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Foreword

This document is the final report of the study “The Potential of Transferring and Implementing Sustainable Energy Technologies through the Clean Development Mechanism” (acronym: ENTTRANS), which has been carried out during 2006-2007 as a Specific Support for Policies Action under the EU 6th Framework Programme (contract: ENTTRANS SSA-022673). For this work an international consortium was formed with ten partners (see ENTTRANS consortium and advisors, below).

The objective of ENTTRANS was to analyse how transfer of sustainable energy technologies to developing countries could be supported through the Clean Development Mechanism (CDM) of the Kyoto Protocol. The CDM has two objectives. On the one hand, CDM projects are meant to assist industrialised countries in achieving their Kyoto Protocol commitments in a cost-effective manner, while on the other hand, projects should assist developing countries in achieving sustainable development. A typical CDM project would thus involve both a transfer of a low-carbon technology to a developing country which is in accordance with its domestic needs and priorities, and a transfer of Certified Emission Reductions to the industrialised country that invests in the CDM project. The starting point for the ENTTRANS study was the observation that in actual CDM practice most attention has thus far been paid to the transfer of low-cost emission reduction credits.

In order to analyse how the CDM could address both transfers, the ENTTRANS study assessed, for five potential CDM host countries, how the choice of a technology in a CDM project could be based on developing countries’ energy service needs and priorities. Subsequently, a set of technologies could be identified which would both address these needs and priorities, and contribute to reduction of greenhouse gas emissions. After that, the implementation chains for these technologies were analysed in the countries concerned and how the CDM could help improve technology implementation aspects, e.g., by providing extra financial returns on investment, building additional (human) capital for technology operation and maintenance, and acting as a tool to demonstrate technologies that stakeholders in the countries have not yet been familiar with. This action was based on an extensive stakeholder consultation.

Next to an extensive set of deliverables and overall support to building awareness in the case-study countries of technology transfer aspects and the CDM contribution to sustainable development, ENTTRANS has delivered two specific tools to support international policy and decision-making. First, the ENTTRANS study developed an Energy Service Needs Assessment (ESNA) approach as a widely applicable tool for future energy technology decision-making in developing countries (and in developed countries). ESNA uses regular technology needs assessment insights but emphasises that technology transfers should be based on countries’ energy service needs and priorities and that this assessment requires a participatory approach with energy and environment decision and policy-making stakeholders in the countries.

A second key output of ENTTRANS is the approach to systematically map technology implementation chains and markets in the case-study countries in terms of market actors, relevant legislation, and enabling business environment. With this approach it can become clear(er) where in a country technology transfer is hampered by blockages and/or supported by incentives. 

We believe that both outputs could be important tools to support the work of, e.g., the Expert Group on Technology Transfer of the UNFCCC and individual countries when assessing their technology transfer and CDM policies both at the side of investor countries and developing countries.

For our organisation, Foundation JIN, it was an honour to co-ordinate this study and it was a pleasure to work with our consortium partners University of Edinburgh (UK), Asian Institute of Technology (Thailand), Public Power Corporation (Greece), Interdisciplinary Center for Technological Analysis and Forecasting (Israel), National Technical University of Athens - Department of Electrical and Computer Engineering (Greece), Intermediate Technology Development Group East Africa (‘Practical Action’, Kenya), Cambio Climático y Desarollo (Chile), Energy Delta Institute (the Netherlands), and Kunming University of Science and Technology (China), as well as our advisors Peter Kalas and Lubomir Nondek.

Finally, we would like to thank Mr Domenico Rossetti di Valdalbero, Mr Gilles Lequeux, Mr Mats Ericsson and Mr Mathieu Grisel of the European Commission (DG Research) for the pleasant co-operation and support.

Paterswolde, 15 February 2008
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Introduction

The Kyoto Protocol of 1997 contains quantified emission limitation or reduction commitments for greenhouse gases (GHG) for a group of industrialised countries (listed in Annex B of the Protocol, UNFCCC, 1998). These commitments have been expressed as national GHG emission budgets (so-called assigned amounts); the budgets have been assigned for the period 2008-2012 and have been expressed as percentages of countries’ emission levels in 1990 (or a different base year as for some countries with economies in transition). Developing countries have not been assigned with such budgets and, therefore, they do not have quantified commitments.

The Protocol contains the possibility for industrialised countries to increase their emission budgets through so-called emissions trading. This means that they can purchase from other countries credits which are based on GHG emission reductions achieved. One way to trade emission reduction credits is that countries with a surplus within their emissions budget (i.e. actual emissions lower than budget) sell this surplus to other countries, which have surpassed their budget limits. Another way to purchase emission reduction credits is by investing in projects in other countries. The emission reductions achieved through such projects are partly or fully transferred as credits to the buying countries which add these to their assigned amounts. From the viewpoint of the credit buying countries, the main rationale for becoming involved in such projects is the differences in marginal emission reduction costs between countries. By investing in a project in a country where emission reduction costs are relatively low, an industrialised country could fulfil its Kyoto Protocol commitments at lower costs.

The Kyoto Protocol has established two mechanisms for project-based emissions trading. The first one is called Joint Implementation (JI) and enables industrialised countries (with assigned amounts) to jointly establish projects. The emission reduction credits of JI projects are added to the emission budgets of the investor countries and deducted from host countries’ assigned amounts. As a result, JI projects do not increase the overall emissions budget of all countries listed in Annex B. The second mechanism is the Clean Development Mechanism (CDM), which enables project co-operation between industrialised and developing countries. The GHG emission reductions resulting from CDM projects can be sold as credits to an industrialised country. In order to make sure that a CDM project results in a CO2-neutral deal, i.e. the increase in the assigned amount of the industrialised country buying the credits is equal to the CO2-eq. emission reduction claimed by the project participants, rules have been established by the CDM Executive Board (CDM EB) for the accounting of these emission reductions.

In addition to the GHG emission reduction objective, CDM projects, according to the definition of the mechanism in the Kyoto Protocol (UNFCCC, 1998; Article 12.1), must also support the sustainable development of the host countries. According to the Marrakech Accords of 2001, which provide further details on the modalities and procedures for the Kyoto Protocol, it is the prerogative of the host countries to assess whether CDM projects support their sustainable development (UNFCCC, 2002). As such, under the CDM sustainable development is considered a country context-specific aspect which could differ across countries. This does not mean that industrialised countries cannot play a role in supporting the contribution of CDM projects to sustainable development. After all, industrialised countries could decide that they only want to participate in projects with a large contribution to local economic development and with low or no negative impacts on the local environment, economy and society. For instance, as part of its CDM programme, the Netherlands Government used, during 2001-2005, a list of priority project categories which they considered to contribute most to sustainable development (VROM, 2003). In 2005, when the CDM market development accelerated (after the entry-into-force of the Kyoto Protocol on 16 February of that year) and competition among industrialised countries for acquisition of emission reduction credits quickly became stronger, the Netherlands Government decided to also purchase credits from projects that were not in the list of priority projects (Netherlands Ministry of Foreign Affairs, 2007).

Given this double-aim objective of the CDM – GHG emission reduction and enhancing sustainable development – a typical CDM project would bring together industrialised countries’ demand of GHG emission reduction credits and developing countries’ demand for sustainable (energy) technologies and other means to achieve development goals. Ideally, a CDM project would therefore be based on a clear assessment of both the GHG emission reduction potential and the technology needs and development priorities in the host country.

Such an assessment would involve the following steps. First, it would need an analysis of the energy services which have the highest priority in a host country. This could vary from improvement of energy services in urban areas and/or rural areas to improved cooking facilities to reduce negative effects on health of traditional biomass-based cooking. Second, low-carbon technologies could be explored which would be suitable for the prioritised energy services. Third, it is important to analyse the circumstances under which these technologies can be implemented in the country, which can be done by exploring their implementation chains. Possible elements of the latter are: the actors that play a role from the import or construction of the technology to the end-users in the country; ‘energy culture’; country-related investment risks; CDM capacities at government level, including the functioning of the Designated National Authority (DNA); custom procedures and import tariffs; legislation; clean energy subsidies; training requirements; and property rights.

From this a picture would emerge of the blockages and incentives that exist in a country for the introduction of a technology. Possible problems are the requirement to pay an import tariff over a new technology, conflicting government policies, lack of access to the grid for decentralised energy plants, insufficiently defined property rights, etc. However, implementation of low-carbon technologies could also be hampered because stakeholders are insufficiently familiar with these technologies so that only those technologies would be identified as promising and suitable for fulfilling a country’s development priorities that country stakeholders have knowledge of and experience with.

In both situations, the CDM could play a supportive role. CDM projects offer the possibility to improve the economics of a technology implementation project (through the value of the CO2 emission reductions resulting from the technology implementation) and could help a country to develop a strategy with sustainable energy technologies and streamlined implementation chains for these. The CDM also offers opportunities for demonstrating technologies that stakeholders in the countries are unfamiliar with, so that after or during the project’s lifetime, implementation of these technologies can take place in the country as a spin-off from the CDM projects.

With the above in mind, the objective of this study is to:

1. Identify for five case-study developing countries, using a questionnaire, energy service needs and priority technologies to meet those needs and in the process explore the perceptions within different countries;

2. Analyse implementation chain circumstances for these priority technologies in the case-study countries by, among others, assessing technology implementation blockages and incentives; and

3. Analyse how the CDM could help in supporting the improvement of technology implementation chains in CDM host countries.
The analysis has been supported by case studies in five developing countries – Chile, China, Israel, Kenya and Thailand – which are located in different parts of the world and have different economic and energy profiles. For each case-study country, a group of stakeholders, with representatives of business community entities (electricity production and distribution, and technology development), as well as key CDM stakeholders (developing country CDM experts, project participants, bi- and multi-lateral CDM programme officials, financial sector experts, risk management experts, etc.), were consulted to identify countries’ sustainable development priorities and possible sustainable energy technologies. Subsequently, together with stakeholders it has been analysed how implementation chains could be streamlined in order to facilitate the transfer of the priority technologies and what role the CDM could play in this respect.
The main outputs of the study therefore are:

1. An assessment for the case study countries of their sustainable energy needs and priorities, and technologies suitable to fulfil these. Part of this output is a supporting review of technologies which could be or are being applied for electricity generation and energy efficiency improvements in developing countries, including the availability of financial mechanisms.

2. An assessment for the case study developing countries of likely factors affecting the roll out of the technologies including skills shortages, data shortages, informal support networks, fuel supply chains, financial mechanisms for funding at the different scales and levels of risk.

3. An assessment of minimum requirements of CDM policy and project implementation at the national and international level for individual technologies and the extent to which potential CDM host countries meet these, including opportunities for small-scale renewables and large-scale energy-sector CDM projects.

4. A review of the potential for diffusion under the CDM of new technologies through policy and institutional frameworks developed in consultation with host countries.

The structure of this report is as follows. Chapter 2 describes the methodology used for the study. Chapter 3 presents an overview of the present CDM state-of-play (as per October 2007) and analyses the penetration of different technologies in the pipeline of CDM projects. From this Chapter a first impression is obtained of why some technologies have been successful under the CDM thus far and why others have not.

Chapter 4 discusses the method of Energy Service Needs Assessments (ESNA) which has been development by ENTTRANS. Chapter 5 reports on the stakeholder assessments carried out in the five case-study countries, using ESNA, and reports on the outcome of interviews held with stakeholders from these countries in terms of the countries’ energy service needs and priorities and suitable technologies. Chapter 6 discusses technology transfer and implementation aspects and reports how these have been discussed with stakeholders in the case study countries. Chapter 7 describes experiences with diffusion and implementation of low-carbon energy technologies within the EU. Finally, Chapter 8 presents insights and implications for technology transfer and the CDM from the study. It discusses capacity building needs in developing countries for technology implementation and CDM project development, as well as the possible support that the EU could provide in this context and how through reforms of the CDM the mechanism would be better able to support transfers of sustainable energy technologies to developing countries.

Part I

Study Context: Methodology and CDM State of Play

1.  Methodology

The research approach for this study consists of both a review of existing knowledge, experience and activities, and the collection of new knowledge based on a stakeholder assessments of sustainable development needs and technology transfer aspects in the five case study countries. For an assessment of existing information a literature review has been carried out using such sources as: the several proposals prepared by international researchers on an international climate policy regime for the period after 2012 (‘post-Kyoto’) with a particular focus on their technology orientation; reports on clean energy and development by national governments, multilateral organisations (e.g. World Bank, OECD/IEA, Climate Technology Initiative (CTI), Intergovernmental Panel on Climate Change (IPCC)), UN bodies (UNDP, UNEP), and non-governmental organisations (environmental and research-based NGOs); official documents on technology transfer by UN Conventions on Biological Diversity (CBD) and Climate Change (UNFCCC); reports prepared by the European Commission; and reports provided by international networks for sustainable energy technology knowledge and capacity building (e.g. REN21, REEEP).

For an overview of CDM projects that are in the pipeline (projects under validation, validated and submitted to the CDM EB for registration, or already registered and ongoing) the UNEP/Risø database has been consulted (Fenhann, 2007), as well as the overview of the CDM EB which contains registered projects and projects for which registration has been requested.
 The main difference between these two databases is that the first one also collects data of projects for which project design documents have been submitted to an independent entity which has been designated by the CDM EB to validate that these projects have been designed in accordance with the modalities determined by the COP-MOP-1 (UNFCCC, 2005).

Table 2‑1 shows the technologies relevant for energy use and production that have thus far been applied in the CDM project pipeline. In Chapter 3, it is analysed, next to an overall assessment of the CDM pipeline, including non-energy related projects and technologies, how different technologies have penetrated the CDM pipeline thus far.

This overview of the present distribution of technologies under the CDM provides useful input into the activities needed to explore how the transfer of sustainable energy technologies to developing countries could be strengthened through the CDM. Such a strengthening could have two effects:

· Within a particular technology category, to broaden the transfer of this technology to countries where the technology has thus far been underrepresented in CDM projects.

· Within a particular host country, to broaden the transfer of technologies which thus far have not been applied in CDM projects in that country.

	Table 2‑1. CDM Energy technology categories

	Technology category
	Technology types

	Biogas
	Biogas flaring, biogas power, and palm oil solid waste

	Biomass energy
	Agricultural residues, bio diesel, bagasse power, black liquor, MSW combustion, forest biomass and residues, gasification of biomass, industrial waste use

	Cement production
	No specification given

	Coal bed/mine methane
	No specification given

	Energy distribution
	No specification given

	Energy efficiency households
	No specification given

	Energy efficiency industry
	Building materials, cement, coke ovens, iron and steel, chemicals, petrochemicals, paper, textile, glass, mining, non-ferrous metal

	Energy efficiency own generation
	Building materials, cement, coke ovens, iron and steel, chemicals, petrochemicals, paper, textile, glass, mining, non-ferrous metal

	Energy efficiency service
	No specification given

	Energy efficiency supply side
	Bagasse, food, textiles

	Fossil fuel switch
	Liquefied natural gas, natural gas

	Geothermal energy
	No specification given

	Hydro energy
	Existing dam, new dam, run-of-river

	Landfill gas
	Combustion of MSW, composting, landfill gas flaring, and power production

	Solar energy
	Solar cooking, solar water heating, and solar PV

	Tidal energy
	No specification given

	Transport
	Fuel switch to natural gas or bio diesel engines

	Wind energy
	No specification given

	Source: UNEP Risø Centre, after Fenhann (2007)


In order to be able to assess the potential of a technology in a country, irrespective of the role of the CDM, it is important to find out:

1. Whether the technology is suitable for the country, given the resources needed (e.g. sun for solar-based technology, wind for wind energy, oceans for tidal wave energy, etc.), the research and development status of the technology in general and in the country, and related investment and operation and maintenance costs for the technology;

2. Whether the technology is in accordance with the sustainable development needs and priorities of the potential CDM host country;

3. Whether the technology, if in principle suitable for the country and in accordance with its needs and priorities, can be implemented under the current implementation chain circumstances.

These aspects have been assessed by the following three activities.

First, the categories of low-carbon technologies as well as some of sub-categories in Table 2‑1 (e.g. different solar applications such as cooling and cooking, large and small-scale hydro power, different applications of biomass and waste management) have been described in further detail in order to present their state-of-play. In addition, other technologies have been added which have thus far not been used under the CDM, such as CO2 capture and storage, more efficient coal-based power production technologies, hydrogen, energy towers, and heat pumps for heating and cooling. Although the final list of 39 low-carbon, sustainable energy technologies prepared is not exhaustive, it contains those technologies that have been applied under the CDM and been identified by different literature sources as important technologies towards a low-carbon energy future (e.g. Abare, 2006; Martinot, 2006; Matysek et al., 2006; WADE, 2003; World Bank, 2005; World Coal Institute, 2004).
Each technology has subsequently been described by paying attention to the following aspects:

· General description of the technology and its applicability.

· Importance of the technology in meeting sustainable development objectives (both in industrialised and developing countries).

· Status of the technology: R&D, requirements for a successful implementation, implications for transfer of the technology to developing countries, and known implementation barriers (For example, with respect to power generation, the development and the stability of distribution networks has to be taken into account, e.g. large wind farms require back-up coal or gas-fired capacities and a stable distribution network (in order to prevent black-outs). On the other hand, micro-wind or solar photovoltaics is an ideal solution for off-grid applications (underdeveloped network and/or remote sites)).

· Financing requirements of the implementation of the technology: investment and operation and maintenance costs, as well as financing opportunities.

· Future market potential of the technology.

ENTTRANS Deliverable 5&6 (combined) contains the report with technology descriptions, including technological state-of-play, market potential, and finance requirements (325 pp.).

Second, in order to determine whether a technology is in accordance with the sustainable development needs and priorities of a potential CDM host country, for the five case study countries Energy Service Needs Assessments (ESNAs) have been organised containing the following steps, which have been identified from a literature study of Technology Needs Assessment (TNA) approaches developed and applied by UNDP, CTI and UNFCCC (Bonduki, 2003; CTI, 2002; UNFCCC, 2006):

1. An assessment of a country’s main energy technology needs and priorities for the medium to the longer term (e.g. up to 2020). Examples of such needs and priorities could be: (improved) provision of electricity for industrial appliances; (improved) provision of electricity for agricultural production; (improved) provision of electricity for households, both in rural communities and urban communities; (improved) provision of electricity for service sectors; (improved) heat delivery for industry; (improved) heat delivery for households; (improved) heat delivery for service sectors; energy for cooling purposes (e.g. medicines); energy for cooking; and municipal solid waste management.

2. An assessment of low-carbon energy technologies (from the technology description document mentioned above) which would be suitable and appropriate for fulfilling these energy service priorities, as well as an assessment of their sustainable development benefits and disbenefits. 

3. With respect to the latter, the technologies have been assessed in terms of:

· Economic benefits: energy supply diversification and reliability, replicability potential in the country, lower dependency on imported fuels, grid stability, energy price stability, etc.

· Environmental benefits: improvement of local air quality, GHG emission reduction, land protection, improved water quality, solid waste management, ecological conservation, etc.
· Social benefits: increased socio-economic welfare, poverty alleviation, health improvement, better education, empowerment through training, etc.
These TNA steps have been organised in the form of questionnaires with stakeholders in the five case study countries (see Annex I). Each question could be answered by giving ranks from 1 (low priority or suitability, etc.) to 5 (very high priority, suitability, etc.). Where needed, the questionnaires have been translated into the language of the case-study country. The outcomes of the questionnaires are presented in Chapter 5.

Third, the implementation chain circumstances have been explored for those technologies which have been selected as being well in accordance with the energy needs and priorities of the countries with large sustainable development contributions. Examples of implementation chain aspects could be: limited affordability of the technology, the existing domestic legal/institutional framework, existing energy subsidy policies, bureaucracy (e.g. in favour of conventional energy sources), non-transparent decision-making procedures, large-scale state-ownership of enterprises, availability of cheaper but less sustainable alternative technologies, non-transparent investment climate, lack of investment protection, lack of technically educated human resources resulting in insufficient know-how and maintenance expertise (incl. problems with spare parts), etc.

The approach used for exploring technology implementation chains was that of Market Mapping, which was pioneered in developing countries by Albu and Griffiths (2006) to extend the Sustainable Livelihoods approach to the market for rural farmers. The approach is participatory and allows a ‘map’ of the relevant market to be drawn in terms of:

· the market chain actors who own a project or technology as it moves through the implementation chain: e.g. product traders, local markets, intermediary traders, processors, producers, and end users;

· the business environment in terms of infrastructure and policies, institutions and processes that shape the market environment: e.g. trade policy, contract enforcement, tax and tariff policy, corruption, regulations for business, trends, registries; and

· the business and extension service partners that support the market chain’s operation: e.g. market information, financial services, market advisors, project preparation skills.

It describes the market system for a technology or product allowing gaps, blockages or barriers in the system to be identified, as well as opportunities. It brings together the market actors thereby enabling more long-term progress to be made as networks are formed. In the technology transfer context of the CDM, it has allowed placing the barriers and investment aspects based on actual CDM projects. It allows investigation of questions such as: what does the implementation of the underlying technology of a CDM project look like in a developing host country; who are the implementing actors; how stable are laws and their enforcement; and how well is the domestic financial sector able to provide the funding for the investment?

This market mapping or implementation chain assessment has been carried out for this study by organising national workshops in the five case study countries. The workshops have provided an opportunity to analyse a number of simulation projects to see which steps are needed throughout the implementation chains within the countries to successfully implement (possibly new) low-carbon technologies. The workshop outcomes are presented in Chapter 6 and provide inputs for the analysis of what it means to transfer technology under the CDM, with respect to both the technology and the country context.

An important aspect for the overall, participatory approach of the ENTTRANS study is the role of national stakeholders in the case-study countries. Stakeholders have been selected from: government departments with responsibility for energy, environment and development; local governments; representative national and international companies or bodies in other GHG intensive sectors; companies, industry and financial institutions involved in the manufacture, import and sale of environmentally sound technologies; international organizations and donors; NGOs involved with the promotion of environmental and social objectives; institutions that provide technical and scientific support to both governments and industry, e.g., academic organizations, industry R&D, think tanks, consultants, etc. More details about the list of stakeholders for each case-study country are provided in Chapters 4 and 5.

The relevance of insight in technology implementation chains for the CDM is that the technologies identified during the ENTTRANS stakeholder assessments have in common that they could contribute to GHG emission reduction if they replace a fossil fuel based alternative or replace less efficient fossil fuel-based equipment, or, in the case of waste management, capture GHG emissions that under business-as-usual circumstances would have remained unmanaged. Therefore, projects implementing these technologies could become eligible under the CDM.

As explained in Chapter 1, the CDM could play an important role to support the transfer of sustainable energy technologies to developing countries as it enables additional revenues for project participants based on the GHG emission reduction of a project (which could increase the credibility of the investment so that, e.g., banks are more willing to provide loans) and since a project could contain a training component for local employees, etc. Although countries could already improve the investment climate for technologies through improvement of implementation chains, it must be realised that such improvements will not make technology transfers automatically feasible, since there may remain inefficiencies that a country may not be able to remove by itself. For instance, there may still be problems with acquiring funding to import and properly install technologies, training employees to manage and maintain the sustainable operation, maintenance, and purchasing spare parts. In addition, since familiarities with new low-carbon technologies may be low in some countries, the CDM could provide opportunities for demonstrating such technologies.

As explained above, the case-study analysis for this study has been carried out in five countries: Chile, China, Israel, Kenya and Thailand. These countries have been selected because of their different profiles in terms of geographical location, energy profile, population size, and economic profile. Chile has been an active CDM host country since the year 2000 with 42 projects in the pipeline (as per October 2007) and with an efficiently operating DNA. China is presently the CDM frontrunner among host countries with 820 projects in the pipeline and with an extensive CDM policy since 2005. Moreover, China could and in some cases has already become an important producer of low-carbon technologies to other countries in the world. Israel hosts 19 projects and is an interesting case study countries in the Mediterranean as it has been active in developing technologies that are particularly suitable for warm regions, e.g., energy towers in deserts. Kenya has recently become a CDM host country in the sub-Sahara African region with a large potential for hydropower and which has recently discovered coal. Finally, Thailand is an example of a host country with an active government policy for supporting clean energy production, but which has long been reluctant to host CDM projects. Given the limitation of resources for this study, it was not possible to select more countries, but the countries selected cover, given their profile, the several different categories of (potential) host countries.

2. The State of Play with the CDM

3.1. Introduction

At COP-3 (Kyoto, Japan, December 1997), the CDM was introduced in the Kyoto Protocol on the basis of a proposal by the Government of Brazil to establish a fund which would collect payments from industrialised countries (Annex I Parties) that fail to comply with their QELRCs and then arrange financial and technology transfers to developing countries (non-Annex I Parties), e.g., for adaptation measures (IISD, 1997). During the negotiations in Kyoto this Brazilian proposal developed into the CDM, based on the concept of project-based emissions trading but with a specific focus on sustainable development in developing countries.

The CDM has officially been operational since the year 2000. Although the Kyoto Protocol officially entered into force in February 2005, projects which had started before that date could retroactively claim emission reduction credits. As per October 2007, the CDM pipeline consists of 2551 project activities (projects that have been officially registered as CDM activities by the CDM EB or that are in the process of validation by a designated operation entity), which together are estimated to reduce over 2.2 billion GHG emissions up until 2012 (when the Kyoto Protocol commitment period ends) (Fenhann, 2007). In addition to the possibility of using these credits for compliance with the Kyoto Protocol commitments, the emission reductions from CDM projects can be used by EU installations and companies that have CO2 emission caps under the EU emissions trading scheme (EU ETS). Through the purchase of these credits, they can increase their emission allowances under the ETS.

CDM projects can generate GHG emission reduction credits during a crediting lifetime of seven years, which can be renewed twice. At maximum, a project can thus have a crediting lifetime of 21 years.
 The renewal of the crediting lifetime after each period of seven years can be granted by the CDM EB if the project developers can demonstrate that the project will also for the next period of seven years result in real and additional CO2-eq. emission reductions.

3.2. The CDM pipeline

3.2.1. Overview of projects and countries

Table 3‑1 shows the twenty developing countries that host most CDM projects (as per October 2007). It can be seen from the table that China, India, Brazil and Mexico are the leading host countries with a combined share of 78% of the total project pipeline. This large share is mainly due to the large number of projects that are presently under validation in these countries. In terms of registered projects, the four countries have a share of 52%. From the table it also becomes clear that the top-10 only has two countries from Latin America and none from Africa; South Africa is the only country from the African continent represented in the top-twenty. Of the ENTTRANS case study countries, China, Chile, Thailand and Israel are represented with 820, 42, 39, and 19 projects, respectively. Kenya presently has three projects under validation.

In terms of division of projects across regions, Asia and the Pacific have 1860 projects in the CDM pipeline (72% of all), Latin America has 601 projects (24%), North Africa and the Middle East have 34 projects (1.5%), Sub-Sahara Africa has 33 projects (1.5%), and Non-Annex I Europe and Central Asia have 23 projects (1%). For each region, the dominance of one or two countries is clear: China and India dominate the Asian region; Brazil and Mexico have most projects in Latin America; Armenia and Moldova host most projects in the European/Central Asian region; and in the Middle-East and African regions Israel and South Africa dominate.

	Table 3‑1. Top-20 developing countries in terms of number of hosting CDM project (as per October 2007)

	
	Total projects
	At validation
	Requested registration
	Registered projects



	1 China
	820
	672
	30
	118

	2 India
	757
	422
	53
	282

	3 Brazil
	235
	106
	21
	108

	4 Mexico
	174
	72
	10
	92

	5 Malaysia
	66
	39
	11
	16

	6 Indonesia
	49
	38
	2
	9

	7 Philippines
	47
	33
	0
	14

	8 Chile
	42
	20
	2
	20

	9 South Korea
	36
	18
	3
	15

	10 Thailand
	37
	32
	2
	3

	11 Colombia
	21
	14
	1
	6

	12 Honduras
	21
	5
	4
	12

	13 South Africa
	21
	9
	2
	10

	14 Israel
	19
	12
	0
	7

	15 Argentina
	19
	9
	0
	10

	16 Peru
	18
	10
	1
	7

	17 Ecuador
	18
	8
	1
	9

	18 Sri Lanka
	17
	10
	3
	4

	19 Guatemala
	14
	7
	2
	5

	20 Vietnam
	11
	9
	0
	2

	Source: UNEP Risø CDM/JI Pipeline Analysis and Database” after Fenhann, www.cdmpipeline.org.


Figure 3‑1 gives an overview of the distribution of CDM projects per project type (as per October 2007). Hydropower, biomass-based energy generation, wind energy, and ‘energy efficiency own generation’ projects are most popular with a combined share in the project pipeline of 67%. The categories shown in the Figure together represent 95% of the present CDM project pipeline; other project categories not included in the Figure are: HFC emission reduction
, energy efficiency in the service sector and households, fugitive gas capture, improvement of energy distribution systems, afforestation and reforestation, solar systems, transport, reduction of perfluorocarbons (PFC; related to aluminium production), tidal wave energy, and geothermal energy production.

In comparison to the pipeline in October 2006, biomass, hydropower and wind energy have remained important categories, but ‘energy efficiency own generation’ has shown a significant growth. The latter category generally refers to projects at industrial plants, such as iron and steel and cement plants, and coke ovens, where mainly waste heat is reused for electricity production or heating purposes (either for on-site use at plants, or delivery to the grid).

Most of the hydropower projects/project plans can be found in China (372 or 60% of all hydropower projects in the pipeline). India is a host country for 74 hydropower projects (12%) and Brazil (50 projects; 8%) follows third. In Latin America, which has 120 hydropower projects in the pipeline, the division of projects is more equally distributed than in Asia. Next to Brazil, Peru (11 projects), Ecuador (9), Guatemala (9), Honduras (9), Chile (8 projects), and Panama (7) have a considerable share in the continent’s hydropower project pipeline. In Asia, hydropower projects are largely concentrated in China and India (together hosting 93% of all Asian hydropower projects). They are followed by Sri Lanka (11 projects) and South Korea and Vietnam (both 6 projects). In the other regions, Armenia hosts 4 out of 7 hydropower projects in ‘Europe and Central Asia’, Kenya, South Africa and Uganda are responsible for the 3 hydropower projects in sub-Sahara Africa, and Egypt hosts the only hydropower project in the region ‘North Africa and Middle East’. 

Biomass energy projects show a similar pattern in the sense that Asia and Latin America dominate the pipeline, but within Asia, the leading country is India (253 projects; 75%) followed by China and Malaysia (24 and 22 projects, respectively). In Latin America, three-quarter of the biomass energy projects are located in Brazil (80 projects), followed by Honduras (8) and Chile (7). In the other regions, 4 projects are planned in sub-Sahara Africa (South Africa 2, Kenya and Mauritius 1 project each), and the Middle East has 2 projects, located in Israel.

The third largest category, wind energy, shows a clear domination by China and India, which together host 87% of the entire global CDM wind energy project pipeline (India hosts 136 projects; China 134). They are followed by Mexico (8), South Korea (8), and Brazil (7).

Almost all projects in the category energy efficiency for own generation take place or are planned for implementation in Asia (230 out of the global total of 235 projects in this category). Of these projects, China is the host country for 149 projects (63% of global total), followed by India (77 projects, 33%).

Some other striking figures (in addition to the above figures) are that Mexico is the leading host country in the categories of agriculture (60% share in global pipeline for agricultural CDM projects) and biogas use (25% of global pipeline, followed by India and Thailand with 18% and 16%, respectively). India hosts most projects in the categories of cement industry activities (21 of 28 global projects in this sector), industrial energy efficiency (90 of 119 global projects), projects aiming at a switch from one fossil fuel to another (29 out of 80 global projects, followed by China with 22, and Brazil with 12 projects), projects that improve the efficiency of energy production (15 out of 27 global projects), fugitive gas capture (10 out of 20 global projects), forestry (3 out of 11 global projects), solar (3 out of 8 global projects), and transport (together with Colombia, 3 projects each).

China leads the categories of coalmine methane/coalbed methane recovery projects with 40 out of 43 global projects, N2O
 emission reduction (21 out of 44 global projects), and HFC emission reductions (11 out of 19 global projects in this category, followed by India with 5 projects). Brazil and India host most projects in the category of landfill gas capture (both 28 projects out of the global total of 177), but the dominance of these countries in this category is less than in the former categories with a combined share of 31% only.

From this overview, it can be concluded that in terms of number of CDM projects, Asia and Latin America are the leading continents, with China and India clearly dominant in Asia and Brazil and Mexico hosting most projects in Latin America. However, the shares of Brazil and Mexico in the Latin American project pipelines per category are generally smaller than the shares of India and China in Asian portfolios; in Latin America, also Chile, Argentina, Colombia, Ecuador and Peru have a considerable share in the project pipelines. Within Asia, China’s numerical domination is mainly based on the performance in the categories of hydro, wind and ‘energy efficiency own generation’, whereas India’s portfolio is broader with a leading share in more categories, in particular biomass energy and wind energy. In the other regions, South Africa and Israel are the leading countries with 21 and 19 projects respectively, which most projects in the categories of landfill gas capture and N2O reduction.
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Figure 3‑1 .CDM project types (# of projects)

Source: UNEP Risø CDM/JI Pipeline Analysis and Database” after Fenhann (2007) www.cdmpipeline.org.

An overview of the number of expected emission reductions of GHGs (i.e. expected certified emission reductions or CERs for use during the first commitment period of the Kyoto Protocol, up to the year 2012) is shown in Figure 3‑2. A first aspect that attracts attention is that the distribution of expected CERs from the present CDM project pipeline is different from the distribution of projects across categories. For instance, there are only 19 HFC emission reduction CDM projects in the world which are responsible for 25% of the expected emission reductions. These projects, which, as mentioned above, largely take place in China, generally have a very large emission reduction potential since the global warming potential of hydrofluorocarbons is 11,700 times as large as for CO2. Therefore, each tonne of HFC reduction delivers 11,700 CERs for trade under the CDM. A similar story can be told for N2O emission reduction CDM projects in industrial sectors: there are 44 projects in the global CDM portfolio (2%) but since their global warming potential is 310 times that of CO2, the emission reductions result in an expected amount of 11% of all expected CERs up to 2012.

Although to a much smaller extent, also the share of coalmine/coalbed methane capture in terms of expected CERs is higher than in terms of number of projects. For this category, too, the GHG reduced (methane) has a higher global warming potential than CO2 (23 times stronger). The relatively large share of fossil fuel switch projects in terms of CER delivery (7% versus 3% in terms of number of projects) is mainly due to a number of very big natural gas-based combined cycle power generation projects in China and India. For instance, the Torrent Power Limited Natural gas-based project (1147.5 MW capacity) in Akhakhol, Gujarat, India, has an expected delivery of CERs up to 2012 of over 15 million (average CER delivery for the entire pipeline up to 2012 is 1 million CERs).
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Figure 3‑2. Emission reductions per project category
Source: UNEP Risø CDM/JI Pipeline Analysis and Database” after Fenhann, www.cdmpipeline.org.

Table 3‑2 compares the shares of host countries in terms of expected CERs and number of projects. From the Table it can be concluded that the share of Asian countries in the CDM pipeline in terms of CERs is even larger than in terms of number of projects (79.4 versus 73%). This is mainly due to the fact that the majority of projects reducing emissions of GHGs with a high global warming potential are located in Asia (see above). For the Asia-Pacific region it is striking to conclude that China is expected to deliver about half of all CERs presently in the pipeline, compared with a pipeline share of 32% in terms of projects.

Combining Figure 3‑2 and Table 3‑2 with the analysis above of countries’ share in the project pipeline leads to the conclusion that China is a leading host countries in the four project categories that are expected to deliver most CERs by 2012: HFC emission reduction, hydro power production, N2O emission reduction and ‘energy efficiency own generation’. HFC and N2O emission reduction projects contribute strongly to CER generation due to the high global warming potential of these gases (see above), whereas in the ‘energy efficiency own generation’ category there are a number of projects in iron and steel plants in China that due to their very large scale deliver large GHG emission reductions. In the hydropower category in China, most projects are run-of-river projects which deliver fewer CERs than the HFC, N2O and ‘energy efficiency own generation’ projects, but there are a few hydropower projects which have constructed large dams and some large scale run-of-river projects reduce over 1 Mt CO2 cumulatively during the period up to 2012.

India’s CDM pipeline share in terms of CERs is remarkably smaller than in terms of number of projects (15.7% versus 30%). As has been observed above, India is a leading host country is several categories (in more categories than China), but the projects in these categories (biomass energy, wind power, energy efficiency in industry and the energy supply side, and fossil fuel switch) generally have lower CO2-eq. emission reductions than HFC and N2O emission reduction projects, and the landfill gas and coalmine/coalbed methane capture projects, in which China is a leading country. Moreover, many of the biomass energy CDM projects in India (e.g. agricultural waste, rice husk and bagasse based energy production) are of a small-scale with only few projects leading to a CO2-eq emission reduction of over 100 kt per year.

In Latin America, the distribution of shares in the CDM pipeline in terms of number of projects and CERs is largely similar, with Brazil and Mexico leading in both cases.

Although since 2005 industrialised countries have shown a strong interest in investing in CDM projects that reduce GHG emissions with a high global warming potential, nowadays a trend can be observed that the share of renewable energy projects is growing, both in terms of project activities and amount of CERs expected during the Kyoto Protocol commitment period 2008-2012.

	Table 3‑2. Comparison of regions and selected countries in terms of number of CDM projects and expected CERs by 2012

	 
	Number of projects
	2012 kCERs

	Latin America
	601
	24%
	352,181
	15,6%

	Argentina
	19
	1%
	29,046
	1,3%

	Brazil
	235
	9%
	155,494
	6,9%

	Chile
	42
	2%
	38,282
	1,7%

	Colombia
	21
	1%
	18,002
	0,8%

	Ecuador
	18
	1%
	4,798
	0,2%

	Guatemala
	14
	1%
	6,823
	0,3%

	Honduras
	21
	1%
	3,787
	0,2%

	Mexico
	174
	7%
	60,081
	2,7%

	Peru
	18
	1%
	12,095
	0,5%

	Asia & Pacific
	1,860
	73%
	1,788,331
	79,4%

	China
	820
	32%
	1,187,602
	52,7%

	India
	757
	30%
	353,397
	15,7%

	Indonesia
	49
	2%
	30,699
	1,4%

	Malaysia
	66
	3%
	55,024
	2,4%

	Philippines
	47
	2%
	12,016
	0,5%

	South Korea
	36
	1%
	101,394
	4,5%

	Sri Lanka
	17
	1%
	3,234
	0,1%

	Thailand
	37
	1%
	16,101
	0,7%

	Europe and Central Asia
	23
	1%
	9,202
	0,4%

	Armenia
	7
	0%
	1,904
	0,1%

	Moldova
	6
	0%
	3,152
	0,1%

	Sub-Sahara Africa
	33
	1%
	61,393
	2,7%

	Kenya
	3
	0%
	2,145
	0,1%

	Nigeria
	2
	0%
	25,026
	1,1%

	South Africa
	21
	1%
	22,885
	1,0%

	Tanzania
	2
	0%
	2,808
	0,1%

	Uganda
	2
	0%
	319
	0,0%

	North Africa & Middle-East
	34
	1%
	42,280
	1,9%

	Egypt
	7
	0%
	13,751
	0,6%

	Israel
	19
	1%
	8,503
	0,4%

	Morocco
	5
	0%
	2,153
	0,1%

	Total
	2,551
	100%
	2,253,387
	100,0%

	Source: UNEP Risø CDM/JI Pipeline Analysis and Database, after Fenhann (2007), www.cdmpipeline.org.


The data in Table 3‑2 are also presented in Figure 3‑3 which shows the total amount of expected CERs up to 2012 from projects presently in the pipeline. Around 80% of these CERs will be generated in five countries (China, India, Brazil, South Korea, and Mexico). The figure also shows the increase in CER since mid-2005, after the entry-into-force of the Kyoto Protocol, as well as the large share of CERs from China (as explained above).
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Figure 3‑3. Growth of total expected accumulated CERs up to 2012 based on present pipeline

Source: UNEP Risø CDM/JI Pipeline Analysis and Database, after Fenhann (2007), www.cdmpipeline.org.

In order to acquire a more detailed picture of the division of CDM projects and expected CERs across the CDM host countries that follow the leading countries mentioned above, Table 3‑3 has been compiled, which has been derived from Table 3‑2 by taking out the figures for Brazil and Mexico in Latin America, China and India in the Asia-Pacific region and South Africa in sub-Sahara Africa. From this list, a ‘top-15’ on the basis of number of projects in the pipeline has been shown, as well as four special case countries, which have a small share in the CDM project pipeline (even when leaving out the large CDM host countries), but which have a much larger share in terms of CER delivery (note that the percentages shown in the table are related to the pipeline totals without the projects and CER totals for China, India, Brazil, Mexico, and South Africa). Note, however, that South Africa’s share in the CDM pipeline is smaller than that of some of the countries shown in Table 3‑3, but it has been taken out because of its domination in the pipeline for region (around 75%).

The Table shows that the Asian countries Malaysia, Indonesia, and the Philippines are the largest in this group, followed by Chile, Thailand and South Korea. Israel is the only country in the category of Middle East and North Africa represented in the Table, and sub-Sahara Africa is not represented at all in this top-15. Malaysia and Indonesia have most projects in the fields of biomass energy (e.g. palm oil energy projects) and landfill gas capture. Malaysia has benefited a lot from support by the Danish development agency DANIDA (Netherlands Ministry of Foreign Affairs, 2007) and collaboration with the Canadian organisations Terra Bio Plus and Landfill Gas Canada. Most projects in the Philippines are in the field of biogas use and flaring within the agriculture sector and are almost all small-scale activities (see below). A similar pattern can be found in Chile, although it has more hydropower (run-of-river) projects and the scale of the projects is generally larger (see also Chile’s larger share than Philippines in terms of expected CERs: 8 versus 3%). For Thailand, the CDM has been a rather new mechanism as the Government only adopted a final structure for approving projects in the country in October 2006. Several Thai projects were waiting for CDM recognition by the Thai Government, which eventually took place in February of 2007 (ERI, CEERD, and JIN, 2007). In the Thai pipeline, 22 out of 37 projects are biogas power activities (mainly in the agriculture sector); about half of the projects is small-scale. South Korea has a large amount of renewable energy projects in its portfolio, including wind, hydro, solar and tidal wave energy. Finally, Ecuador’s, Honduras’, Sri Lanka’s, Vietnam and Guatemala’s pipelines are largely dominated by hydropower projects.

Further interesting cases shown outside the top-15 in Table 3‑3 are:

· Egypt which has, among its seven projects, two large-scale projects in the field of landfill gas capture and N2O emission reduction, leading to 2.3 and 6.7 million CERs by 2012, respectively.

· Pakistan, which has two large projects in the field of cattle waste management and N2O abatement (6.9 and 6.3 million CERs by 2012, respectively).

· Nigeria which has two CDM projects aiming at recovery of fugitive gas (methane) in the oil and gas industry, which would otherwise have been flared (around 10 and 15 million CERs per project up to 2012).

· Qatar, which hosts one oil field gas recovery projects with an emission reduction potential up to 2012 of 13.7 Mt.

Therefore, although in terms of number of project these four countries are not included in the ‘top-15’, their contribution to CO2-eq. emission reduction is relatively large.

	Table 3‑3. Comparison of countries in terms of number of CDM projects and expected CERs by 2012, without inclusion of large host countries

	 
	Number of projects
	2012 kCERs

	Malaysia 
	Asia
	66
	12%
	55,024
	12%

	Indonesia
	Asia
	49
	9%
	30,699
	7%

	Philippines
	Asia
	47
	9%
	12,016
	3%

	Chile
	Latin America
	42
	8%
	38,282
	8%

	Thailand
	Asia
	37
	7%
	16,101
	3%

	South Korea
	Asia
	36
	7%
	101,394
	21%

	Colombia
	Latin America
	21
	4%
	18,002
	4%

	Honduras
	Latin America
	21
	4%
	3,787
	1%

	Argentina
	Latin America
	19
	3%
	29,046
	6%

	Israel
	Middle East and North Africa
	19
	3%
	8,503
	2%

	Peru
	Latin America
	18
	3%
	12,095
	3%

	Ecuador
	Latin America
	18
	3%
	4,798
	1%

	Sri Lanka
	Asia
	17
	3%
	3,234
	1%

	Guatemala
	Latin America
	14
	3%
	6,823
	1%

	Vietnam
	Asia
	11
	2%
	8,896
	2%

	Total* 


	
	79%
	
	75%

	Egypt
	Middle East and North Africa
	7
	1%
	13,751
	2,9%

	Pakistan
	Asia
	3
	1%
	14,102
	3,0%

	Nigeria
	Sub-Sahara Africa
	2
	0%
	25,026
	5,3%

	Qatar
	Middle East and North Africa
	1
	0%
	13,748
	2,9%

	*i.e. CDM pipeline without totals for China, India, Brazil, Mexico, South Africa

	Source: UNEP Risø CDM/JI Pipeline Analysis and Database, after Fenhann (2007), www.cdmpipeline.org.


With respect to the use of projections of CO2-eq. emission reductions from CDM projects and therefore CERs, it must be noted though that the present experience with ongoing CDM projects has show that some projects perform worse than expected, whereas other perform better than envisaged in their project design documents. For instance, Michaelowa (2008) shows that for landfill gas capture projects the gap between expected and realised emission reductions can be very large: in several cases, only 10 to 15% of the estimated methane reduction credits could be verified and subsequently issued. This low performance ratio can partly be explained by the problem that it is often difficult to accurately estimate how much methane has actually been built up in the course of time. Often, data on past delivery of waste to landfills does not exist and must be derived from present data based on, e.g., recently installed weighbridges. For HFC-23 emission reduction projects, this ratio is around 75%, whereas for N2O emission reduction project even more CERs are generated than expected.

Fenhann (2007) compares on a monthly basis the difference between initially expected CO2 emission reductions and eventually verified emission reductions and issued CERs (according to the CDM procedure, see below, an external designated entity verifies the emission reductions achieved, after which the CDM EB, based on this verification, issues CERs to the buying entity or country). In his estimate in October 2007, he showed that of the total pipeline of 2551 projects, 247 projects are ongoing and have delivered 83 million CERs. For these projects, in total 93 million CERs had been expected according to their project design documents, which implies a CER issuance success rate of 89.3%. According to Fenhann (2007), about one quarter of the 247 projects considered have an issuance success rate of between 80 and 100%. Another quarter of the projects perform even better than 100 (e.g. the N2O projects mentioned above), whereas around one-third of the projects perform at 40 to 80% of their expectations. Around 14% of the projects perform below 40% of the expected emission reductions in the project design documents.

The performance rates of CDM projects has also led to downward corrections of the stock prices of two CDM broker companies, Ecosecurities and AgCert. Early November 2007, Ecosecurities warned investors that its revenues and profits would miss expectations and cut its carbon offset pipeline by a fifth as it would generate less CERs from ongoing CDM projects than initially envisaged and contracted (Ecosecurities CDM project pipeline was cut from 456 projects to 402 projects whereas its pre-2012 CER total was adjusted from 163 million to 130 million.
 Because of the lower delivery rate, Ecosecurities had to buy CERs at the often much higher spot market rates (as per October around €16 per CER, see also below) in order to be able to deliver CERs to their clients. On 6 November 2007, Reuters News reported a 46% decrease in the price of the company shares at the London Stock Exchange.
 For similar reasons, AgCert’s share price dropped by 75% during the first week of December 2007. In reaction to these developments, carbon market advisor IDEACarbon adjusted its expectations of CER delivery until 2012 by almost 10% (Reuters Carbon Community, 2007). According to a market comment by Reuters Carbon Market Community (2007), market entities also claim that delivery of CERs has been delayed by the ongoing CDM EB issuance bottleneck and growing project quality scrutiny (MacGiffin, 2007).
It is also important to underline that the numbers presented above as such do not fully reveal the chances of a long-term success of a country as a CDM host country. For instance, as Ellis and Kamel (2007) argue, a country with a smaller share in the pipeline but with projects with a high replicability potential may in the longer run turn out to benefit more from their CDM projects than countries with a larger share but with more ‘ad-hoc’ projects. In the first case, the projects could have spin-off effects towards the rest of the economy and function as demonstrations of new technologies.

3.2.2. Position of ENTTRANS technologies in CDM pipeline and methodology submissions

The above market overview has shown, among others, a categorisation of CDM projects in terms of technology categories. As explained in the Final Report of ENTTRANS, for this study almost 40 low-carbon energy technologies have been assessed, some of which have already been applied in CDM projects, whereas other technologies have thus far not yet been used by CDM project developers. Table 3‑4 gives an overview of the number of CDM projects for each technology.

From the Table it becomes clear some of the technologies covered by the ENTTRANS assessment (biomass combustion, small-scale hydro power, hydropower through dams, run-of-river large-scale hydro, wind energy, small-scale co-generation, and energy efficiency in the cement industry) have been applied on a rather large scale (i.e. over 100 projects) whereas several other technologies have not been used in CDM projects at all or to a small extent only (e.g. cooking technologies, several solar-based technologies, biomass gasification, and use of municipal solid waste for production of electricity). For this study, the list in technologies shown in Table 3‑4 has been included in a questionnaire used for the interviews with energy and environment policy stakeholders in the five case-study countries, in order to learn from them how suitable these technologies would, in their view, be for fulfilling the energy service needs and priorities in the countries.

	Table 3‑4. Involvement of ENTTRANS technologies in CDM pipeline (October 2007)

	
	Technology
	# Projects
	Main countries
	Registered 

	1
	Carbon Capture and Storage
	-
	-
	-

	2
	Improved Cook Stoves (EE households)
	1
	1 India
	-

	3
	Cook Stoves Based on Ethanol/Methanol and Biomass Gasification
	-
	-
	-

	4
	LPG and LNG for household and commercial cooking
	-
	-
	-

	5
	Solar Cookers
	2
	Indonesia, India 
	2

	6
	Charcoal production for cooking and heating

(charcoal production, but not explicitly for cooking/heating)
	-
	-
	-

	7
	Biogas for cooking and electricity

(see biomass gasification)
	-
	-
	-

	8
	Liquid biofuels for transport
	1
	1 India
	-

	9
	Fuel switch: coal-to-gas
	N.A.
	-
	-

	10
	Biomass combustion for electricity and heat 

(large-scale and small-scale; incl. co-firing)
	410
	247 India, 70 Brazil, 23 China
	156 

	11
	Biomass gasification
	7
	6 India, 1 Sri Lanka
	-

	12
	Coal min/bed methane recovery
	43
	40 China
	4 

	13
	Energy towers
	-
	-
	-

	14
	Geothermal electricity production
	10
	El Salvador, Indonesia, Philippines (2)
	5

	15
	Hydro dams for large-scale electricity supply (existing and new dams)
	136
	104 China, 10 Brazil, 5 India
	14

	16
	Small-scale hydro energy
	329
	170 China, 57 India, 11 Sri Lanka
	99



	17
	Run of river for large scale electricity supply
	150
	98 China, 14 India, 13 Brazil
	32

	18
	Hydrogen
	-
	-
	-

	19
	Methane capture at landfills for electricity and heat
	67
	21 China, 7 Brazil, 6 South Korea
	26

	20
	Combustion of MSW for district heat or electricity
	3
	1 China, 1 India, 1 Brazil
	-

	21
	Gasification of MSW for large-scale electricity/heat
	2
	2 India
	1

	22
	Ocean, wave and tidal energy
	1
	South Korea
	1

	23
	Solar lanterns
	-
	-
	-

	24
	Solar PV
	5
	South Korea
	2

	25
	Wind energy
	313
	138 India, 134 China, 8 Mexico/S- Korea
	112

	26
	Energy savings in buildings 

(EE Service + 4 EE households)
	16
	9 Brazil (8 rej.), 3 India, 3 Moldova
	5

	27
	Energy efficiency and saving in the cement industry 
	124
	70 China, 41 India, 3 Thailand /Brazil
	25

	28
	Small-scale CHP production
	128
	91 India, 16 Brazil, 5 Malaysia
	46

	29
	SC PC steam power plants
	N.A.
	-
	-

	30
	IGCC power plants
	N.A.
	-
	-

	31
	Compact fluorescent lamps (2 EE households)
	2
	2 India
	-

	32
	Hybrid technology
	N.A.
	-
	-

	33
	Heat pumps for space heating/cooling and water heating
	-
	-
	-

	34
	Solar cooling and hybrid systems with heating and hot water
	1
	1 India
	-

	35
	Solar thermal (CSP)
	-
	-
	-

	36
	Oil-based conventional steam power plants
	-
	-
	-

	37
	Energy efficiency and saving in the agri-food industry
	7
	2 India, 2 Vietnam, 2 Mexico
	1


3.2.3. Project scale

Finally, the CDM project pipeline can be analysed from the perspective of whether a project is of a large or small scale. In the Marrakech Accords, which, among other issues, contained modalities and procedures for the CDM (UNFCCC, 2002), a distinction was made between large and small-scale CDM projects.
 Projects can be considered small-scale CDM projects if they are either renewable energy project activities with a maximum output capacity up to an equivalent of 15 MW, or energy efficiency improvement projects reducing energy consumption (both at supply and demand side) by up to 60 GW/h per year, other projects reducing annual CO2-eq. emissions by 60 ktonnes at maximum. The idea behind this distinction was that for small-scale CDM projects simplified procedures for the accounting of their GHG emission reductions could be used, which would reduce transaction actions during the project preparations (project preparation, monitoring, validation and certification).
 

Nondek et al. (2001) have shown that transaction costs are critical factors for small-scale JI/CDM projects which are more vulnerable to uncertainty related to carbon market development (Nondek et al., 2001). They have proposed either bundling of small projects combined with standardisation of the monitoring, validation and certification methodologies, or creation of programmes managed by national energy or environmental funds. Availability of sufficiently trained domestic experts has been identified as another cost cutting prerequisite. In this respect, combination of micro-loans with national/regional programmes promoting small-scale CDM projects seems to be interesting (e.g. local Internet providers using photovoltaic panels or small wind turbines).

At COP-8 in New Delhi (India), one year after the Marrakech Accords, a decision was taken on what such simplified procedures would look have to look like, which was translated into simplified baseline and monitoring procedures by the CDM EB (CDM EB, 2004). As per October 2007, 1109 out 2551 projects were small-scale CDM activities (43.5%), which are expected to generate around 8% of CERs until 2012.

Most small-scale projects are in the category of renewable energy projects with a capacity of less than 15 MW: 64%. Within this category, most projects are in the group of renewable electricity generation for a grid (over 80%). Mostly, these projects are so-called greenfields because they are new plants or installations that produce power for a grid and that, by doing so, replace capacity that would otherwise (i.e. in the absence of the project) have produced for the grid. Other projects in this category are activities where thermal energy is produced from, e.g., waste material for on-site use at a factory or farm (around 15%). The remaining activities within this category are projects generating electricity and mechanical energy for on-site use. The leading host countries in the category of renewable energy small-scale projects are India (264 projects) and China (164). In India, these projects are mainly in the field of hydropower, wind power, and biomass energy. China most of these projects are hydropower activities.

Around 10% of the small-scale projects are in the category of energy efficiency improvement with energy savings of less than 60 GWh. Within this category, most projects are in the field of energy efficiency and fuel switching measures for industrial facilities (e.g. waste heat recovery, replacing old equipment with new ones, etc.). India is the leading host country in this category, followed by Malaysia and Mexico.

The third category, maximum 60 ktonnes CO2 reduction, contains the remaining quarter of small-scale CDM projects. The leading project type in this category is small-scale methane recovery (55% of projects in this category), followed by avoidance of methane production from biomass (16%), and methane recovery in waste water treatment (10%). Mexico and Philippines are leading host countries in the field of small-scale methane recovery, by hosting several biogas flaring projects in the agriculture sector.

Figure 3‑4 shows the division of projects across size intervals, where the size is defined as a project’s expected CO2 emission reductions per year. It shows both small and large-scale CDM projects. The Figure more or less reflects the above-mentioned division between small and large-scale projects (43 versus 57% in terms of number of projects in the pipeline). Although the Figure shows that most projects reduce less than 50 ktCO2, there are several small-scale projects that reduce more 50 or even 100 kt CO2 per year. The latter are projects in the first or second small-scale CDM category, where they are included because they have an installed capacity of less than 15 MW or energy saving of 60 GW per hour, while their CO2-eq. emission reduction is higher than 60 kt CO2-eq. (e.g. the Carhuaquero IV Hydroelectric Power Plant in Peru reduces 172 kt CO2-eq. per year with an installed capacity of 9.7 MW; Bagepalli CDM Solar Hot Water Heating Programme reduces 109 kt CO2-eq. per year).
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Figure 3‑4. Number of CDM projects in the global pipeline with different size intervals.

Source: UNEP Risø CDM/JI Pipeline Analysis and Database, after Fenhann (2007), www.cdmpipeline.org.

The above division between small and large-scale CDM projects would suggest that small-scale projects have been able to play a considerable role in the CDM pipeline so far. However, several authors have argued that many (very) small activities that have the potential to reduce GHG emissions cannot be implemented cost-effectively because the transaction costs related to project design, validation and verification costs are too high to be compensated by the project revenues (even when including the CERs) (Ellis, 2006). Well-known examples of these activities are compact fluorescent lamps that replace incandescent light bulbs, green transport plans and agricultural activities, such as biogas installations for farmers.
In order to also incorporate these activities in the CDM, the concept of programmatic CDM has been developed which involves the aggregation of a number of relatively small emission reduction activities in developing countries into a larger bundle (or programme), which is then prepared and submitted to the CDM EB as a single CDM activity with one set of methodologies for baseline determination and monitoring of the project performance.

As Hayashi (2006) mentioned, many renewable energy projects (in particular in rural areas) and energy efficiency improvement projects (in particular in the built environment) are small, although their replicability potential is large. Enabling these activities under the CDM in a bundle or programme would thus contribute strongly to sustainable development in the host countries. 

Aggregation under the CDM is not a new phenomenon. For instance, methodological aggregation has been applied through the adoption of baseline methodologies, which can be used for a multitude of projects, e.g. baselines that are calculated using (weighted) average GHG emissions for sectors. Furthermore, the CDM EB has merged baseline and monitoring methodologies, which have been developed over time into consolidated methodologies and which can be used for all projects of the same type. Another reason for bundling of small projects is the possibility to create portfolios with similar projects, which generate CERs with decreased risk. The performance related risk for individual projects is often underestimated by foreign institutional investors (Nondek et al., 2001).

At the policy level, the topic of recognising programmes as stand-alone CDM projects was surrounded by uncertainties, especially in relation to the possible inclusion of government policies in CDM host countries. This uncertainty was based on the question whether a government, which would like to improve the energy efficiency in households, would be allowed to develop such a policy as a CDM project (thereby selling the emission reductions as CERs). At COP/MOP-1 (2005), guidance had been given about the scope of CDM programmes. In Decision 7/CMP.1 it was stated that a local/regional/national policy or standard cannot be considered as a CDM project, but that project activities under a programme of activities can be registered as a single project activity. Although not precisely clear on the difference between a policy and a programme, this decision in principle opened the door for bundles of activities in the fields of, among others, compact fluorescent lamp projects and air conditioning improvements in residential dwellings, but also technology implementation in industrial sectors. At its second session in November 2006, the COP/MOP decided that local/ regional/national policies or standards cannot be considered as a CDM project. However, COP/MOP-2 decided that project activities under a programme of activities could be registered as a single CDM project, provided that all activities within the programme would comply with the regular CDM modalities and procedures.

At its thirty-second meeting held on 20-22 June 2007, the CDM EB took a decision on CDM Programmes of Activities under the title “Guidance on the Registration of a Programme of Activities as a Single CDM Project Activity”. In a second document, procedures for registration of such programmes of activities and issuance of their CERs are explained.
 An interesting aspect of this decision is that a programme’s physical boundary may extend to more than one country. A programme must be proposed by a co-ordinating or managing entity which will be the official project participant acting on behalf of the programme’s activities. The duration of a programme will not exceed 28 years, but the participating individual activities will have crediting lifetimes, just as regular CDM projects, of seven years with the possibility of renewal of the project plan twice to a maximum of 21 years (or a crediting period of ten years at maximum without the possibility of renewal). During the lifetime of a programme, activities can still join, but their individual crediting lifetimes are maximised by the time left between entering the programme and its overall finishing date, again with a maximum of 21 years. For afforestation and reforestation (A/R) programmes, the maximum crediting lifetime is 60 years. Finally, the CDM-EB decided that each CDM programme activity shall be monitored, but also stated that the monitoring method to be used could be based on random sampling.

CERs are traded at different prices depending on the status of the project and the risks involved. For instance, CERs that are sold to a buyer before the underlying GHG emission reductions have been achieved (i.e. in a forward transaction) carry a risk of non-delivery (see the discussion above on CER performance ratios of projects). Therefore, prices for these forward CERs are generally lower than CERs already issued because the latter are based on achieved and verified emission reductions (see Box 3‑1).

Box 3‑1. From CO2 emission reduction to Assigned Amount Unit or EU Allowance

After having been registered by the CDM EB as a CDM activity, CDM project participants can ask a designated operational entity to verify and certify the GHG emission reductions achieved. Once certified, the emission reductions can be issued as CERs by the CDM EB to the investor.

As a first step in the issuance process, the CERs are placed in the pending account of the EB. At this stage, the Board deducts from the amount of CERs a fee of 2% which is partly used to cover administrative expenses and partly deposited in an adaptation fund to support developing countries vulnerable for the consequences of climate change (UNFCCC, 1997, Article 12.8). Subsequently, the remaining CERs are put in the GHG registry of the investing country (or in the registry of the host country if the CDM activity is unilateral, see elsewhere in this Chapter) from where they can be added to the investor country’s assigned amount or transferred to a company within that country for compliance with the EU emissions trading scheme (ETS) commitments. The latter forms the connection between the Kyoto Protocol’s CDM on the one hand (where the governments of the Parties are the end of the CER transfer chain), and the EU ETS on the other hand.

In order to establish the connection between CDM projects and the assigned amount registries of industrialised countries, the International Transaction Log (ITL) will be constructed under the Kyoto Protocol. Through the ITL all CERs (as well as other emissions trading credits under the Kyoto Protocol, such as from JI projects or green investment scheme emissions trading) can be transferred between countries and tracked and traced using serial numbers. For enabling trade of CERs on the EU ETS market, the ITL will be connected to the EU Community Independent Transactions Log (CITL). On 15 August 2006, the completion of the ITL, which is due for January 2008 at the latest (as the Kyoto Protocol commitment period will start by then), was awarded by the UNFCCC to the Belgian company Trasys.
As per early October 2007, CER prices were as follows (GTZ Climate Protection Programme, 2007). GHG emission reductions realised by a CDM project, certified by a designated operational entity, and issued by the CDM EB are traded at prices between €16 and 18 per CER (= 1 tCO2-eq. emission reduction). CERs expected from projects that have been registered by the CDM EB (i.e. project that have successfully completed their design stage and that comply with all EB requirements) are considered low-risk projects and are traded at €11 to 15 per CER in forward contracts. CERs from projects that have not yet been registered but still at validation or in the process of registration, have prices of between €6 and 8. All these prices are for CERs based on emission reductions achieved or expected to be achieved before 2012 (i.e. to be used for compliance with the Kyoto Protocol commitments). CERs based on expected emission reductions after 2012, i.e. based on projects that are planned to continue after the Kyoto Protocol first commitment period, are presently traded at prices between €1.5 and 5. The latter price obviously reflects the uncertainty related to future scarcity of emission reduction credits as clarity about the future climate policy regime after 2012 is still lacking (compare: the clarity about the second EU ETS trading period allocations has resulted in a forward market trading price of €22 per tonne CO2-eq.) (ABN AMRO, 2007).

3.3. CDM success factors

Based on the information in Section 3.2 it can be concluded that the distribution of CDM projects between host countries is biased towards a relatively small number of developing countries. To a large extent, this phenomenon can be explained by the size of these countries and their economies which provide a larger scope for emission reduction activities in energy production, industrial sectors, and demand-side management. However, China, India, Brazil, South Korea and Mexico have also been able to smoothen their CDM project identification and approval procedures at an early stage (i.e. before or shortly after the entry-into-force of the Kyoto Protocol in 2005), so that could quickly approve identified projects. Moreover, these countries offered several large-scale project opportunities which are generally attractive as they enable investors to spread project transaction costs across a larger number of CERs. Simply put, if in two countries hurdles need to be overcome before project implementation, then the most attractive country to choose would be the one with the big projects with relatively low transaction costs. However, a country with potential projects of a smaller scale could, in theory, successfully compete with a large country if its CDM governance structure and domestic project implementation chains were more efficient.

An example of a study which analysed major barriers for CDM projects is Nondek and Arquit Niederberger (2005). They analysed major barriers identified by CDM stakeholders in 18 countries which passed through the World Bank’s JI/CDM National Strategy Studies programme (JI/CDM NSS) (Nondek and Arquit Niederberger, 2005). Two distinct groups were identified with respect to their capacity development phases. Countries in the first group were between the conceptual and policy-building stage, while countries in the more advanced second group were approaching implementation stage (project development, revenue optimisation, etc.). It was shown that although existence of DNA and familiarity of national experts with CDM project development is a key factor regardless size of the country, those human resources can be more easily organised efficiently used in larger countries.

This leads to the identification of the following two key factors for successful CDM project implementation in developing countries:

1. Host countries’ arrangement of the CDM system, including ways to co-operation with other entities and countries in projects and the set-up of the designated national CDM authority (DNA), and

2. Implementation chains for projects and technologies in the countries.

These factors are discussed in further detail below.

3.3.1. Forms of CDM and role of DNA

The traditional way of developing CDM projects is that an entity from an investor country co-operates with an entity from the host country, under the supervision of both governments. This form of bilateral co-operation was practiced mostly during the pilot phase for the Kyoto flexibility mechanisms, called Activities Implemented Jointly (AIJ, which lasted from 1995 to approximately 2000).

In the course of time, also multilateral CDM co-operation gained importance, especially through the activities of the World Bank which have now developed into the World Bank’s Carbon Finance Programme.
 Multilateral CDM funds collect investment money from governments and non-governmental entities which are interested in buying CERs, and invest this money into CDM projects. The advantage for the CER buyers is that they do not need to enter into the project preparation and implementation activities themselves but can leave this to the Funds’ specialists.

With bilateral and multilateral co-operation, it is common practice that the CER buyers or their representatives (under multilateral co-operation) are involved in the project as of the early stages of the activity. For instance, in a bilateral CDM context, an investor country interested in buying CERs explores the possibilities of becoming engaged in CDM projects (e.g. through a tender). Project developers subsequently offer project ideas to the investor country from which a number of ideas are selected. These ideas are worked out into full CDM proposals and require the approval of the host country. Once approved, the project proposal will have to be validated by a designated operation entity and subsequently registered by the CDM EB. In case of multilateral CDM, the fund selects the projects on behalf of the investor countries by which it has been contracted (some investor countries participate in the approval process). Contractual arrangements with the host country participants are subsequently made by the multilateral fund.

In actual practice, however, there are several CDM projects for which the CER buyers are not yet known by the time the project is implemented. Such cases are referred to as unilateral CDM projects, i.e. projects that have been approved by the host country government, implemented, and for which CERs a buyer is sought only upon certification of the emission reductions and/or issuance of the CERs to a buyer (which could take place annually or by the end of the project’s crediting lifetime).

The roots of unilateral CDM can be traced back into the AIJ pilot phase. In 1995, Costa Rica introduced Certifiable Tradable Offsets (CTOs) for its forest management programme as a unilateral anticipation of an international crediting system. A national umbrella finance fund administered the projects. By selling only a part of all possible reductions as CTOs, the fund could bear the risks of project delay or failure. International investors could buy the CTOs and Costa Rica was able to realise projects according to its own economic necessities and political preferences. This particular system highlighted an important window of opportunity for unilateral action.

It is difficult to exactly calculate how many of the present CDM projects can be labelled as unilateral CDM, since many projects have been established in co-operation with specialised intermediary companies from industrialised countries. In many cases, these companies have developed project portfolios which include emission reduction activities in a particular developing country. Before the project starts, the companies pay the host country partners a price for expected CERs and sell the CERs later to countries with Kyoto Protocol commitments or EU ETS companies against spotmarket prices. The risk of project failure is thus taken over by these brokers but they also have opportunities to sell CERs at higher prices. For instance, CDM intermediary company Ecosecurities have a portfolio of projects for which it purchases CERs at 30 to 40% of the price paid for CERs at spot markets (Bryan, Garnier&Co, 2006). In order to have the CERs eligible for trade after their certification, the companies must ask an approval of the project by their own government, which, since most of these brokers are London-based, is often the UK Government. This also explains why in several CDM overviews, the UK is shown as the largest CDM investor countries; not because it will use the CERs for its own Kyoto Protocol compliance, but because it approves the CERs traded by London-based brokers. It has been estimated that about half of the present CDM pipeline consists of such unilateral projects (i.e. without a known buying country) (ERI, CEERD, JIN, 2007). Note that for the brokers this project portfolio approach can be risky, as the experiences of Ecosecurities and AgCert, described in the former Section, have shown.

For some time, it was unclear whether unilateral CDM would be legally possible, given that the Marrakech Accords require a written approval of voluntary participation from the DNA of each Party involved in a CDM project. However, the moment at which an investor country would have to provide this approval was not defined. At its 18th meeting, on 25 February 2005, the CDM EB supported the idea of unilateral CDM and “agreed that the registration of a project activity can take place without an Annex I Party being involved at the stage of registration”
. This basically implies that it has now become possible to set up CDM projects whereby:

· some, or even all equity, comes from host country actors; 

· only the approval of the host country DNA is required prior to CDM EB registration; and

· CER buyers only become formally involved when the first CERs become available for sale.

Several authors have argued that unilateral CDM would have the benefit that projects are better in line with the host countries’ sustainable technology needs (Nondek et al., 2001; Figueres, 2004; Laseur, 2005; Jahn et al., 2004). Another benefit could be that unilateral CDM provides developing countries that have not been able to participate in the CDM on a large scale thus far, with an opportunity to also enter the CDM market. Unilateral CDM could open a promising window of opportunities for ambitious businesses and consultants in developing countries to take initiatives to get the CDM machinery really going, without being dependent on procedural involvement by ‘competing’ experts in industrialised countries (Jepma, 2005). Local consultants can learn to perform the tasks that are presently mostly executed by experts from the North. In fact, “[…] it may help non-Annex I Party country participants to get rid of the feeling of being patronized by foreign CDM consultants” (2005).

In addition, transaction costs could be reduced because the experts from the developing countries are most likely not only cheaper, but probably also better informed about the situation in their home countries and may have different risk perceptions so that for them the minimally required internal rate of return may be lower than for a foreign investor. This could largely reduce CDM transaction costs; especially search costs (i.e. a local non-Annex I entity would generally be better aware of investment opportunities) and negotiation costs (i.e. negotiations would only involve talks about prices and quantities since unilateral CDM projects would have no or considerably less risks in terms of project risk and delivery risks). The potential reduction in transaction costs due to unilateral CDM could also stimulate the development of small-scale CDM projects (see above for a discussion of small scale projects). 

Unilateral CDM also offers CDM project developers in developing countries the possibility to keep the CERs in their own accounts and sell them at the point of issuance at spot market prices. Selling CERs after the realisation of the emission reductions implies supplying risk-free carbon credits on the market. At that point, spot market CERs would have the same low risk profile as EU ETS allowances. This creates arbitrage opportunities for developing country entities, among others through the Linking Directive. In this ‘pure’ type of unilateral CDM, CERs are thus not sold through forward contracts to international brokers but are kept within the country. The Costa Rican CTO system could serve as a model for managing such unilateral projects and programmes.

Generally, however, unilateral CDM is surrounded by two important disadvantages. First, although developing country entities would have the possibility to sell CERs at a later stage, and thus can benefit from higher prices, they also run the risk that the CER price will drop or that the project fails. Second and partly as a consequence of the higher price and project performance risks, unilateral CDM could lead to a bias towards purchasing technologies that stakeholders in the host countries are familiar with and that require less training and operation and maintenance costs (Liu Deshun, 2001). Without the agreed purchase of the CERs from a project by an Annex I Party entity at an agreed forward price, it could become more difficult for the host country project participants to attract funding (e.g. loans) from domestic or international financial institutes to purchase an international state-of-the-art technology and/or to acquire spare parts during the project lifetime. Instead, in order to reduce the upfront risks and increase the internal rate of return, the project developers may decide to purchase domestic technologies for the unilateral project, which could be less advanced than the international state-of-the-art and with which the governments and stakeholders in the country are more familiar. As such, unilateral CDM could lead to lost opportunities to support host countries’ sustainable development.

Implications for the CDM project cycle

The development, implementation and completion of a CDM project follows a project cycle with a number of steps, which are in accordance with the Marrakech Accords (UNFCCC, 2002). The first step is the identification of a project by either an entity from the host country, or from abroad. Under regular bilateral CDM deals, potential CER buyers typically ask for a Project Idea Note (PIN). Once the PIN is accepted by the investor country (in most cases this means short listed from longer list of project ideas; for PIN acceptance it is also generally recommended that the host country government has given its approval to the project idea), a Project Concept Note (PCN) is generally requested which requires more detailed information from the project developer, including a clear calculation of the expected GHG emission reduction and contribution to sustainable development in the host country. Once the envisaged CER buyer has accepted the project, the project participants will sign an emission reduction purchase agreement (ERPA), which is the basic contractual arrangement of the amount of CERs that will be transferred to the buyer once the emission reductions have been certified. It usually also includes a price for the CERs.

For validation by a designated operational entity and registration of the project by the CDM EB, the PCN needs to be elaborated on into a Project Design Document (PDD), which is the basic format for submitting the project plan to the CDM EB. The role of the host country government could be rather passive during this project development stage, but a project cannot be submitted for registration to the CDM EB without a formal approval from the host country’s DNA. For this, the host country DNA must submit a Letter of Approval for the project, which does not only confirm the host country’s voluntary participation in the activity, but also states that the project contributes to the host’s sustainable development.
 If any Annex I Party is officially involved as a project participant at this stage, a Letter of Approval from that Party’s DNA is required as well.
 During the validation of a project by a designated operational entity, a public comment period of 30 days is foreseen and the entity takes comments into consideration.

Subsequently, a CDM project plan, accompanied by a Letter of Approval from the DNAs of the participating countries and validated by the designated operational entity, can be officially registered by the CDM EB.
 For this registration, the project developers need to pay a fee, which is proportional to the size of the project. As explained above in this Chapter, usually annually or biannually, the project’s generated GHG emission reductions are to be verified and certified by a designated operational entity, after which the CDM EB can issue the CERs to the investor country.

The CDM project cycle contains several points of uncertainty which implies risks for the project developers. One risk category is the position of the host country government towards the project. This is why most CDM buyers under bilateral or multilateral deals want to receive from the host country governments Letter of No Objection to the project prior to the Letter of Approval (Laseur, 2005). Another risk would be the validation and registration of the project and the delay that may be caused by the workload of the CDM EB (see elsewhere in this Chapter). A final risk during the project design phase is whether the full financing of the overall project investment will be secured.

During the implementation phase, there are risks related to the performance of projects. For instance, a project’s state-of-the-art technology may encounter technical problems during the installation, and operation and management phases. Sometimes, projects may have to be stopped for a few weeks or months, so that the contracted forward CERs will have to be adjusted downwards, which is sometimes even accompanied by clauses for non-delivery. There could also be other risks related to regular foreign direct investments, such as host country political and legal risks.

These CDM related investment risks must be considered within the host country context and are generally perceived differently by CDM project investors, depending on their objectives with a project. For instance, according to Nondek et al. (2001), CDM project investors can be categorised as either direct investors increasing the net present value of their investment, or investors mainly interested in acquiring CERs, or large institutional investors like governments, international financial institutions, etc. Generally, host country risk profiles depend upon many factors and can be expressed according to a composite investment ranking (Fankhauser and Lavric, 2003).
With a view to the revenue side of the projects, project participants may face risks related to the follow-up of the Kyoto Protocol (see above under ‘CER prices’). For projects that envisage delivering credits beyond 2012 (i.e. projects that have chosen a 21-year crediting lifetime for the GHG emission reductions), it is very important that the emission reductions to be achieved then will still be tradable as CERs to countries with commitments. Also the CER price remains uncertain as it largely depends on the eventual demand and supply figures for GHG emission titles during the Kyoto Protocol commitment period 2008-2012: e.g., how large will the Russian surplus of assigned amounts become; will Canada enter the CDM market as a substantial buyer; how many CERs do EU installations need for compliance with their EU ETS targets?

Through learning by doing, with an increasing number of projects in a host country, these risks could probably already be mitigated to some extent. For instance, specialised institutes could emerge which would be able to assess domestic investment risks and know their way towards the CER buyers, as well as when to sell the CERs. In general, a country that wants the CDM to work throughout its economy is likely to install a DNA that can do a lot more than passively executing its formal responsibility of appraising incoming CDM project proposals. However, having to manage increasing responsibilities obviously puts supplementary strains on the already-limited resource base of most developing countries. Castro and Figueres (2002) have proposed that a DNA should preferably first occupy itself with the prescribed evaluation and approval functions and only later, as experience accumulates, take on the additional responsibilities that are needed for unilateral CDM. Jahn et al. (2004) have also emphasized the advantage that some host countries have had from their previous experiences with AIJ and CDM project development.

Role of DNA

Each country that wants to become involved in a CER transaction must establish a DNA for the CDM.
 The DNA has regulatory tasks in terms of approving CDM projects (a host country DNA must have approved the project before it can be registered by the CDM EB; an investor/buyer country DNA must approve of the project before the CERs can be issued to that country), determining criteria for project selection and approval, reporting on a country’s CDM involvement to the CDM EB, and ensuring that the projects have been implemented on a voluntary basis (Castro and Figueres, 2002). From the CDM practice, it has become clear that developing countries with well-designed and transparent procedures for project approval have been more successful in attracting projects than projects with long-lasting, complex and non-transparent DNA procedures. In the case of Thailand, for instance, the former DNA process required that each CDM project proposal had to be approved by the Cabinet of Ministers. In October 2006, this procedure was simplified by reducing the number of ‘decision making layers’ in the procedure and maximising the approval time for project design documents to 30 working days.

According to ERI et al. (2007, Chapter 3), most CDM host countries have a two-step approval procedure with screening of project ideas and a final approval of project design documents. The initial screening is meant to inform project developers about the feasibility of a project as CDM activity in the country and therefore could help avoid wasting time and resources to fully develop a project idea that might not be approved in the end (Castro and Figueres, 2002). Some developing countries, however, such as Brazil, only consider a project after a DOE has validated it, which implies an additional risk for project developers as they have to pay for the validation without knowing for sure whether the project will be approved by the Brazilian DNA.

An important factor in the success of a DNA is that it finds a balance between speed and quality. The pressure on the DNAs in the host countries with the largest share in the CDM pipeline (e.g, China, India, Brazil) is very large, as, in some cases, they have to assess over 100 project plans per year on their suitability with CDM criteria and contribution to sustainable development. Assessing a PDD (with an average size of 50-60 pages) requires specialised knowledge of a range of technologies and how these have an impact on countries’ sustainable development. Moreover, host countries are free to determine criteria for CDM projects’ contribution to sustainable development, which could theoretically lead to procedures in which project approval is quickened by applying fewer criteria for sustainable development. 

Determining projects’ sustainable development contribution differs between countries and one indication of this has been given by a study on the expected sustainable development contribution of CDM projects in which the Netherlands Governments acts as an investor. The study (Netherlands Ministry of Foreign Affairs, 2007) is based on over 40 CDM projects in ten project categories and 18 host countries. Based on the analysis, host countries assess, through their DNAs, projects contribution to sustainable development in the following ways:

1. Use of specific lists of sustainable development criteria when judging proposed CDM projects.

2. Assessment of whether projects meet the needs and priorities in terms of energy service and economic welfare improvement or poverty alleviation. This category resembles the first category but does not contain clear checklists with sustainable development criteria.

3. Assessment of projects with a view to possible negative environmental impacts and whether they are in accordance (i.e. comply) with national and/or local government legislation. 

Of these categories, the former two require project participants to specifically address a number of criteria and/or specifically support national or local needs and priorities. In the latter case, the contribution to a government’s strategy to phase-out fossil fuels and increasingly deploy renewable energy resources may qualify as such. In the third category, the DNA assesses projects in a more passive way by checking whether they do not have negative environmental impacts in the countries and whether they are in accordance with applicable legislation.
Of the 18 countries included for analysis, eight countries have published specific criteria for the sustainable development contribution that CDM projects must deliver: Brazil, China, Colombia, India, Indonesia, the Philippines, South Africa, and Sri Lanka. These criteria can be found on the Internet sites of the countries’ DNA (explicitly in the case of South Africa, India and Indonesia) or have been presented by DNA representatives at workshops and conferences.

In the cases of Brazil, India, Indonesia, the Philippines and South Africa, projects must meet economic (e.g. job creation, lower dependency on fossil fuels, improvement of the balance of payments, increased security of supply, etc.), environmental (improvement of local/national environmental circumstances), and social criteria (e.g. job quality improvement, welfare improvement of local community, local infrastructure, etc.). India and Indonesia have added to this list technological development through the transfer of state-of-state technologies under CDM projects, which are suitable for in the countries and have replicability potential. In other cases (e.g. China, Colombia), reference is made to the optimisation of the use of natural resources, adoption/transfer of cleaner energy technologies, poverty alleviation and employment generation. Finally, Sri Lanka has indicated that projects must deliver new and proven technologies, and contribute to environment and welfare improvement.

A number of host countries analysed in the sample assess projects on how they contribute to their sustainable development needs and priorities (e.g. electricity for rural or urban communities, heating, waste management, heat, etc.):

· Costa Rica: renewable energy and reduced dependence on fossil fuels.
· Honduras: energy security of supply, both for rural and urban communities.
· Jamaica: reduced dependency on imported fossil fuels, increased energy security of supply.

· Moldova: national commission to judge how projects contribute to national needs and priorities.

· Nepal: main objectives are increased access to energy (especially rural areas), poverty alleviation.

· Nicaragua: reduced dependency on fossil fuels, increased use of hydropower, poverty alleviation.

· Peru: renewable energy, waste management, employment generation.

Of the host countries analysed, Argentina, Chile and Ecuador largely assess CDM projects on whether negative environmental impacts are to be accounted for and/or whether they are in accordance with national laws and regulations. In particular, Chile has embedded sustainable development criteria in its national legislation and projects’ contribution to sustainable development is monitored with the help of national laws. This does not imply, however, that the countries included in the first two categories do not check whether projects do not have negative environmental impacts, but in their cases projects are assessed more actively on what they contribute in addition to what is minimally required. Table 3‑5 summarises the categorisation of host countries’ assessments of projects’ sustainable development contribution from most elaborate (left) to minimal application (right).

	Table 3‑5. Host country assessment of CDM projects in terms of sustainable development contribution

	Sustainable development criteria 


(Operational approach)
	Needs & Priorities


(Country-context specific)
	Environmental Impact Assessment / national legislation

(Compliance driven)
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Next to the mandatory regulatory role of DNAs in terms of judging whether proposed CDM projects contribute to host countries’ sustainable development (the criteria for which countries can determine for themselves) and giving a final approval to projects before official registration by the CDM EB, DNAs may also decide to perform promotional functions, which are optional and not mandated by international rules (i.e. Marrakech Accords, COP-MOP, and the CDM EB). Through such promotional activities, the DNA could play an active role in promoting the country as an attractive CDM host country. Such promotional DNA functions could consist of (ERI et al., 2007):

· Managing data on projects carried out in the country, so that these could serve as examples/demonstrations for other investors who might be interested in projects in the country.

· This database management activity could be supported by an active Internet site and a newsletter, as well as seminars and training.

· Building of market networks for the country and/or region, including actions to co-ordinate different policies and programmes related to sustainable development.

· Providing assistance to project developers in terms of providing data for baseline calculations, such as CO2 emission factors for grids and data on existing plants and/or recently built plants.

· Support to the development of domestic project development support, as well as of domestic operational entities to be designated by the CDM EB for project plan validation and project performance verification.

· Design of model contracts and support to local entities in building negotiation capacity.

· Marketing of the project opportunities within the country, such as identification of potential projects and making this information available to potential investors, e.g., through participation in carbon fairs and exploring opportunities via the DNA Internet site.
In actual practice, the development of tasks of DNAs generally shows a sequence of starting with the regulatory role first, then, once the organization has been settled, expanding activities to a more detailed assessment of sustainable development contribution of projects, and after that starting to develop a outreach programme aiming at promoting CDM projects in the countries and attracting investors (Castro and Figueres, 2002; Findsen, 2005).

Finally, two issues should be mentioned with respect to these DNA roles. First, DNA role expansion is often constrained by capacity limitations (and training requirements for stakeholders and staff) and countries may only be willing to expand a DNA if it knows that a considerable number of CDM projects may result from that with a significant contribution to local sustainable development. Several DNAs in the Latin American and Central Americas regions have actively performed promotional functions and have benefited from that in terms of project development (see Table 3‑2 and Table 3‑3) (see ERI et al., 2007, Chapter 3).

Second, there could be a conflict of interest if the DNA both wants to promote project investment opportunities and must approve them as CDM projects. This could lead to situations in which the DNA approves of projects that either are not fully in accordance with domestic sustainable development criteria, or that do not comply with CDM EB accounting rules, such as additionality of the GHG emission reductions claimed, or both. Consequently, projects may not contribute to the national sustainable development strategy (which could be enhanced if lobby groups would put pressure on DNA approval procedures) and/or may not be approved by the validators or rejected by the CDM EB when registration of the project is requested. The latter could create frustration among investors and cause a boomerang effect because the DNA’s creditability among project developers will decrease. It has therefore been suggested (Lee (ed.), 2004) to split DNA activities in two parts, e.g., by assigning the regulatory tasks to a government department that is responsible for climate policy (since this department is generally most knowledgeable of climate change and environmental issues), and assigning the promotional tasks to another department or even contract a non-governmental agency for this task. For example, the Peruvian DNA, the National Environmental Council (CONAM: Consejo Nacional del Ambiente), has been entrusted with only regulatory functions whereas promotional functions have been assigned to the National Environmental Fund (FONAM: Fondo Nacional del Ambiente-Perú) (Chaparro, 2006; Figueres and Olivas, 2002). However, as Ellis et al. (2004) argue, since governance structures and responsibilities are different across countries, efficient DNA structures are also likely to vary.

3.3.2. CDM technology implementation chain aspects

The above Sections have shown that most CDM projects are presently located are planned to be implemented in a small group of host countries. It has also been shown that in some countries a few technologies are clearly dominant (e.g. hydro and wind power in China; biomass energy in India; landfill gas capture in Brazil), whereas these technologies are lagging behind in other countries. Generally, it is assumed that the distribution of projects among host countries is largely determined by the potential for (large-scale) GHG emission reductions at relatively low costs and by how smooth a country’s CDM institutional procedures function; countries with smooth DNA procedures and action project promotion activities are more attractive to do CDM business with. However, DNA procedures and basic CER potential may not tell the entire story since also a country’s overall investment climate and potential to implement new technologies is important. Therefore, for a complete insight into the potential of developing countries to host CDM projects in different project categories, also technology implementation conditions need to be explored.

When discussing barriers and implementation chain inefficiencies, a distinction must be made between aspects that can be resolved by a CDM project and those that are more fundamental of nature and need a broader set of activities within the host country. The main difference between these two categories is that the first aspects can be overcome by the value of the CERs that a project generates and possibly specific training support for operation and maintenance of the technology concerned, whereas the second category contains aspects relates to existing legislation, compatibility with the country’s energy, production and consumption ‘culture’, corruption, absence of clear property rights, etc., which cannot be sufficiently improved by the CDM projects and the CER revenues.

CDM project developers usually carry out analysis of project-specific barriers when they need to show why and how the CO2-eq. emission reductions are additional to what would have happened in the absence of the project. This additionality is important in order to guarantee that a CDM project is a CO2-neutral activity, i.e. emissions of CO2-eq in an industrialised country with commitments under the Kyoto Protocol are offset by an equal amount of CO2-eq. emission reduction under a CDM project, expressed as CERs. In case emission reductions under a CDM project would have taken place anyway, with or without the CDM status, there are no additional emission reductions and therefore no offsetting of emissions in the buying country.

In order to show that a project’s emission reductions are additional, PDDs must contain an additionality assessment. For this assessment, the CDM EB has developed a standardised tool, which is available for project partners at the UNFCCC Internet site.
 It consists of five steps, including an investment analysis (which explores whether a proposed CDM project would have been financially attractive without the CER revenues) and a barrier assessment. With respect to the latter, project developers must establish that there are realistic and credible barriers to a business-as-usual implementation of the project. For instance, it must be shown that alternative activities that have been carried out in the country could only be implemented with grants or other non-commercial financial terms. Another investment barrier would be non-availability of private capital on national or international capital markets for the project investment due to market risks.

In terms of technical CDM project barriers, the additionality tool identifies: lack of skilled and/or properly trained labour to operate and maintain the project’s technology, unfamiliarity with the technology as it is not available in the country and the project is thus a ‘first of its kind’ activity, and lack of legislation to make implementation of the technology mandatory or economically attractive. Project developers must demonstrate in the PDD how through the CDM status of the investment, these barriers can be overcome. Examples of the latter are:

· The project contains a training programme to train local employers how to operate the technology and manage its maintenance;

· The project is financially acceptable in terms of a sufficient internal rate of return, but its revenues (e.g. renewable electricity sold to the grid) are fully denoted in local currency; banks could be reluctant to provide loans to such investments, but the denotation of the CERs in hard currency (e.g. € or USD) enhances the credibility of the project and could trigger banks to provide loans.

· A proposed energy efficiency and/or environmentally sound measure is not mandatory in the country and there is no economic rationale to carry out the investment. The value of the CERs could provide the required incentives (which is often the case in the HFC emission reduction projects mentioned above).

· People are not familiar with the technology, as it has never been implemented before in the country, and have wrong perceptions about it. Wind energy could be an example since the technology is new to several countries and it has been perceived (according to stakeholder reports in PDDs for wind power projects, see cdm.unfccc.int) as being disturbing in terms of noise, horizon pollution, and interference with radio and TV signals. Realistic environmental impact assessment procedures and communication with stakeholders can reduce the above risks (Netherlands Ministry of Foreign Affairs, 2007). In a number of cases (China, Jamaica and Philippines), the wind turbines were even considered tourist attractions. On the other hand, construction of large wind farms is limited by the stability of distribution network and availability of buffering coal or gas fired capacities.

The latter example already shows that some barriers cannot easily be resolved be adding a monetary value to the investment profile of projects. A study by Ellis and Kamel (2007) assesses whether and to what extent the CDM development in ‘underrepresented’ CDM host countries (i.e. developing countries with a small share in the CDM pipeline, see Table 3‑2) can be explained by barriers to developing projects. They follow a similar distinction as made above between specific CDM barriers (DNA operation, project identification and GHG accounting, including validation and verification) and barriers that are of a more general nature such as political and economic stability of a country and its regulatory framework. Ellis and Kamel (2007) have identified the following examples of barriers related to technology implementation processes within host countries:

· Stability of laws in host countries and the ability to enforce these;

· Tax policies and import tariffs, which in some countries make alternatives to sustainable energy technologies relatively cheap by subsidising fossil fuel consumption and taxing clean technologies (e.g. through import tariffs);

· Inconsistent government policies, such as subsidies for clean power production (through feed-in tariffs), while at the same time levying an import tariff on the technologies needed for the power production;

· Unclear ownership structures for the technology and the CERs;

· The extent to which decentralised energy and cogeneration plants will acquire access to the grid; and

· The possible problems with power production permits, complex custom formalities (in particular in sub-Saharan countries), and corruption.

One approach to explore the overall implementation chain aspects, both in terms of blockages and incentives, for a particular product or technology in the country is Market Mapping, which has been developed by Albu and Griffith (2006). This tool maps out the relevant market for a product or technology and is particularly aimed at distribution of products and technologies in the rural areas in developing countries. The key elements of the market maps are: 

· The market chain actors who own a product or technology as it moves through the implementation chain: e.g. product traders, local markets, intermediary traders, processors, producers, and end users;

· The infrastructure and policies, institutions and processes that shape the market environment: e.g. trade policy, contract enforcement, tax and tariff policy, corruption, regulations for business, trends, and registries; and

· The business and extension service partners that support the market chain’s operation: e.g. market information, financial services, market advisors, and consumer organisations.

Although the market mapping exercise by Albu and Griffith has not been carried out specifically for the CDM, it can be a very useful tool to better understand the implementation chain of a CDM project in a developing country. It would, for instance, enable placing the above-mentioned barriers and investment aspects in a CDM project market map: what does the implementation of the underlying technology of a CDM project look like in a developing host country; who are the implementing actors; how stable are laws and their enforcement, and how well is the domestic financial sector able to provide the funding for the investment?

The aim of including an analysis of implementation chain aspects for low-carbon technologies is to explore how developing countries could optimise the circumstances of hosting CDM projects and accompanying technologies. The CDM experience described above has shown that streamlining CDM governance structures is a necessary but not sufficient condition for being a successful CDM host country. A country that both has its DNA promotion and procedural functions in order and improves its investment climate for CDM project technologies by, e.g., removing policy inconsistencies (e.g. sustainable technologies taxed and non-sustainable energy use subsidised), making permit systems less complex, reducing customs bureaucracy, clarifying property rights, and enhancing law enforcement has a higher chance to attract state-of-the-art low carbon technologies than countries with good DNA structures but insufficiently streamlined investment circumstances.

The concept of market mapping and its participatory (i.e. with national stakeholders) application in the case study countries are further discussed in Chapter 6 of this report

3.4. Key points from this Chapter

· CDM project division is skewed toward a small group of developing host countries (China, India, Brazil, Mexico and South Korea). Asia and Latin America together have a share in the global CDM project pipeline of almost 95%. Sub-Sahara Africa only has a few projects and most of these are in South Africa. For CDM project investors the general investment climate in host countries is decisive when taking into account performance related risks.
· Most projects are in the category of renewable energy and biomass energy production, whereas in terms of expected CER delivery, HFC, PFC, CH4 and N2O emission reduction projects have a relatively large market share, which is mainly due to these gases’ high global warming potential.
· An important factor for the success of a country as a CDM host country is the organisation of the DNA. Although many developing countries have now announced the establishment of a DNA to the CDM EB, there are large difference between countries in terms of these DNA offices are equipped (number of staff, their training background and professionalism) with most Asian and Latin American DNAs being relatively efficient, although some of them have in the meantime had to reform and streamline their procedures, whereas several African DNAs are operated by a limited number of staff who are also responsible for other environmental issues and therefore do not have time to fully focus on the CDM.

· DNAs can also extent their required tasks (establishing sustainable development criteria for projects and carrying out project approval procedures) to promotional tasks. This, however, could lead to conflicts of interest because the aim to attract more CDM projects could lead to a less robust project proposal check and approval decision-making. Involving more governmental departments could help prevent such conflicts of interest, but this could make the procedure less efficient.

· CDM projects must be additional to business-as-usual circumstances which project developers must prove by showing additionality of GHG emission reductions. However, some barriers to technology implementation cannot be removed by solely adding the hard-currency denoted CER revenues to the investment capital and by offering training programmes for operation and maintenance to local employees. In such cases, a further assessment of the implementation chain of a technology in the country is needed in terms of finding blockages and incentives for low-carbon technologies. Once these blockages and incentives have been identified, strategies could be formulated to improve the implementation chain, including how the CDM could support this improvement.

Part II

Technology Needs Assessments

3. Assessing Countries’ Energy Service Needs and Technologies 

4.1. Technology needs assessment: experience and literature

The origin of transferring sustainable energy technologies in the context of the international climate co-operation and in particular from industrialised countries to developing countries lies in Article 4.5 of the UNFCCC: 

“The developed country Parties and other developed Parties included in Annex II shall take all practicable steps to promote, facilitate and finance, as appropriate, the transfer of, or access to, environmentally sound technologies and know-how to other Parties, particularly developing country Parties, to enable them to implement the provisions of the Convention. In this process, the developed country Parties shall support the development and enhancement of endogenous capacities and technologies of developing country Parties. Other Parties and organizations in a position to do so may also assist in facilitating the transfer of such technologies.” (UN, 1992)

In the context of the Marrakech Accords of 1991, a decision was adopted by the seventh Conference of Parties to the UNFCCC (COP-7) on a framework for meaningful and effective actions to enhance the implementation of UNFCCC Article 4.5.
 As part of this decision, an expert group on technology transfer was established with the objective to analyse ways to facilitate the transfer of environmentally sound technologies to developing countries. In this decision COP-7 called upon assessments of technology needs in order to determine the mitigation and adaptation technology priorities of developing countries (and countries with economies in transition). These technology needs assessments (TNA) involve, according to the decision, “different stakeholders in a consultative process to identify the barriers to technology transfer and measures to address these barriers through sectoral analyses.”

The purpose of a TNA is to identify technologies that are needed or prioritised in meeting a country’s sustainable development needs. One example of a TNA exercise within developing countries has been shown in the “Synthesis Report on Technology Needs identified by Parties not Included in Annex I to the Convention” by the UNFCCC Subsidiary Body for Scientific and Technological Advice (SBSTA), presented at its twenty-fourth session in 2006 (UNFCCC, 2006). The report was based on TNAs undertaken by 23 non-Annex I Parties (Africa: 8; Asia and the Pacific: 6; Latin America and the Caribbean: 6; and Europe: 3) and 26 initial National Communications to the UNFCCC by developing country Parties. Most of the Parties (92%) indicated that their technology priorities are in the energy sector (mainly renewable energy, combined heat and power and demand-side management); 79% of the countries (also) included industry sector technologies in their priority list; about half of the countries included transport sector technologies in their assessments.

Of the case-study countries for ENTTRANS, the following countries submitted TNAs to the UNFCCC: Chile, China, and Kenya. Countries were advised to perform their TNAs through a number of steps, although not all countries were able to do so (e.g. for reasons of limited budget). The TNAs for Kenya, China and Chile were performed by the steps shown in Table 4‑1.

	Table 4‑1. Overview of process followed by Chile and Kenya in conducting their TNAs for SBSTA-24

	
	Chile
	Kenya
	China

	· Select target area

(mitigation or adaptation)
	X
	X
	X

	· Conduct initial review
	X
	X
	X

	· Set criteria for prioritising technology needs
	X
	X
	X

	· Select key sectors

(e.g. energy, transport, LULUCF, agriculture, waste management, industry)
	X
	X
	X

	· Prioritise technologies
	X
	X
	X

	· Identify barriers for technology implementation
	X
	X
	X

	· Identify measures to overcome barriers
	X
	X
	X

	· Identify capacity-building needs
	
	X
	

	· Describe stakeholder participation
	
	X
	X

	· Identify next steps
	
	X
	X

	· Project proposals (for introduction of preferred technologies)
	
	x
	x

	Source: UNFCCC, 2006.


Table 4‑2 and Table 4‑3 provide summaries for the three countries in terms of the selection of key sectors within the target area of mitigation.

	Table 4‑2. Target areas and key sectors covered by the TNA reports (summary of TNA report SBSTA-24)

	
	Chile
	China
	Kenya

	· Energy
	x
	x
	x

	· Transport
	x
	
	

	· LULUCF
	
	
	x

	· Agriculture
	
	
	x

	· Waste management
	
	
	x

	· Industry
	x
	x
	x

	· Adaptation capacity
	
	
	

	Comments taken from SBSTA report
	· District heating as priority area

· No stakeholders mentioned / identified in TNA

· Barriers: economic / technical
	· Coal is main fuel for power generation

· Stakeholders mentioned, identified and their role described in TNA (mainly national experts)

· Broad range of barriers mentioned technology-wise
	· Much of the population is rural and agriculture main economic activity

· Kenya is a net sink of GHGs because fossil fuel emissions are balanced by forest and tree re-growth

· No sustainable development policies but climate change issues in development programme

· Stakeholders: various agencies, institutions, governments, NGO, private sector


* LULUCF: Land use, land-use change & forestry

	Table 4‑3. Commonly used sustainable development criteria for prioritising technology needs 

	
	Chile
	China
	Kenya

	Development benefits

	· Employment generation 
	
	x
	x

	· Wealth
	
	x
	

	· Utilization of local resources
	x
	x
	

	· Rational use of energy
	
	x
	x

	· Health improvement
	
	
	

	· Food security
	
	
	

	· Capacity building
	
	
	

	· Environmental sustainability
	
	
	

	· Gender equality
	
	
	

	· Socio-economic importance
	
	
	x

	Climate change

	· GHG reduction
	
	x
	x

	· Preservation of sinks
	
	
	

	· Adaptation potential
	
	
	

	Economic criteria

	· Investment costs
	
	x
	x

	· Maintenance costs
	
	
	

	· Investment lifetime
	
	x
	

	· Replicability
	x
	x
	

	· Social acceptance
	
	
	x

	Environmental protection

	· Minimum environmental impact
	
	
	

	· Pollution reduction
	
	x
	

	· Recovery of water resources
	
	
	

	· Re-use and recycling potential
	
	
	


In terms of technological options identified in the TNAs, it was generally recognised by the participating countries that their presently used technologies for energy generation, transport, and industrial production are generally “outdated and inefficient and that they would benefit from access to the efficient technologies available elsewhere.” (UNFCCC, 2006, p.18) Particular priority technology categories mentioned by the countries were renewable energy technologies, co-generation, demand-side management measures, and advanced fossil-fuel combustion or gasification technologies. Among other countries, Chile and Kenya mentioned mini- and micro-hydropower plants as priority technologies. Kenya was also among the countries that mentioned the need for demand-side management, especially for commercial lighting and refrigeration. China identified advanced their preference for fossil-fuel technologies and supply chain improvements, such as fuel preparation and control of fugitive gases. Chile mentioned improved stoves and ovens as a need (using charcoal, biomass, liquefied petroleum gas). In cement production, Kenya mentioned the need to replace wet cement production with ‘dry-based’ (and more efficient) technologies. In transport, China specifically mentioned the need for improvement of mass transport systems (railway networks and other transportation).

In terms of barriers to technology transfers, Chile mainly mentioned economic/market-based and technical barriers. Kenya mentioned inefficient market structures (e.g. lack of financial resources, lack of incentive, incompatible prices, subsidies and tariffs), limited awareness of technologies, policy and regulatory inconsistencies, institutional limitations, and technical problems as barriers to technology implementation in the country. China mentioned the same categories of barriers as Kenya, but added lack of trained workers for the operation and maintenance of new technologies.

Of the measures suggested to address barriers, regulatory measures were mentioned most often by all non-Annex I Parties that conducted a TNA (almost 80% of the country TNA reports mentioned this), followed by policy measures, raising awareness among population and stakeholders (70%), measures to improve market conditions for technologies (70%), technical and institutional measures (both around 55%), human capital improvement (45%), and infrastructure improvement (mentioned in 25% of the TNAs).

The UNFCCC (2006) shows a clear example of how a TNA could be prepared with involvement of stakeholders. As explained in Chapter 2, the approach of ENTTRANS follows a similar line of thinking in the sense that local stakeholders are asked what they consider needed for their own country in terms of energy technology needs. However, ENTTRANS has prepared a more harmonised approach across the case-study countries since all stakeholders were selected from a harmonised set of categories and were all given a similar questionnaire. Finally, the UNFCCC (2006) report does not address how the CDM could play a role in addressing the needs and measures identified by the countries. The latter is the key objective of this study.

In the above, some basic elements of a TNA have been introduced: key sectors or services are identified and for these sectors/services preferred technologies are explored, as well as barriers to their implementation and how to overcome these. The main advantage of a TNA approach is that it places a strong emphasis on the domestic circumstances in a country and explores what people and institutions within a country consider important. As such, a regular TNA approach would be very suitable for developing countries when assessing and selecting CDM projects on their territory.

In the literature, there are a number of sources that explain the steps in a TNA. For example, UNDP, together with the Global Environment Facility (GEF) and the Climate Technology Initiative (CTI), prepared a handbook for “Assessing Technology Needs for Climate Change.” (Bonduki, 2003) The handbook is aimed at helping countries find ways of encouraging technology transfers that would contribute to a low-carbon sustainable energy economy. CTI also published their own report with “Methods for Climate Change Technology Transfer Needs Assessments and Implementing Activities.” (CTI, 2002) Other models for TNA have been prepared by UNEP and the UN Commission on Sustainable Development (UNCSD) (Zou JI, 2002).

Although all models incorporate the TNA steps and elements mentioned above, there are differences between them in terms of starting points and the sequence of actions. For instance, the CTI model starts, after having established a group of stakeholders, with establishing criteria for selecting technology transfer priorities, followed by defining priority sectors and sub-sectors. Within these sectors, market information (incentives, financial market structure, market actors, energy companies, etc.) is collected and subsequently priority technologies are selected. For these technologies, barrier assessments are carried out and actions to overcome these barriers explored and recommended.

The UNDP TNA Handbook starts with an assessment of sectors that are affected by both climate change mitigation and adaptation. Examples of the sectors mentioned in the handbook are energy production and transmission, transport, climate technology industries, built environment, and health. The handbook suggests that priority sectors are selected on the basis of the information in the IPCC Assessment Reports
 which show the possible effect of climate change on each sector by region and outline possible technological options for adaptation and mitigation. Within the prioritised sectors, technologies are assessed based on criteria, such as: development benefits, reducing harm to the environment, social acceptability and suitability for country conditions, relevance to climate change (GHG emission reduction, adaptation, and sink enhancement potential), market potential (costs, commercial availability, replicability, and potential scale of utilisation within the country), potential for policy intervention to improve technology uptake through pricing and regulatory policies. After that, for the prioritised technologies barriers and policy needs are identified, such as institutional and legal obstacles, market distortions, split incentives, limited access to capital, etc. Finally, given these barriers, policy actions can be recommended.

The UNEP and UNCSD models for TNA differ from the above-mentioned models in that the UNEP model takes a technology as a starting point, examines the reasons why it should be implemented, and explores possible alternatives. Subsequently, the model explores the effectiveness of the technology concerned in terms of, e.g., materials and waste, environmental impacts, health and safety impact, and social efficiency. Then, decision makers in the technology implementation process are identified and this process itself is explored. The aspect of identifying targets and sectors before selecting priority technologies is less important in this model.

In the last example given in this overview, the UNCSD model for TNA, the first main step is to assess capacity building needs in a country for technology transfer, followed by implementation of prioritised capacity building actions, including the definition and implementation of sustainable energy technology transfer projects. For the entire model, an ongoing dialogue among national stakeholders, governments and financing institutions is foreseen.

4.2. Energy needs assessment approach applied by ENTTRANS

From the literature review in the former section, a basic structure for a TNA can be derived as is shown in Table 4‑4. For the ENTTRANS study, the aspects in Table 4‑4 have been applied as follows. The enabling environment has been largely created by the terms of reference for the study,
 including the funding made available by the Sixth Framework Programme of the EU.
 This has enabled the study consortium to undertake in the five case-study countries around 30 bilateral interviews with energy and environmental policy stakeholders as well as organise stakeholder workshops in each of the five countries. The presence of expert institutes from the case-study countries in the consortium made it possible that stakeholder consultations could be carried out in the national languages of the countries.
Stakeholders selected in the five countries were selected from the following groups of people responsible for or involved in energy and climate policies in the countries:

· Government officials (including local governments) with responsibility for energy, environment and development policies, including regulations, promotion of industry, trade and foreign investment,

· Consultants,

· Energy and Environmental non-governmental organisations (NGOs),

· Energy agencies, related to governments and involved in policy implementation,

· Industry supply chain companies,

· Industry associations,

· International donor organisations,

· Local (grassroots) organisations,

· Consumer groups, and

· Academic organisations, industrial R&D organisations.

Awareness building was carried out by inviting media representatives to the workshops and to deliver presentations on ENTTRANS at international and national conferences and workshops.

	Table 4‑4. Basic TNA structure based on literature assessment

	Enabling environment
	· Selection of stakeholders

· Funding for the overall TNA process

· Communication with stakeholders: bilaterally or via workshops

· Building awareness among larger public

	Selection of target areas
	· Adaptation or mitigation or both

· Sectors (e.g. energy, transport, industry, waste management, agriculture, built environment)

· Within these sectors, sub-sector or energy services (e.g. energy for urban population, energy for rural population, cooling for hospitals, cooling in buildings, cooking, etc)

	Criteria for selection of suitable technologies
	· How would a technology fit in the objective of supporting the country’s priority areas, sectors and/or sub-sectors and services, both with a view to the medium and to the long term? 

· A technology’s overall contribution to sustainable development of country: economic contribution, environmental and social contributions.

	Applicability of technology in country
	· Identification of implementation barriers to technology implementation in the country

· Identification of solutions to remove these barriers

	Capacity building
	· By improving information exchange among stakeholders and information campaigns in other media, awareness of priorities and needs can be increased

· By creating market networks and institutions, implementation of a particular technology can be replicated and the overall climate for technology transfer in the country be improved

	Creation of project portfolios
	· To support the implementation of priority technologies, projects can be formulated to demonstrate the working of the technologies in the country.

· Finding of financial sources for these projects.


However, it was felt that for this study an energy service needs assessment (ESNA) rather than a technology needs assessment (TNA) should be conducted with the developing country stakeholders and then the technologies to meet those needs could be examined only after full discussion and awareness raising of all the possibilities for large scale and small scale decentralised technologies. This process would allow policy makers and industry players to become familiar with these new medium and long-term technology possibilities for innovation of low carbon systems. Awareness raising should take the form of information dissemination coupled to programmes of visits to existing demonstrations of technologies and also demonstration of reliability and practicality at the country level for very new technologies. Once this process of introduction and acceptance by policymakers and industry has been carried out, then a TNA can be carried out for inclusion of low carbon technologies in a) country energy strategies and plans, and b) introduction to the country technology market.
ENTTRANS has focussed on mitigation types of action only given that the terms of reference for the study narrowed the scope for action to decentralised energy systems, increased efficiency of fuel conversion activities, and carbon capture and storage. Within these three areas, a broad range of sub-sectors or energy services have been identified for the study:

· Electricity for industrial appliances;

· Electricity for agricultural production;

· Electricity for households, both in rural communities and urban communities;

· Electricity for service sectors;

· Heat delivery for industry;

· Heat delivery for households;

· Heat delivery for service sectors;

· Energy for cooling purposes (e.g. medicines);

· Efficient design of buildings;

· Energy for cooking; and

· Municipal solid waste management.
All these services have in common that they could be delivered by technologies which switch from centralised to decentralised systems or switch from fossil fuels to renewable energy sources or from one fossil fuel to another fossil fuel with a lower carbon content. Carbon capture and storage can be linked to some of these services, in particular when the CO2 can be captured during the energy production process, such as in the case of switching from conventional pulverising coal technologies to cleaner coal-based technologies with a connection to a CO2 capture technology. Transport was originally not included in this basic list of technologies but in the bilateral interviews several stakeholders added this service, given the potential in the transport sector for fuel switch.

The selection of technologies in ENTTRANS has been rather broad by identifying from a range of literature sources (e.g. Abare, 2006; Martinot, 2006; Matysek et al., 2006; WADE, 2003; World Bank, 2005; World Coal Institute, 2004) clean, sustainable energy technologies that might be applicable (see Table 4‑5 and Deliverable 5&6). Subsequently, each case-study country partner has crossed out those technologies that are not applicable at all for the country (e.g. carbon capture and storage if the country does not have a suitable nearby reservoir or aquifer for storing of captured CO2). The list has been included in the questionnaire used for bilateral stakeholder interviews (see Annex 1).

	Table 4‑5. Sustainable, low-carbon technologies selected for ENTTRANS study

	Energy service
	Technology

	Electricity production
	· Fuel switch: coal-to-gas

	
	· Biomass combustion for electricity and heat

	
	· Biomass gasification

	
	· Energy towers

	
	· Geothermal electricity production

	
	· Hydro dams for large-scale electricity supply (existing and new dams)

	
	· Small-scale hydro energy

	
	· Run of river for large scale electricity supply

	
	· Hydrogen

	
	· Ocean, wave and tidal energy

	
	· Solar lanterns

	
	· Solar PV

	
	· Wind energy

	
	· Small-scale CHP production

	
	· SC PC steam power plants

	
	· IGCC power plants

	
	· Oil-based conventional steam power plants

	
	· Concentrating solar power

	
	· Hybrid technology

	
	· Biogas for cooking and electricity (see biomass gasification)

	Heating
	· Biomass combustion for electricity and heat

	
	· Small-scale CHP production

	
	· Heat pumps for space heating/cooling and water heating

	
	· Solar thermal

	
	· Charcoal production for cooking and heating

	Cooking
	· Improved Cook Stoves 

	
	· Cook Stoves Based on Ethanol/Methanol and Biomass Gasification

	
	· LPG and LNG for household and commercial cooking

	
	· Solar Cookers

	
	· Charcoal production for cooking and heating 

	
	· Biogas for cooking and electricity (see biomass gasification)

	Cooling
	· Solar cooling and hybrid systems with heating and hot water

	
	· Heat pumps for space heating/cooling and water heating

	Energy efficiency
	· Energy savings in buildings 

	
	· Compact fluorescent lamps

	
	· Solar cooling and hybrid systems with heating and hot water

	
	· Energy efficiency and saving in the agrifood industry

	
	· Energy efficiency and saving in the cement industry

	Municipal solid waste
	· Methane capture at landfills for electricity and heat

	
	· Combustion of MSW for district heat or electricity

	
	· Gasification of MSW for large-scale electricity/heat

	Transport
	· Liquid bio fuels for transport

	Methane capture
	· Coal min/bed methane recovery

	CO2 capture 
	· CO2 capture and storage technologies, including enhanced oil or gas recovery


In ENTTRANS, the steps of selecting priority areas in terms of energy services and identification of suitable technologies have been carried out through literature review of technologies, descriptions of the case-study country contexts (in terms of energy policy, economic profile, energy resources, climate and CDM policy and participation, etc., see Chapter 5), and bilateral interviews with the above-mentioned energy and climate stakeholders in each of the five countries.

The questionnaire aims at exploring what sustainable development benefits country stakeholders consider needed in their countries, and, given the CDM objective of maximising a combined GHG emission reduction and sustainable development contribution target, what technologies are considered suitable for the countries. Initially, the questionnaire consisted of five questions relating to:

1. Energy service needs and priorities,

2. Technology appropriateness and suitability,

3. Sustainability benefits from the selected technologies (from 2),

4. Implementation barriers for the selected technologies (from 2) and likelihood of overcoming these, and

5. Role of the CDM in technology transfer context.

In order to test the feasibility of asking these five questions within a reasonable period of time (45 minutes to one hour at maximum), the first draft of the questionnaire was tested by a group of students from the University of Groningen, the Netherlands, during a study trip to Thailand in May 2006. Under supervision of ENTTRANS partner AIT, they visited a number (about twenty) of ‘test stakeholders’ (AIT staff, students, companies, etc.) after which they supported AIT with the part of the interviews to be held in Thailand. From these tests it became clear that the questionnaire in its initial form was too long and it was decided to focus the interviews on the first three questions, which would give an overview of energy technology needs and priorities and which technologies would deliver the largest contribution to sustainable development.

The questions 4 and 5, which mainly dealt with the elements of applicability of the technology in a country and capacity building in Table 4‑4, were then moved to the workshops held in the second year of ENTTRANS on technology implementation chains and how the CDM could help improve these for priority technologies (the remaining questionnaire is shown in Annex 1). The latter is the topic of Chapter 6 which focuses on the element of capacity building in Table 4‑4 by applying the concept of market mapping in order to describe technology implementation chains, including blockages and incentives for low-carbon technologies.

Before describing the outcomes of the stakeholder assessments of technology needs within the case-study contexts, some limitations to the concept of ESNA in general and applied under ENTTRANS in particular must be mentioned. First, for each case-study country in ENTTRANS around 30 stakeholders have been interviewed with help of the questionnaire. Although this group in each country has brought together considerable knowledge of a country’s needs and energy and climate context, the number is too little for extensive statistical analysis. The results presented in the next chapter are therefore mainly qualitative interpretations of the answers given and feedback provided by stakeholders.

Second, during the interviews it could sometimes be observed that stakeholders’ perceptions of particular developments differed from actual practice (e.g. when government officials mentioned that a electricity provision for a particular was no priority issue anymore because problems are thought to have been solved, whereas other stakeholders gave a high priority to this sector because they were aware of still existing problems). Moreover, in some cases, stakeholders gave a higher priority to technologies that they were more familiar with; there seemed to be tendency to give lower scores to unfamiliar technologies. 

Third, since the case-study countries have been selected based on their different profiles as CDM host countries, inter-country analysis is complicated as differences in terms of priorities and technologies found between, e.g., China and Kenya are difficult to compare since the countries are entirely different from each other. However, in a follow up action, the scope of the analysis might be broadened to countries with comparable contexts. For example, results for Kenya may be useful for neighbouring countries in East-Africa, such as Uganda and Tanzania.

Despite these limitations, the strength of the approach lies in the fact that resources have been available to have in-depth discussions with key stakeholder, via both interviews and stakeholder workshops. As such, the approach enables a disclosure of best available knowledge of low-carbon energy technologies and their implementation chain in each country.

4. Energy Needs Assessments in Case Study Countries

5.1. Introduction

After the introduction to and the review of the literature on TNA and the explanation of the ESNA tool applied by ENTTRANS in Chapter 4, this chapter reports on the application of the first part of the ESNA concept in the five case study countries, i.e. the assessment of needs and priorities and suitability of corresponding technologies with the help of a questionnaire. The second part of ENTTRANS (assessment of technology implementation chains in each country) will be the topic of Chapter 6.

As explained in Chapter 4 the questionnaire used for the analysis in this Chapter contains three main questions about, respectively, the priority energy services in the countries, the suitability of low-carbon sustainable energy technologies in the countries and the sustainable development contribution of each technology within the context of the case study countries. The questionnaire analysis with country stakeholders has been supported by a brief analysis of the country contexts in terms of energy, economic, and climate policy profiles. Through such analyses, a first assessment can be made of countries’ energy mix with dominating energy sources and technologies, indigenous energy resources, and the need to import energy from other countries.

Regarding the questionnaire, it must be remarked that respondents have been asked to rank energy services (question 1), technology suitability (question 2) and sustainable development contribution of selected technologies (question 3) on a scale of 5 to 1, with ‘5’ meaning ‘very high’ and ‘1’ meaning ‘very low’ (the answer ‘0’ would mean ‘not relevant for the country’). The ranking method used is a cardinal interval scale, which means that respondents were not asked to rank services in order of priority (as with ordinal scale), but to give their opinions in terms of how important a particular energy service is for the country or how suitable they think a particular technology would be. A rank ‘4’ would thus not say that a technology is second best for the country, but that its contribution to the country’s sustainable development could be high (not ‘very high’ as with ‘5’, but neither ‘medium’ as with ‘3’). It also implies that if one energy service or technology receives a five, the second best could be ranked, e.g., ‘2’ if stakeholders consider their contribution low.

5.2. Chile

5.2.1. Country context

Chile is an open economy that has been growing during the past decade by an average rate of 3.9% per annum. The mining of copper and several other minerals is a vital element of the Chilean economy. Other strong sectors, also based on natural resources, are agriculture (Chile is one of the world’s largest fruit exporters), forestry (about 20% of the land surface is covered with forests), and fishery. The economic growth has been accompanied by a similar growth pattern, which is projected to continue into the future. In terms of energy supply, Chile has a significant share of hydroelectricity in its power production portfolio, which is complemented by coal and natural gas imported from abroad.

According to Chile’s First National Communication to the UNFCCC (Government of Chile, 2000), the country’s CO2 emissions in 1994 amounted to about 95 Mt of which about one-third came from the energy sector and two-thirds from non-energy sectors. As shown in Table 5‑1, Chile’s extensive forest area and other natural sinks (mainly vegetation) causes absorption of 87.8 Mt CO2 in 1994 so that the country’s net CO2 emissions were about 7.4 Mt. The emissions of CH4 and N2O amounted to 6.5 and almost 8 Mt in terms of CO2-eq. which was mainly caused by non-energy sectors. The transportation sector is responsible for most of Chile’s CO2-eq. emissions (37%), followed by manufacturing and construction (26%) and energy production (24%). Commercial, residential, institutional, and agriculture activities were responsible for about 13% of emissions (Government of Chile, 2000).

	Table 5‑1. Aggregate balance of CO2 sources and sinks (Mt CO2), 1994

	Sector
	Emissions
	Sequestration
	Net Balance

	Energy
	37
	0
	37

	Non-energy
	58
	87.8
	-29.8

	Totals
	95
	87.8
	7.2

	Source: Government of Chile, 2000


One specific feature of the Chilean energy situation is the substantial share of domestically produced hydroelectricity in the country’s primary energy mix. In 2004, hydropower had a share of 17% in the energy mix. The share of oil (almost fully imported) was 35.3% and natural gas had a share of 24.3% (of which 80% is imported). Firewood (domestic) and coal (mainly imported) made up the remaining shares of 14 and 9.3%, respectively (Sanhueza, 2006). The overall energy import dependency in Chile is close to 70% (Sanhueza, 2006). Natural gas is mainly imported from Argentina via several pipeline connections, and oil is sourced from Argentina, Brazil, Angola and Nigeria. Concerns on security of natural gas supplies have recently arisen, due to recent and frequent natural gas supply reductions via pipelines from Argentina, where “between 20% and 50% below contracted daily volumes” (USGS, 2005) have been supplied.

Chile consists of thirteen administrative regions (see Figure 5‑2).
 The country’s main inland border is with Argentina in the East and Peru and Bolivia in the North to Northeast. The population is highly urbanised and primarily lives in the central area/regions in and around the Region Metropolitana. Chile has four power grid systems and several stand-alone power production units, which in 2006 produced 57,555 GWh of electricity (see Table 5‑2). In 2006, about 70% of Chile’s electricity is supplied to and consumed within the central area of the country to the Sistema Interconectado Central (SIC) power system (40,340 GWh production in 2006, with a 70/30 division between hydro and thermal). The country’s second largest power grid system is Sistema Interconectado del Norte Grande (SING) with 13,236 GWh produced in 2006, mainly has thermal power production units installed. The SING power grid supplies electricity mainly to the mining companies and urban demand and consists of few power generating units with large capacities.

	Table 5‑2. Installed power production capacities in Chile (2006)

	Grid
	Installed Capacity (MW)
	Thermal Gen. (%)
	Hydro Gen. (%)
	Wind Gen. (%)
	Total Share (%)
	Power Generation 

(GWh)
	Power Gen. (%)

	SING
	3601,9
	99,6

	0,4
	0
	26,7
	13.236
	23,0%

	SIC
	8669,5
	44,8

	55,2
	0
	64,3
	40.340
	70,1%

	Magallanes
	64,7
	100

	0
	0
	0,5
	140,4
	0,2%

	Aysen
	33,5
	41,5

	52,5
	6
	0,25
	224,6
	0,4%

	Non-integrated power production
	1109,7
	92,2
	7,8
	0
	8,25
	3.614,3
	6,3%

	Total
	13479
	
	
	
	100
	57.555
	100,0%

	Source: Comision Nacional de Energia, 2007.


After natural gas supplies from Argentina to Chile came on stream in 1997 the use of natural gas for power generation in Chile increased significantly and multiple new gas-fired power units where installed, thereby sometimes replacing old and inefficient coal fired units. Thermal power generation in Chile predominantly takes place in the Northern and upper central part of the country. However, the 2004 Argentina energy crisis caused a 20 to 50% reduction of daily deliveries of natural gas to Chile, especially the SING system experienced significant difficulties in keeping power production up to acceptable levels and at reasonable prices, even leaving significant natural gas fired capacity idle.
 The SING system is characterised by a relatively low flexibility with mainly large-scale coal and natural gas fired thermal power plants. Mining industries consuming most of the power generated in this grid were exposed to supply shortages and increasing energy prices. Consequently, the share of coal in power production – after a significant decline in the period from 1999 to 2001 – has risen again somewhat, due to these security of supply concerns, in recent years (see Figure 5‑1).
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Figure 5‑1. Share per fuel type (incl. hydro) in power production in Chile (1999-2006).

Source: CNE, 2007.
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Figure 5‑2. Chile and its four integrated power systems (SING: North, SIC: Upper central, Aysen: Lower central and Magellanes: South)

5.2.2. CDM profile

CDM projects carried out in Chile need to comply with the country’s existing environmental and socio-economic standards laid down in national legislation. The environmental impact of a CDM project in Chile is assessed by the regional authority in the region where the project will be implemented (regional Commission for the Environment). In case a project involves more than one region, an environmental impact assessment report must be submitted for review and approval to the National Environmental Commission (CONAMA). CONAMA reviews the environmental impact assessment process and declares whether or not a project complies with the applicable national rules and regulations.

CONAMA was established in 1994 and has been functioning as the country’s DNA for the CDM since May 2003, in co-operation with PROCHILE (the agency that promotes external commerce), which is responsible for the promotion of CDM projects in Chile, and COR.FO (the Economic Development Agency), which acts a facilitator for CDM activities by promoting regulations and feasibility studies that create incentives for CDM projects in the renewable energy sector. Clear sustainable development criteria for CDM projects do not exist in Chile. The main consideration when judging a project is that if it does not have a negative impact on the environment, or can compensate for that impact, it contributes to the country’s sustainable development.

CONAMA intends to let CDM projects contribute to the domestic needs and priorities (in particular, security of energy supply) (Netherlands Ministry of Foreign Affairs, 2007). Chile has several renewable energy options with significant GHG abatement potential that are ‘waiting’ to become financially and economically competitive. Within the open market economy of Chile, it must be noted that private investments are the driving force behind projects in the field of power generation and other sectors. According to CONAMA, the CDM could also strongly contribute to energy efficiency, especially for heavy industries, such as cement production and copper mining. In addition, the potential of small-scale CDM hydropower in Chile as indicated by a number of key stakeholders is significant, although limitedly exploited. Table 5‑3 presents an overview of the pipeline with CDM projects in Chile as per October 2007.

In October 2007, it became clear that the Government of Chile is considering the implementation of a programme of activities (see Chapter 3) under the CDM based on the distribution of compact fluorescent lamps (CFL) within the country. The idea is to give two CFLs each to lower-income households free of charge. The programme will be developed together with the Inter-American Development Bank.

	Table 5‑3. CDM project pipeline for Chile, as per October 2007

	
	Registered
	Requested

review
	At validation
	Rejected
	Correction requested
	Registration requested
	

	Afforestation 
	
	
	1
	
	
	
	

	Agriculture
	4
	
	3
	1
	
	
	

	Biogas
	
	
	2
	
	
	
	

	Biomass energy
	4
	
	3
	
	
	
	

	EE supply side
	1
	
	
	
	
	
	

	Fossil fuel switch
	1
	
	
	
	
	
	

	Fugitive gas capture
	
	
	1
	
	
	
	

	Hydro
	4
	
	4
	
	
	
	

	LGC
	6
	1
	6
	
	
	
	

	N20
	1
	
	
	
	
	
	

	Wind
	
	
	1
	
	
	
	

	Total 
	21
	1
	20
	1
	0
	0
	43

	Source: UNEP Risø Centre, after Fenhann (2007)


5.2.3. Energy Needs Assessment

In Chile, during September 2006 and May 2007, 30 stakeholders were interviewed and asked which energy service would need to be paid most attention to, which low-carbon technology would be most suitable for the Chilean context and what sustainable development contribution each of the highly ranked technologies would deliver.

Of the listed energy services in question 1 of the questionnaire, energy efficiency in industry, electricity provision for households (rural areas) and electricity for industry were considered by stakeholders as important priorities (with average scores of 4.4, 4.2, 4.2, and 4.0, respectively). Energy efficiency in industry (cement, iron&steel, agro&food (e.g. sugar), and chemical sectors) was given the highest score by 23 out of 30 stakeholders, while electricity for industry was considered a very important energy service by 20 stakeholders. Electricity provision for the agriculture sector was considered of medium to high importance (average of 3.8), as well as municipal solid waste management (3.68) and heat for industry (average of 3.56).

About one-third of the Chilean stakeholders interviewed mentioned, when asked which services they consider of importance in addition to the energy services listed in Question 1, that energy efficiency or fuel switch technologies in the transport sector are important to very important in Chile. Some stakeholders just mentioned that they missed transport in the list, but did not think that it is an important energy service for Chile.

Other energy services added by stakeholders to the list of question 1 and considered important to very important by the stakeholders, are: energy efficiency in the production of minerals, which is, as mentioned above, an important economic sector in Chile; refrigeration in the agro-industry, desalination technologies, demand-side management at households and the service sector (schools and hospitals).

It was also analysed how the energy service needs and priorities were distributed across the groups of stakeholders. Among the people from academic institutions interviewed (five persons), all services listed in question 1 were on average considered imported to very important, with an average score of 4.3. Representatives of consulting organisations (6) were more selective when assessing the importance of different energy needs and priorities for Chile. In their view, energy efficiency in industry and electricity for households have the highest priority (important to very important), followed by heating for industry and municipal solid waste management (important). Electricity for agriculture and services, heating for households and services, and energy for cooling purposes was considered of medium importance.

Government representatives (8 interviewed) attached the highest priority to energy for cooling (3.8), and electricity for agriculture and households in rural areas (between medium importance and important). Not surprisingly, industry respondents (7) found energy efficiency in industry very important (4.9 average score), followed by electricity for industry and households, and heating for industry (important). Finally, the representatives of several organisations (NGOs and international organisations such as UNIDO; 4 interviewed) were of the opinion that electricity for industry and energy efficiency improvement in industry very important, followed by municipal solid waste management (between important and very important) and electricity for agriculture. Heating was given low importance scores (average 1.5) and the other services were considered by these interviewees as being of around medium importance.

Overall, the answers to question 1 from Chilean stakeholders show that, as said above, electricity for households and industry, energy efficiency in industry and municipal solid waste are important energy services for the country. These answers are in line with the growing concern in Chile about energy delivery through imports (e.g. disrupted natural gas from Argentina, see section 5.2.1) and the consequences this may have for security of electricity supply for households and industry. Heating and cooling generally receive lower scores from Chilean stakeholders. 

When comparing the scores across stakeholders, it can be seen that the interviewees from academic and research institutes consider more services important to very important than stakeholders from governments do; the latter group generally gave lower (around medium importance) scores to the energy services listed in the question. Of the other stakeholder groups, the consultants gave answers that were closest to the overall average scores found for Chile; industrial stakeholders gave high importance score for energy services related to industry’s energy use.

In question 2, stakeholders were asked which technologies they considered suitable for the energy services explored in question 1. The most suitable technology for Chile that came out of the interviews was energy saving lamps, such as CFL (average score of 4.65) followed by sustainable design of building technologies and passive cooling technologies (4.54 and 4.39, respectively). These three technologies, aiming at reducing energy demand, were mainly considered very suitable for the priority of increased security of electricity for households. Use of biomass (from forest residues and agriculture waste) for electricity, capture of landfill gas, wind power, methane combustion, mini/micro hydropower, and energy conservation technologies in the agro-food (e.g. sugar) cement, iron & steel, and chemical sectors, geothermal power, solar thermal, and biogas technologies were considered suitable (scores between 4 and 4.36). The wind power and biomass boiler technologies were even ranked as very important (5) by around half of the stakeholders. With the methane combustion from coal seams and oil it must be remarked that about one-third of the stakeholders indicated that they were too unfamiliar with the technology to be able to give it a rank, which created a bias in the high score since the stakeholders that were familiar with the technology also considered it important to very important. This pattern was largely found for the different stakeholder groups, with the difference that governmental stakeholders, academic stakeholders and consultants focussed more on technologies to increase electricity security of supply for households and industry when considering suitability, whereas industry stakeholders had a clearer preference for focussing on energy efficiency improvement technologies in industry. 

Low importance in terms of electricity production was given to coal-to-gas conversion, oil-steam improvement, coal-steam improvement, energy towers, and coalmine methane technologies, although the latter score was biased downwards since over one-third of the stakeholders were not familiar with the technology, whereas stakeholders who were familiar with it gave it a low score.

Finally, stakeholders considered sustainable development aspects of the technologies considered ‘important/suitable’ and ‘very important/very suitable’ in question 2. On average, stakeholders suggested that the preferred technologies would deliver large sustainable benefits, although they considered benefits in terms of economic and environmental aspects of slightly more importance than social benefits. 

5.3. China

5.3.1. Country context

On 30 August 2002, the Government of the People’s Republic of China (hereafter China) approved the Kyoto Protocol. China had already been a Party to the UNFCCC since 5 January 1993. In the development of the CDM, China has played a prominent role: in 1997, when the CDM was introduced in the Kyoto Protocol, the support of China and India for a compromise on a global project-based emissions trading scheme was decisive for the establishment of the CDM. Between 1997 and 2005, China placed much emphasis on the CDM’s technology transfer potential, which made the country generally hesitant to accept land use, land-use change and forestry projects under the CDM.

According to China’s Initial National Communication on Climate Change to the UNFCCC, population growth, increasing urbanisation, changing patterns of economic development and consumption, technological progress, and changes in forestry are the principle factors behind the future development of GHG emissions in China. It is stated that, on the one hand, GHG emissions will grow due to an increase in economic activity, but, on the other hand, the growth rate in GHG emissions could be reduced through technological development and the Government’s strive for sustainable development.

Tentative estimates suggest that China’s annual GHG emissions in 2004 amounted to about 6,1 Gton/CO2-eq. (CO2: 5 Mt). According to China’s National Climate Change Programme, from 1994 to 2004, the annual growth rate of GHG emissions was around 4% and the share of CO2 in total GHG emissions increased from 76% to 83%. Of the total annual GHG emissions approximately 3 Gt/CO2 originate from large point stationary emission sources. Figure 5‑3 shows the overall picture of large CO2 emission point sources (over 100 ktCO2 per year) in China. The Figure shows a strong eastward bias of stationary CO2-sources in China, where most of the relevant industrial processes are located: i.e. power plants, refineries, iron and steel manufacturing, hydrogen, ethylene, cement and ammonia production.

[image: image9.png]Ammonia
Gement
Etylene
Ettylens oxde|
Hydrogen

ron & steel

Power

Refineries

Large CO, Point Sources
(100+ ktCO,/yr):

+ 1561 Locations

* 2961 MtCO,/yr

» ~180 high purity sources (4%
of emissions)

N Ammonia
Refineries 4%

3%

Cement
19% Ethylene
1%

Hydrogen,
Ethylene
Oxide

rong 1%

Steel
Power 10%
63%





Figure 5‑3. Large point stationary emission sources in China, by source type (preliminary).

Source: Batelle, 2005.

The power sector has the largest share in CO2 emissions, which is mainly caused by the large dependency on domestic coal supply. One important trend in relation to coal consumption in China is that whereas in 1985 the share of power and heat in the country’s total coal consumption was 22%, by 2004 this share had increased to 55% (see Figure 5‑4). The dominance of coal-use in China (about two-thirds of primary energy consumption, see Figure 5‑5) causes nearly 75% of China’s CO2 emissions of which the power sector alone contributes over one third.

In terms of coal end use it can also be observed that the spread of coal use across economic sectors is broader than in for instance a country like the USA. Whereas US coal consumption is largely focussed on power generation (90%), in China only 55% of coal is used for production of electricity.
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Figure 5‑4. Coal use by transformation and end-use sectors in China, 1985-2004

Source: IEA, 2006.
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Figure 5‑5. Total primary energy supply in China, 1980-2005

Source: IEA, 2006.

Table 5‑4 shows some key social and population data for China.

	Table 5‑4. China’s population (1980-2005) and key social indicators

	
	1980
	1985
	1990
	1995
	2000
	2005

	Population by the end of the year (in ten-thousand persons)
	98705
	105851
	114333
	121121
	126743
	130756

	Urban(%)
	23.71
	26.21
	26.41
	29.04
	36.22
	42.99

	Rural(%)
	76.29
	73.79
	73.59
	70.96
	63.78
	57.01

	Natural growth rate(%)
	1.187
	1.426
	1.439
	1.055
	0.758
	0.589

	Residential electricity consumption
	132 kWh per person per year

	Persons below poverty line*
	30 million

	Persons without electricity
	23 million

	Persons per vehicle
	79

	*This level is defined as persons earning less than $0.20 per day (in exchange rate value).

Source: 2001 China Statistical Yearbook, 2005 China Statistical Yearbook


In China’s present 11th Five-Year Plan (2006-2010) resource conservation, and energy saving in particular, are indicated as important aspects of the country’s national policy. In the plan, there are only two quantitative development goals: China’s per capita GDP in 2010 must be twice as high as in 2000; and the energy volume consumed per unit of GDP should drop by 20%. Consequently, sustainable development and rational energy consumption have become important targets. In order to support these targets, the central government of China has decided that ten major energy-saving projects will be launched during the 11th Five-Year period: 

1. Upgrade coal-burning industrial boilers (kilns): In China 500, 000 medium-sized and small boilers are operational with an actual efficiency of around 65%. 90% of these are coal-based. Proposed measures are in the fields of using better quality coal, renovation of boilers, and improvement of management and operation of the boilers.

2. Co-generation: Through co-generation heat efficiency can be increased by 30% as compared to separated generation. A key focus in this respect is on centralised heat supply, which has been translated in the objective that by 2010, centralised heat supply should cover 40% of heat service delivery in urban areas (which was 27% in 2002).

3. Make use of exhaust heat and pressure: Through application of coke dry quenching techniques in iron and steel enterprises power can be generated from the pressure difference in blast furnaces. Residual heat recovery in coal burning in industrial applications can be used as an extra energy source. Finally, in this context, China aims at increasing the capture of coal-bed/coal-mine methane for energy use.

4. Save and replace petroleum: Specific steps proposed are to replace fuel oil (light oil) with clean coal, petroleum coke and natural gas in the industries of power, petroleum and petrochemical industry, metallurgy, construction material, chemistry and transportation. Also, measures to save petroleum use are planned, as well as an operation plan for cleaner energy use in transport.

5. Energy conservation in electrical motors: In the 11th five-year period, China plans to support highly efficient electrical motors and those applying rare earth permanent magnets; launch systematic optimisation and renovation of high-efficiency wind turbines, pumps and compressors, and promote the technologies of speed-adjustable of frequency conversion and automated system control.

6. Optimisation of the energy system: In major industries, energy systems are planned to be optimised by improving production processes, carrying out technical renovations and improving management. Target sectors are: metallurgical, petrochemical industry, and the chemical industry.

7. Energy conservation in buildings: The target is to reduce energy consumption by 50% in residential and government buildings, which will be done by: speeding up the reform in heat-supply systems, tightening efforts in promoting building energy efficiency technology and related products. Meanwhile, existent buildings will be renovated in the northern regions, as well as existing hotels throughout the country.

8. Efficient lighting: Lighting causes around 13% of the total power use in China. Some 70 to 80% of power can be saved by replacing ordinary incandescent lamp with high-efficiency energy-saving fluorescent lamp. Replacing traditional electromagnetic ballast with electronic ballast can save 20 to 30%. In traffic lights, 90% of power use can be saved by replacing candescent lamp with light emitting diode (LED).

9. Energy conservation in governmental departments: Governmental institutions have had a strong increase in energy consumption, which is planned to be reversed by reconstruction of buildings, including improvement of heating, air-conditioning and lighting systems, applying higher efficiency standards for newly constructed buildings.

10. Monitoring and technical service system: The country will improve the capability of the energy saving monitoring centres of provincial level or in major energy-consuming industries, through upgrading monitoring equipment, strengthening personnel training and popularising contractual energy management. It will also monitor and manage energy conversation by law.

A main overall concern expressed by the Government of China is energy security of supply, which could be enhanced by the above energy saving measures but also by increasing domestic energy production and diversifying international energy purchases. Domestic energy resources to be further used, according to the present Five-Year Plan are: coal, petroleum, natural gas, hydraulic power and renewable energy sources. A ESNAcarried out for China through an interview with a Chinese DNA representative confirms the above observations. It shows that, in terms of sustainable technology needs and priorities, China’s highest priority is in the field of energy efficiency in industry, followed by technologies for electricity production in industry and households. With respect to electricity production, clean coal technologies are considered important by the Chinese government. Finally, sustainable technologies for municipal solid waste management are part of China’s priorities.

5.3.2. CDM profile

In June 2004, China presented its Interim Measures for the Operation and Management of the CDM which includes the selection of the National Development and Reform Commission (NDRC) as the DNA. A second version of these measures was adopted on 12 October 2005. NDRC takes decisions on CDM projects proposed for implementation in China based on the recommendation by the National CDM Board. This Board is co-chaired by NDRC and the Ministry of Science and Technology, and is furthermore represented by the State Environmental Protection Agency, the China Meteorological Administration and the Ministries of Foreign Affairs, Finance, and Agriculture. The DNA requires 60 days at most for the process of approving a CDM project proposal.
According to the website of the Chinese DNA (http://www.ccchina.gov.cn), the priority areas for CDM projects in China are: energy efficiency improvement, development and utilisation of new and renewable energy, and methane recovery and utilisation. In 2005, the Government of China launched a new Renewable Energy Law, which imposes a national target to increase the use of renewable energy sources (hydroelectricity, wind power, solar energy, geothermal energy and marine energy) to 10% of the total energy mix by the year 2020. In 2003, the share of the renewables in China’s energy production was 3%.

Table 5‑5 shows the CDM projects for China as per October 2007. As already explained in Chapter 3, most CDM projects are in the field of hydropower followed by energy efficiency improvements by use of residual heat in industry (EE own generation), and wind power projects. In total, China has 859 projects in the pipeline. As explained in Chapter 3, should all projects currently in the pipeline perform as expected in the projects’ design documents, then 1.2 billion CERs can be expected by the year 2012. Assuming an average price of €10/CER (based on the market prices as per October 2007 of €17.5 per CER for spot market transactions and €6 for medium-risk forward CDM contracts), then Chinese partner could earn €12 billion from CDM projects, which is about €2 billion per year. However, the CERs represent in most cases only part of the total investment required for a project, so that in terms of investment capital transferred to China the €2 billion/year figure could be much higher. It must be noted though that in other cases, such as the HFC23 emission reduction projects, CER revenues are far higher than the actual investment costs. Moreover, the Chinese government requirement that 51% of projects’ equity (in joint ventures) must be possessed by Chinese partners in combination with the fact that technology for several Chinese CDM projects is produced domestically makes a precise foreign direct investment impact from CDM projects in China difficult to establish. For the purpose of comparison, in 2006, Chinese foreign direct investments amounted to €55 billion, which is about 25 times as big as the potential annual CER value of the Chinese CDM pipeline.

According to the German development bank KfW Bankengruppe and the German government agency for international economics (BFAI), China’s investment climate for the CDM is satisfactory with a favourable general investment climate, but with quite heavy governmental influence in Chinese economic sectors and in CDM project preparation and implementation, as well as frequent legal uncertainty and insufficient protection of property rights. It can also be noted that buyers of Chinese CERs are extremely divers, with carbon fund participation, private sector institutions, Japanese industrial groups, and European energy suppliers.

Finally, it must be noted that the 2% share of proceeds from the CER revenues (which is required to be paid to host countries as per Article 12.8 of the Kyoto Protocol) has to be paid to the Government of China. These shares of proceeds can be used to cover administrative costs of the CDM in a host country and can be used for investing in protection against adverse effects of climate change. In addition, China has a taxation schedule for the CERs with the tariffs depending on the type of project. Renewable energy, afforestation, and methane capture projects face a 2% tax for their CER earnings, whereas CER revenues from N2O emission reduction projects are taxed for 30% and HFC and PFC emission reduction projects for 65%. These tax revenues are placed into the China CDM Fund (supervision of Ministry of Finance) for CDM capacity building and loans for CDM projects in the country.

	Table 5‑5. CDM project pipeline for China, as per October 2007

	 
	Registered
	Requested review
	At validation
	Correction requested
	Registration requested
	 

	Biogas
	
	
	6
	
	1
	

	Biomass energy
	6
	1
	16
	
	1
	

	Cement
	
	
	1
	
	
	

	CMM
	5
	1
	31
	1
	1
	

	EE industry
	
	
	2
	
	
	

	EE own generation
	8
	2
	144
	
	3
	

	EE supply side
	
	
	2
	
	
	

	Fossil fuel switch
	
	2
	18
	
	2
	

	HFC23
	9
	
	1
	
	1
	

	Hydro
	37
	2
	354
	1
	7
	

	LGC
	7
	
	20
	2
	
	

	N20
	2
	1
	18
	
	
	

	Reforestation
	1
	
	1
	
	
	

	Solar
	
	
	2
	
	
	

	Wind
	50
	5
	83
	
	1
	

	Total 
	125
	14
	699
	4
	17
	859

	Source: UNEP Risø Centre, after Fenhann (2007)


5.3.3. Energy Needs Assessment

Since the regional variety in China is very large, an assessment of technology needs and priorities for the entire country using the participatory ESNA model developed for this study (see Chapter 4) is difficult and time consuming. In order to have a representative cross section and cross-region coverage for China, while keeping the interview workload manageable over such a large and diverse country, it was decided to select some stakeholders from central government and international organisations and then focus on two typical provinces with different economic profiles and different types of two regions (south and north). Yunnan in the Southwest (where the study partner Kunming University for Science and Technology is located) was an obvious choice for the less developed area (in 2005 its GDP was RMB yuan 347.2 billion or around €33 billion). However, the choice of a developed province was not straightforward. Initially, the Guang Dong province was considered, but it was decided that this was not a representative province since it has relatively little coal and a mild climate. Gansu was also considered because of its large wind and solar power potential, but eventually the Shandong province (Shandong = ‘East of mountains’) was chosen because it has a strong heat demand during the winter and cooling demand during the summer (see Figure 5‑6). In addition, it has abundant coal reserves and has had a relatively advanced economic development with a GDP in 2005 of RMB yuan 1.85 trillion (€175 billion). This selection also reflects the division between east and west China, with the western part being relatively less developed. It would have been useful to also focus on a transitional province between these two extremes, but this was not feasible within this study.
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Figure 5‑6. Location of Yunnan (capital: Kunming) and Shandong (capital: Jinan)

Source: Encyclopedia britannica 2001 Deluxe Edition CD

The climates in both provinces vary greatly with warmer winters and cool summers in Yunnan and exactly the opposite pattern in Shandong. Due to this, the Shandong province needs heating during the winter and cooling during the summers, whereas in Yunnan this is not needed (see Table 5‑6). Being a plateau area, Yunnan is located in a mountainous area and has a large potential for hydropower. Together with coal, hydropower is the main energy source in Yunnan. Due to its location in the north coastal plane area, Shandong has less potential for hydropower and relies for its energy sources on coal, oil and combustion power.

	Table 5‑6. The properties of the selected provinces for the ESNAinterviews

	Province 
	Economic situation
	Heating in winter
	AC in summer
	Coastal area
	Hydroelectric abundance
	Main energy source

	Yunnan 
	Relatively less advanced
	No
	No
	No
	Yes
	Hydropower, coal

	Shandong
	Advanced
	Yes
	Yes
	Yes
	No
	Coal, oil, combustion power


For the interviews, stakeholders were selected from both provinces and from the central government and international organisations with offices in China (see Table 5‑7). In total 22 stakeholders were interviewed for each of the two provinces as well as 12 from national and international organisations, so that the total number of people interviewed was 54. In addition, fifteen selected part-time graduate students at KUST with different backgrounds and who were from different parts of China were also interviewed and they form a subgroup within the analysis. The interviews took place from September 2006 to March 2007.

	Table 5‑7. Stakeholders interviewed for ESNAin China

	NATIONAL/INTERNATIONAL

Central government

o
Climate Change and the CDM

o
Energy policy

o
Technology transfer
o
Environment

o
Development

o
Finance

o
Trade and Industry


National Industry associations


International organisations such as UNDP, UN Habitat, and donors such as UK DFID, GTZ, etc, and NGOs such as WWF

	YUNNAN


provincial government departments

 Industries


 Industrial associations


NGOs

local government at the community level


community representatives


Banks
	SHANDONG


provincial government departments


Industries


 Industrial associations


6 NGOs


local government at the community level


6 community representatives


Banks

	COMMUNITY REPRESENTATIVES

· 15 selected part-time graduate students of KUST, and 2 community (street) administrative officials.


With respect to the energy service needs and priorities in both provinces (Question 1 of the questionnaire), the highest priority was given to improving electricity supply for industry. Both in Yunnan and Shandong, stakeholders considered this service as important to very important (average score of 4.7), followed by energy efficiency improvement in industry (average score 4.2) and municipal solid waste management. Improved electricity supply for households was given medium priority and within this category a higher priority was given in both provinces to electricity for urban communities, although electricity for rural communities received a higher score in Yunnan than in Shandong (3.5 vs 3.2), which is not a surprise given that Yunnan has more rural communities. Heat for industry was also valued differently in both provinces. In Yunnan, this service was considered to be of medium importance whereas in the more industrialised region of Shandong, it received the average score of 4 (important). An overview of scores in both provinces is given in Table 5‑8. It must be noted though that stakeholders considered all services listed in question 1 as of medium importance at least. Some stakeholders added some possible services under ‘other services’, but the scores given for these were low, so that these were considered to be of less importance than the ones already mentioned in the questionnaire.

	Table 5‑8. Energy technologies needs and priorities in Yunnan and Shandong (in descending order)

	Yunnan
	Shandong

	Energy Service
	Score
	Energy Service
	Score

	Electricity for industry
	4.7
	Electricity for industry
	4.7

	Energy efficiency in industry
	4.3
	Energy efficiency in industry
	4.3

	Municipal Solid Waste management
	4.2
	Municipal Solid Waste management
	4.2

	Heat for industry
	4.1
	Heat for industry
	4.0

	Electricity for service sectors
	3.5
	Electricity for agriculture
	3.6

	Electricity for households – urban
	3.4
	Electricity for households – urban 
	3.6

	Electricity for households – rural
	3.3
	Energy for cooling
	3.5

	Electricty for agriculture
	3.3
	Heat for households
	3.4

	Energy for cooling
	3.3
	Electricity for service sectors
	3.4

	Heat for service sectors
	3.2
	Electricity for households – rural
	3.0

	Heat for households
	3.1
	Heat for service sectors
	2.9


In the second question, stakeholders were asked to identify sustainable technologies which, in their view, would be appropriate and suitable for improving the energy services identified in Question 1 in both provinces. While question 1 did not reveal many large differences between stakeholders in Yunnan and Shandong – e.g. the top-4 priorities were exactly the same –, the ranking of technologies in question 2 showed more substantial differences between both provinces (although the differences in scores between the highly ranked technologies are small). In Yunnan, the highest scores (most suitable and appropriate technologies) were given to energy saving lamps, solar coolers, and clean-coal technologies for large-scale electricity production. In Shangdong, on average the highest score was given to clean-coal technologies, followed by large-scale hydropower through dams. Energy saving lamps came in third position. Finally, it was striking to see that stakeholders considered technologies mentioned in question 2 for applicability in municipal solid waste management as of medium suitability or lower, whereas the service itself had been considered important in question 1. A possible reason for this is that the technologies shown to stakeholders in question 2 for municipal solid waste management would not only capture the methane but also use it for electricity or heating purposes (through combustion or gasification of the waste itself or the methane captured). Apparently, these technologies are presently considered less suitable by stakeholders, although this could be partly explained by the limited familiarity of stakeholders with these technologies. Table 5‑9 compares the technology suitability according to stakeholders in Yunnan and Shandong.

	Table 5‑9. Suitability of technologies in Yunnan and Shandong (in descending order)

	Yunnan
	Shandong

	Technology
	Score
	Technology
	Score

	Energy saving lamps
	4.2
	Clean-coal for large-scale power supply
	4.4

	Solar coolers
	4.2
	Hydropower through dams
	3.9

	Clean-coal for large-scale power supply
	4.1
	Energy saving lamps
	3.8

	Cement industry energy conservation
	4.1
	Cement industry energy conservation
	3.8

	Hydropower through dams
	3.9
	Solar coolers
	3.6

	Supercritical power plants 
	3.8
	Iron & steel industry energy conservation
	3.4

	Iron & steel industry energy conservation
	3.8
	Wind power for large-scale power supply
	3.3

	Coal-to-gas for large-scale power supply
	3.8
	Solar cookers (for households)
	3.2

	Chemical industry energy conservation
	3.7
	Combustion of municipal solid waste
	3.1


When comparing the technology scores with the preferences for technology developments formulated by the Chinese Government (see for instance the above 11th Five-year Plan), then it can be concluded that there is consistency between both. Electricity security of supply for households and industry is a top priority according to stakeholders and mentioned as such in government strategies for the medium term. Also, the interest in wind and hydropower technologies are in accordance with the government’s aim to increase the share of renewable energy-based power production in the Chinese energy mix. Efficiency improvement in industry has also been ranked highly by both the stakeholders and the government.

With respect to sustainable development contributions of technologies in China (Question 3 of the questionnaire), the following observations could be made. For both provinces, sustainable development has been assessed in terms of economic, environmental and social aspects for the technologies considered most appropriate and suitable in Question 2. For Yunnan, stakeholders expect very large economic benefits from energy saving lamps as well as large environmental and social benefits. Important economic aspects recognised by stakeholders is that energy demand can be reduced when using energy saving lamps, that energy bills can become lower, and that energy distribution systems become more stable when less energy is needed for lighting. Improved efficiency was recognised by stakeholders as an important contribution to environmental protection and to increase the comfort of lighting. However, it was noted that for these benefits to be realised, the lamps must be of a high quality so that they can indeed last as long as needed to reap the benefits of efficient lamps, and that the lamps give an almost immediate full light instead of a weak light first, which then extents to full light after a while. For solar coolers, economic and environmental benefits were considered as very large (5), whereas social benefits were expected to be medium.

Yunnan stakeholders found very high economic and environmental development benefits for clean-coal technologies applied in large-scale power supply, whereas social aspects are considered important benefits. In the cement industry, energy efficiency improvement technologies are mainly considered important from an environmental point of view, whereas economic and social aspects are though to be less important. The relatively low importance attached to economic benefits in the cement industry could be considered a surprise since the energy efficiency gains would reduce operational costs of the plants. Of the renewable energy technologies, hydropower has the highest scores with economic and environmental sustainable development aspects considered very important; social aspects for this technology have acquired a lower score, but are still considered important for supporting sustainable development.

Table 5‑10 and Table 5‑11 shows the sustainable development scores for the priority technologies in Yunnan and Shandong, respectively (derived from Question 2 above). In general, it can be concluded that stakeholders in Yunnan expect most sustainable development to come from economic and environmental aspects, whereas social aspects (e.g. poverty alleviation, health care, education, empowerment) are thought to be less important for the technologies analysed.

	Table 5‑10. Sustainable development contributions of technologies, Yunnan stakeholders

	
	Economic aspects
	Environmental aspects
	Social aspects

	Energy saving lamps
	4.9
	4.1
	3.9

	Solar coolers
	5.0
	5,0
	2.3

	Clean-coal for large-scale power supply
	5.0
	5.0
	4.0

	Cement industry energy conservation
	3.6
	4.4
	3.2

	Hydropower through dams
	5.0
	4.3
	4.0

	Supercritical power plants 
	4.0
	4.3
	3.6

	Iron & steel industry energy conservation
	4.0
	4.5
	3.6

	Coal-to-gas for large-scale power supply
	4.0
	4.2
	3.0

	Chemical industry energy conservation
	3.8
	4.5
	4.2


	Table 5‑11. Sustainable development contributions of technologies, Shandong stakeholders

	
	Economic aspects
	Environmental aspects
	Social aspects

	Clean-coal for large-scale power supply
	4.3
	4.3
	3.5

	Hydropower through dams
	4.8
	4.8
	3.8

	Energy saving lamps
	4.6
	4.9
	4.6

	Cement industry energy conservation
	4.4
	4.6
	3.9

	Solar coolers
	4.8
	4.6
	4.0

	Iron&steel industry energy conservation
	4.4
	4.8
	3.6

	Wind power for large-scale power supply
	4.3
	4.3
	3.5

	Solar cookers (for households)
	4.8
	4.8
	3.8

	Combustion of municipal solid waste
	?
	?
	?


Also in Shandong it could be observed that stakeholders generally found economic and environmental sustainability aspects more important than social aspects. Energy saving lamps was assessed best in terms of sustainable development contribution with high scores for all three types of aspects. While the first two categories of sustainable development aspects acquired scores of between 4 and 5 (important to very important), social aspects were scored between medium importance to important. Generally, though, the priority technologies received higher scores from stakeholders in Shandong than they did in Yunnan. One explanation for this difference could be differences in familiarity with and knowledge of sustainable development benefits between the groups of stakeholders.

5.4. Israel

5.4.1. Country context

Israel has a technologically advanced market economy with substantial government participation. It depends on imports of, among others, fossil fuels (crude oil, natural gas, and coal), grains, beef, and raw material. Despite its limited natural resources, Israel has intensively developed its agricultural and industrial sectors over the past 20 years so that it has become largely self-sufficient in agricultural products and has extensive facilities for oil refining, diamond polishing, and semiconductor fabrication. Israel receives large amounts of venture capture from other countries and has the highest ratio of venture capital per unit of GDP in the world.

Although the Government of Israel in principle favours privatisation of state-owned companies, the energy sector has remained largely nationalised and state-regulated, ostensibly for national security reasons. Israel is a world leader in solar technologies and relies heavily on solar energy for water heating. Until recently, when a significant offshore natural gas field was discovered, Israel had essentially no commercial fossil fuel resources of its own, and needed to import almost all (97%) of its energy. Therefore, the country has attempted to diversify its energy supply sources and to utilise renewable energy sources such as solar and wind energy.

Traditionally, Israel has relied on long-term oil purchase contracts with Mexico, Norway, and the UK and on coal contracts with Australia, South Africa, and Colombia. The country itself hardly produces oil, although it is expected that Israel has some oil reserves (5 billion barrels) underneath its gas reserves and possibly through its geological connection with the oil-rich Palaeozoic petroleum field stretching from Saudi Arabia through Iraq to Syria (possible Israeli reserve: 3.8 million barrels). Israel also hopes to increase the role of natural gas in its energy mix in coming years, in particular for electricity generation. This gas could be imported from Egypt’s Nile Delta and offshore regions, but recently an offshore gas field on Israel’s own territory has been discovered with a proven reserve of almost 42 billion m3.

Israel meets approximately 30% of its energy demand requirements by burning coal (primarily for electric power generation), of which it imports 93%: in 2001, about 47% of these imports came from South Africa, with the rest coming from Colombia (21%), Australia (16%), and Indonesia (16%). In order to further diversify the import portfolio, Israel has also begun importing coal, or is planning to do so, from the USA, China, and Poland.

In 2001, the total energy requirement was 19.435 million tonnes of oil equivalent (MToe), of which 60.9% was supplied by oil, 36.2% by coal and the remaining part by renewables (mainly solar water heating). In 2004, 67.1% of the electricity produced by the IEC (Israel’s Electricity Corporation) was generated by coal and fuel oil, 18.4% by natural gas turbines, and 14.5% by combined cycle plants. However, these percentages are changing in the direction of a larger share for natural gas and a smaller share for oil and diesel-fired generators. IEC plans to spend about 1 billion € over the next ten years to help reduce emissions from its power plants. New coal plants are to be equipped with flue gas desulphurisation and combustion systems, and most of IEC’s existing gas turbines have been retrofitted with low nitrogen combustion systems. Most of the coal ash waste produced by IEC’s three coal-fired power plants is sold to the cement industry.
Israel is a world leader in solar technology development and relies heavily on solar energy for water heating, which is required for most domestic users in the building standards. The present share of renewable energy in primary energy is approximately 3.1%. 

As part of an effort to increase privatisation of the country’s power sector, Israel’s Ministry of Energy has directed IEC to purchase at least 900 MW of power from independent power producers by the year 2005 (of which possibly 150 MW are expected to come from solar and wind facilities, with the rest mainly natural gas-fuelled). 

Israel is a non-Annex I country under the UNFCCC, which it ratified on 4 June 1996, and a Party to the Kyoto Protocol, which it ratified on 15 March 2004. The Ministry of the Environment was established by government decision on 25 December 1988 and is responsible for the national co-ordination of all environmental issues, including Climate Change. The Ministry of National Infrastructures supervises the energy sector, by the means of the ‘Fuel Authority’ for the oil sector and the ‘Electricity Authority’ for the electricity sector; the development of gas projects depends on the ‘Natural Gas Projects Management’.

5.4.2. CDM profile

Israel's Designated National Authority for the CDM (DNA) was established in 2004 within the Ministry of Environment, with representatives of several governmental and public bodies: the Ministry of the Environment, Ministry of Transportation, Ministry of Industry and Trade, Ministry of National Infrastructures, Ministry of Finance, Ministry of Agriculture, the Manufacturers Association of Israel, IEC, and the environmental NGO Zalul. . The DNA has established procedures for the assessment of CDM project proposals and their alignment with national sustainable development criteria. It also serves as ‘service platform’ to assist project developers during the CDM project cycle.

The main function of the DNA is to determine whether a proposed CDM project complies with sustainable development criteria. For this purpose, the Israeli DNA has formulated sustainable development indicators, which will be used in the assessment process of the Project Design Document:

· Economic and technological impacts: development and transfer of technology, infrastructure, utilization of resources,

· Social sustainability impacts: improvement of employment, living standards, human and institutional capacity such as education and welfare services, and

· Local, regional and global environmental impacts: improvement of air quality by reduction of emissions of pollutants (such as radiation), and biodiversity increase.

Possible CDM project opportunities in Israel can be found in a wide array of categories:

· Energy: Use of renewable energy sources such as solar energy, geothermal energy, wind turbines, hydroelectric stations, utilisation of waste heat, biomass, etc. 

· Transportation: Establishment of a mass transit system, switch to clean vehicles fuelled by cleaner fuels. 

· Waste: Collection of methane gas from landfills and wastewater treatment plants, generation of energy from waste, treatment of livestock waste, etc. 

· Industrial and public buildings: Installation of energy saving lighting, installation of solar collectors, etc. 

· Industry: Increasing production efficiency and saving on fossil fuel combustion, transfer to dry production processes in the cement industry, etc. 

· Land-use changes: primarily reforestation and afforestation projects.

Although these project categories offer a considerable CDM potential, two areas with a particularly large potential are highlighted below (information provided by ENTTRANS partner ICTAF):

· Waste management: Israel has made major strides in its waste management over the past decade by closing 77 large waste dumps and replacing them with state-of-the-art central landfills with systems for leachate collection and treatment, leakage prevention and collection of gas emissions. However, the methane captured from the waste decomposition is hardly used anywhere in Israel for heat and electricity generation. However, some 90% of the country’s waste is still landfilled in a less controlled way; only a few of the sites extract and utilise methane. Consequently, this sector is a strong contributor to Israel’s GHG emissions, also due to the high global warming potential of methane (21 times that of CO2).

· Energy: The rate of growth of electricity consumption in Israel is among the highest in the world, reaching some 6% per annum in the last decade. Based on a ‘business as usual’ scenario, the IEC anticipates the production of 74 GWh in 2020, which would imply a CO2 emissions level of nearly 60 MtCO2 per year. Emissions from this sector may be reduced by two means: changes and improvements in the electricity production system and use of renewable energy.
Within the above overview of possible CDM categories, the following areas/market niches where renewable and new energy efficient services could be successfully launched, possibly through the CDM, can be identified:

· Large public buildings (such as universities),

· Isolated areas such as unrecognised Bedouin villages,

· Energy conservation in arid areas,

· Solar collectors for water heating for residences, hotels, and medical centres, and 
· Solar collectors for water heating at high temperature for industrial use.
Up to October 2007, 21 CDM projects in Israel have entered the pipeline of projects that are either under validation, or have been registered, or are in a process of registration (see Table 5‑12). All these projects have in the meantime been approval as eligible CDM projects by the Israeli DNA. Fourteen of these projects are at the stage of validating the project design document including the calculations of the expected GHG emission reductions. The other seven projects have been registered by the CDM EB as official CDM projects. In total, should these projects perform as planned in their design documents, it is expected that they will generate 10.6 million CERs by the year 2012, which can then be transferred to industrialised countries with quantified commitments. Moreover, most of the projects have a lifetime that goes beyond the year 2012 (the end of the Kyoto Protocol commitment period) and will continue generating emission reductions and thus CERs. Again assuming full performance, the projects will deliver 31.7 million CERs by 2030. However, as noted in Chapter 3, in actual practice CDM projects hardly perform according to plan with some project performing below and others even above expectations. In general, it is expected that projects deliver around 75% of planned CERs (see Chapter 3), which would imply for the current Israeli projects between 7 and 8 million CERs by 2012 and around 25 million credits by 2030 (Fenhann, 2007).

It is also interesting to note that the fossil-fuel switch projects mentioned in Table 5‑12 are all in the field of switching from oil or coal to natural gas (in a textile plant, a paper mill, and two new gas-fired stations/plants). 

	Table 5‑12. CDM project pipeline for Israel, as per October 2007

	
	Registered
	Requested review
	At validation
	Correction requested
	Registration requested
	

	Agriculture
	
	
	1
	
	
	

	Biogas
	
	
	2
	
	
	

	Biomass energy
	1
	
	1
	
	
	

	EE industry
	1
	
	
	
	
	

	Fossil fuel switch
	
	
	4
	
	
	

	LGC
	2
	
	4
	
	
	

	N20
	2
	
	2
	
	
	

	Wind
	1
	
	
	
	
	

	Total 
	7
	0
	14
	0
	0
	21

	Source: UNEP Risø Centre, after Fenhann (2007)


5.4.3. Energy Needs Assessment

For the first part of the ESNA in Israel (assessment of priorities and needs, and suitability of technologies), key stakeholders in the energy and financial sectors were selected. Among them were investors, renewable energy company representatives, planners, energy service company representatives, and decision makers at the local and national level. Only representatives of domestic companies and organisations were invited to participate and they had to work for companies and organisations which had been involved in the Israeli energy market for at least two years. Eventually, 45 stakeholders from the following categories collaborated with the research team:

1. Government: DNA committee members, Government Delegates, Relevant Ministry Departments, NGOs representatives – these stakeholders are active in the field of CDM policy making in Israel and represent official and public units inside and outside the national government involved in assessing CDM issues; 

2. Major Industry & Business Associations: Commercial sector, Industrial sector, Chamber of Commerce, Industrial Chamber – these public organisations represent key economic sectors such as industry, transport and the construction and are responsible for most of the national energy consumption;

3. Enterprises, Technical Agencies and Other Organizations: Energy Agencies, ESCOs, Utilities – these stakeholders represent the private sector and the potential entrepreneurs for CDM projects;

4. Representations of major IFIs and donors: IFIs, EIB, World Bank – this group includes potential donors for financing and investment in CDM projects.

ENTTRANS partner ICTAF organised a stakeholder-brainstorming workshop in January 2007 in order to identify promising clean energy technologies processes in Israel and to assess the potential for their implementation through the CDM. Stakeholders present at this workshop were interviewed in the margin of the meeting, whereas others were interviewed bilaterally afterwards (either through bilateral meetings or by telephone).

With respect to Question 1 on the energy service needs and priorities in Israel, there was a common understanding among the stakeholders interviewed that energy is essential for day-to-day life. Therefore, electricity for households was considered very important (‘5’), since consumption of electricity by households is one of the main drivers for the annual increase in energy consumption in Israel. Despite that, some stakeholders assumed that this trend would be more moderate since most of the residential buildings in Israel already use air conditioning systems, so that the electricity demand will become more stable. In general, the interviews did not show a clear distinction between rural and urban communities.

The interviewees also gave a very high importance to the service of electricity for service sectors (‘5’), which was mainly based on the argument that recent national economic developments have shown a shift from agriculture and industry towards commercial and health service activities. There was a consensus among stakeholders interviewed that the need of electricity in this sector is high and will remain high in the short to medium term, while there have been no incentives to cut electricity usage in these sectors.

Energy efficiency in industry was also given a score of ‘5’ (very important energy service for Israel) as improvement of energy consumption systems for more efficient energy use was considered critical for the industrial sector, both from an economic and environmental point of view. Most of the interviewees emphasised the importance of investing in provision of efficient energy technologies as the preferred solution to reduce energy costs and CO2 emissions. Since the steps taken by the government and the private sector have thus far not been sufficient, additional measures in this direction are needed.

Electricity for industry received a score of 4.5, which was explained by stakeholders because of the high annual rate of industrial growth and consequently the growing need for electricity. This growth is largely accompanied by an increased use of automatic machines such as robots, in particular in high-tech industries. Many of the high-tech industries consume mainly electricity for the customer systems and for air conditioning and heating so that their energy needs profile is comparable to that of service sectors. According to some stakeholders, co-generation systems in industry would have good potential in Israeli industrial sectors. 

The opinions on heat for industry differed in the sense that in some industries heat is much needed, whereas in other industries the need for heat is very low. Despite the trend of moving from traditional industries to high-tech and services, there is an essential need for efficient heat technologies in the heavy industries. Some stakeholder mentioned the potential for co-generation systems in industrial sectors, which would combine the need for heat with the need for electricity in industrial sectors. Nonetheless, this service was considered important by Israeli stakeholders (‘4’).

Energy service needs that were considered by stakeholder as either of medium importance, or important (‘3.5’ on average) were:

· Electricity for agriculture: On the one hand, the agriculture sector in Israel has been reduced annually, and plays a minor role today in the Israeli economy. On the other hand, the remaining agricultural branches use more electronic and other sophisticated equipment than before (for example, use of lightning and temperature control systems), so the consumption of electricity per capita is higher. Therefore, the interviewed stakeholders tended to give this energy technology need a medium ranking.

· Energy for cooling purposes (e.g. medicines): Energy for cooling is needed mainly for space acclimatisation. Energy for other cooling purposes such as storage of food or medicines is also essential, but its overall impact on the use of energy technologies is minor.

· Municipal solid waste management: There was disagreement among the interviewees regarding the need for energy technologies for solid waste management. While some interviewees emphasised that Israel has developed advanced relevant technologies for this service, and that the country could largely improve waste management, others were more sceptical because of the limited sources of waste in a small country like Israel.

Finally, heat for households and for the service sectors was considered unimportant (‘2’) by stakeholder as these services are generally well covered in Israel through application of air-conditioning systems and radiators.

In Question 2, stakeholders assessed the suitability of clean energy technologies for fulfilling the services addressed in Question 1. Three categories of technologies were found very suitable with a score of ‘5’: solar based technologies, energy efficiency improvement in residential dwellings, and coal-to-gas fuel switch technologies:

· Solar: solar photovoltaic (PV) and solar thermal for water heating were particularly mentioned, in particular due to the high potential for solar-based technologies in Israel. It was nonetheless mentioned that suitability of PV technologies might be somewhat threatened by the rather high costs associated with this technology. Solar thermal for water heating is already applied in Israel (see Section 5.4.1) and has thus been relatively well proven.

· Efficiency improvement in buildings: sustainable building design, improved air conditioning and energy-saving lamps were considered very suitable technologies for Israel (‘5’), in particular with the objective to reduce energy demand in households, which was considered a very import priority in Question 1 (not the improvement of electricity delivery, but the reduction of electricity demand for the same services was meant in Question 1). Some stakeholders explained that sustainable building design would fit well in the new Israeli building standards which encourage energy use reduction in buildings. A similar reasoning was given by stakeholders for passive cooling technologies and solar cooling technologies (rated around ‘4.5’ in terms of suitability within the Israeli context). Both technologies contribute to energy efficiency and have already been applied in construction of buildings in Israel. Although climate control in buildings (e.g. through cooling or air-conditioning) was not considered a energy service for which measures were recommended in Question 1, air-conditioning is one of the main sources of energy use and stakeholders recommend that more efficient systems would increase energy efficiency in households and thus reduce the pressure on electricity demand by households and institutions. The main support of air-conditioning improvement came from interviewees of ESCO companies. Finally, while lightning is regarded as one of the main energy areas that needs to be more efficient, there was a consensus about the potential of energy-saving lamps in Israel. Some of the interviewees remarked that the main obstacle for implementation of this technology is the high price of the lamps.
· Coal to gas: There was a consensus among the interviewees that the current process of switching from coal to gas in energy production in Israel will continue according to the energy plan of the government and IEC (see Section 5.4.1). Coal to gas technologies therefore suit well in this strategy.

Wind energy was ranked ‘4.6’ in terms of suitability, although thus far only a small amount of wind energy capacity has been installed in Israel in specific high areas. Most of the interviewees were convinced that if Israel were able to overcome some technological and political obstacles (see Chapter 6), wind power can be a more important source of clean energy in Israel.

A similar suitability rank was given to methane combustion technologies (‘4.5’), although municipal solid waste management as a service was ranked relatively low (‘3.5’). Stakeholders acknowledged the high potential of this technology in terms of ecological and economic gains, in particular under the CDM, as it would also contribute to additional low-carbon energy production.

Solar lanterns were considered a suitable (‘4’) technology particularly for remote areas in the country that are not connected to the grid, but also for remote bus stations, agricultural infrastructures and selected motorways. Most of the survey interviewees were aware that the use of solar lanterns increases every year in Israel, mainly in arid areas in the south of the country, but they also mentioned that the impact of the technology is very much limited to specific areas and applications and that the impact on overall energy saving in Israel is modest.

Medium suitability (‘3’) was considered for clean coal technologies, coal steam improvement, hydropower through dams, solar towers, and biogas for electricity generation. Regarding clean coal technologies, the most significant characteristic of the answers was the lack of knowledge of the technologies and their potential implementation in Israel. In fact, even those experts who were familiar with clean-coal technologies agreed that the implementation potential is not high. The main use of these technologies is by the national electricity company IEC in support of its aim to reduce emissions of pollutants from its coal power plants. Although IEC considers clean coal technologies as one of the most promising energy technology types, the overall potential has thus far been expected as rather small. Regarding coal steam improvement most of the interviewees agreed that this technology fulfils mainly the needs of countries in which electricity generation is based on coal. In Israel, the technology could be applied in some of the coal fired plants, as well as in some textile industries. 

Since there are almost no rivers with a topographic potential for production of hydro energy except for the north part of the Jordan River, the suitability of hydropower technologies is not high in Israel. However, this situation might change if a World Bank programme to explore construction of a canal between the Red Sea and the Dead Sea along the border between Israel and Jordan, will deliver favourable results. Implementation of that project would include the building of some hydropower installations.

The solar tower technology has been developed in Israel and theoretically has a large potential in the country. However, the technology has not yet been implemented in the country, except in a model at the Weizmann Institute for Science (information provided by ENTTRANS partner ICTAF). Recently, there has been an initiative for implementing the technology in Spain. Against this backdrop, stakeholders had a mixed attitude towards this technology: possibly a large potential, but there were doubts about its practical applicability.

On biogas for electricity generation technology, stakeholders mentioned a very high potential for this technology in solid waste and sewage systems, with the advantage mainly in environmental, rather than economic terms. This technology is considered more appropriate for the rural rather than the urban society of Israel.

Low suitability scores were given to geothermal energy (2.5), combined heat and power production (1.5), and geothermal heat pumps (1). The potential of geothermal energy production is a bit ambiguous. While the Israeli company Ormat is one of the world leaders in geothermal technology production, geothermal energy production in Israel is very limited. Some of the interviewees clearly expressed that this technology is not at all relevant for Israel; others were convinced that geothermal energy application could be possible if local physical conditions could be better dealt with. Regarding geothermal heat pumps, there was no significant belief in its applicability in Israel. Combined heat and power production or co-generation has been supported by the Government of Israel with two resolutions, which aimed at stimulating electricity production by private producers in general (in 1999), and through co-generation in particular (in 2002). However, the familiarity with the technologies among most interviewees was low and therefore the average suitability was ranked relatively low.
Above, in Section 5.4.1, it was explained that Israel has a rapidly growing energy need, which are mainly in the field of electricity security of supply for industrial and household sectors, including for heating and cooling purposes. Solar thermal systems are needed for water heating, LPG is needed for cooking needs and finally coal and natural gas are needed for electricity generation. In addition, there is a need for petrol for transportation. All other energy needs detailed in the stakeholder questionnaire are related to needs in rural (agricultural) communities.

The suitability and appropriateness of sustainable energy technologies in Israel is generally not limited by the level of knowledge and R&D activities in the areas of clean energy technologies in the country. Instead, the opportunities for implementation of most technologies are limited since they are not always suitable for the local geographic, climate, and socio-economic circumstances in Israel. 

One interesting outcome of the survey is the lack of knowledge among most of the interviewees (60%) regarding the less well-known energy technologies. In general, the representatives of R&D organisations and the government experts were familiar with almost all technologies while NGOs and commercial organisation/consultancy representatives were not and mainly focused on their ‘own’ specific technology, e.g., solar PV, bio-diesel or fuel cells. This aspect will be paid attention to in the market mapping exercise for Israel in Chapter 6, where improvement could be found by arranging awareness raising activities.

5.5. Kenya

5.5.1. Country context

Kenya lies in Eastern Africa bordering the Indian Ocean (see Figure 5‑7). It became independent from the UK on 12 December 1963. Kenya’s landscape varies from a low coastal plain to plateaus with altitudes of over 3 km in inland regions. The country has a region of fertile grasslands in the southwest region, and several forest areas (3% of the country is covered by forest) and mountains in the other regions. The southwest of Kenya is considered one of the most successful agricultural production regions in Africa (Library of Congress, 2007). Kenya’s climate varies from tropical along the coast to arid in the interior, especially in the north and northeast. A main problem with the climate is that rainfall patterns cause some parts of the country to become very dry during dry seasons. Only the southwest region and the coastal area receive more or less reliable rainfall. Kenya has a rich agricultural land and a unique physiography and wildlife, which is attractive for tourists (Library of Congress, 2007). However, Kenya has not many mineral resources.

The environment in Kenya is generally threatened by problems such as deforestation (the country’s forest coverage was reduced by half during the last three decades), soil erosion, desertification, water shortage and degraded water quality, poaching, and domestic and industrial pollution (Library of Congress, 2007). In particular, the availability of water is expected to become a problem in the future since water resources have been polluted by agricultural chemicals and urban and industrial wastes. Because of deforestation, erosion of land takes place, as well as silting of dams and flooding.

Although the economy of Kenya has recently been growing favourably (2.3% in 2004 and 6% in 2005-6), it is among the worst performing economies in Africa and particularly dependent on the production of the agricultural sector and performance of the tourist sector. It is therefore dependent on such factors as the weather and fluctuations in world prices for agricultural products. Agriculture is an important economic sector in Kenya, which employs 75% of the country’s population. However, the service sector (largely built around tourism) produces 63% of Kenya’s Gross Domestic Product (GDP). Due to rapid population growth, unemployment and poverty have increased. By 2000 57% of the people lived below poverty lines, with 23% living on less than USD 1 per day (Library of Congress, 2007). Another problem for the functioning of Kenya’s economy is corruption. According to Transparency International, Kenya ranks among the six most corrupt countries in the world.
 Recent economic performance improvement has been supported by a strong performance in tourism, an increase in telecommunication and good results in, among others, the tea sector.

Kenya has a modest industrial sector (responsible for 14% of gross domestic product), which is still larger than in the neighbouring countries in East Africa. Important blockages for industrial sector growth are the limited supply of hydroelectric power, high energy costs, insufficient transport structure, corruption and the relatively low prices of imported products which put pressure on the prices of domestically produced commodities. Nairobi, Mombasa and Kisumu are large urban centres where most of the industrial activities take place. The main activities within the industrial sectors are grain milling, beer production, sugarcane crushing, and the fabrication of consumer goods (Library of Congress, 2007).

[image: image13.jpg]sUDAN

ETHIOPIA

foansanit

50, TURKANA
NATPARK.
owam
Losal

VGANDA QAT: ResExve

MARALAL GANE
. FLGON NG

B m& 0 s
s ee by

asumve  NanuRtRue M KLAA NATIONAL RESEAVE

R [P ori S
o, Qi
SKERICHO LD eNAVASIA

anawae
oy SR
SO

@ NAIROBI

N
Toavo ST

soMALIA

FROM THE CENTRE OF MOMBASA TO

RATIONAL KA ) sALINDES /3, 0 © € 5 4
ot P o AR e
(e e ATIONAL PARK
-~ I, I3 1 OMBASA NATIONAL
g MARINE RESEAVE.
iounssa,
Wi seacit

KISITE MPUNGUTI
MARINE PARK





Figure 5‑7. Map of Kenya 

Source: http://www.hmnet.com/africa/kenya/ke_tourist/kenyatmap.html

Most of Kenya’s electricity supply comes from hydroelectric stations at dams along the upper Tana River, as well as the Turkwel Gorge Dam in the west. Other electricity supply sources are geothermal energy production (Kenya is located in a volcanic region, where water temperatures in aquifers in the earth crust are very high and suitable for electricity production through steam) and imported electricity from Uganda. The main electricity production company is the state-owned Kenya Electricity Generating Company (KenGen) while the Kenya Power and Lighting Company (KPLC) handles electricity transmission and distribution. A key problem with electricity supply in Kenya is the periodic outages due to drought and consequently less hydropower. Since Kenya does not have oil reserves (only recently coal was discovered, see Section 5.5.3), all required petroleum must be imported, which is about 20-25% of the value of Kenya’s imports (Library of Congress, 2007). In Mombasa, a petroleum refinery is operational which supplies 60% of local petroleum products.

5.5.2. CDM profile

Up until the organisation of the second Conference of the Parties serving as the Meeting of Kyoto Protocol Parties in Nairobi in November 2006, Kenya was hardly active in the area of the CDM, despite the country’s involvement in several capacity building efforts funded by UNIDO, Pembina Institute, CDM-SUSAC, UK Department for International Development (Wücke and Michaelowa, 2007). Kenya has been a Party to the UNFCCC since November 1994 and it ratified the Kyoto Protocol in February 2005. In June 2006, the Government of Kenya established it designated national authority for the CDM under the National Environment Management Authority (NEMA).

In order to be able to approve CDM projects proposed for implementation in Kenya, NEMA has established a set of indicators for projects’ contribution to sustainable development. These indicators have been derived from a domestic assessment of Kenya’s sustainability priorities.
 Three categories of indicators have been defined: social development, environmental development and economic development.

With respect to contribution to social development in Kenya, projects are assessed on their effect on:

· Poverty alleviation: contribution to reduction of unemployment, creation of new activities and impact on local community.
· Gender Equity: employment for women and equitable distribution of wealth.

Environmental development indicators defined by the DNA are:
· Protection of the global environment: GHG emissions reduction.

· Protection of the local environment: improvement in quality of air, water, soil, etc.

· Efficient resource utilisation, including an assessment of impact on intra-generational equity.

Finally, economic development indicators for CDM projects in Kenya are:

· Macro-economic level: contribution to reducing foreign expenditures, contribution to national debt reduction, and facilitating positive long-term effects.

· Micro-economic level: cost-effectiveness of project investment.

· Energy-related indicators: contribution to energy source diversification, impact on energy security of supply, contribution to energy efficiency/saving.
· Technology transfer: state of the art technology transfer, effective transferability of technology. 

According to the DNA, the backdrop for CDM projects in Kenya is that GHG emissions in the country, as well as in the region, are low and that the CDM would mainly contribute to avoiding GHG emissions in the future rather than reducing present emissions. The DNA recognises food security and secure energy supply are the two major problems in the country and important causes of environmental degradation and social concern (extreme poverty, extensive farming, increasing demographic pressure, resources overuse, water management difficulties are common problems in many areas) and expects the CDM to contribute to solving these problems.

Table 5‑13 shows the CDM pipeline for Kenya as per October 2007. The biomass energy project is based on using bagasse as a fuel source for a 35 MW co-generation plant. The hydropower project uses run-of-river technology and the geothermal power project is an extension of the existing Olkaria geothermal plant. The three projects are expected to generate 2.7 million CERs by the year 2012, which have been purchased by among others the World Bank Community Development Carbon Fund, the World Bank Biocarbon Fund (Wücke and Michaelowa, 2007), and Japan Carbon Finance (Fenhann, 2007). A striking aspect noted by Wücke and Michaelowa (2007) is that due to the limited CDM activities in the country, no specialised CDM consultancy has been established yet.

	Table 5‑13. CDM project pipeline for Kenya, as per October 2007

	
	Registered
	Requested review
	At validation
	Correction requested
	Registration requested
	

	Biomass energy
	
	
	1
	
	
	

	Hydro
	
	
	1
	
	
	

	Geothermal
	
	
	1
	
	
	

	Total 
	
	
	3
	
	
	3

	Source: UNEP Risø Centre, after Fenhann (2007)


5.5.3. Energy needs assessment

During September 2006 – March 2007, stakeholders in Kenya were consulted to explore what areas were considered to be the priority areas to address in terms of energy needs within their own country context and to try to assess which technologies they considered were most suitable to meet those needs. In addition, some indication of the perception of the sustainability benefits to be delivered by the selected technologies was assessed. Around 35 stakeholders were selected for bilateral interviews from different levels within a country, such as the international, national, regional, and local level (for a list, see the report on Kenya’s ESNA annexed to this report). At this point it is worth noting that Kenya has only recently discovered coal reserves in the north of the country. This was not generally known by the respondents and only a few were interested in any of the coal or other fossil fuel technologies listed.

The results from averaging the scores or from the value formulae are the same and give a score for the preference of the respondents for the priority sectors as shown in Figure 5‑8. The priority range of interest in the graph is from 3 (medium relevancy), 4 (high relevancy) to 5 (very high relevancy). The graph is in ascending order and it is clear that the range of scores is actually quite narrow with all the energy needs identified being more than medium relevancy.
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Figure 5‑8. Priority area for energy services in Kenya

It shows that 8 out of 11 categories were averaging above 4 in value with Energy Efficiency for Industry the key priority. This was also the sector where there was most agreement in the scores given. Energy for cooling was perceived to relate to mainly health centres and was therefore also given a high priority and energy for the service sector reflects the importance of tourism in Kenya. Electricity for urban households had a slightly higher priority than for rural households because of the perception of the higher numbers involved in urban areas. Electricity for industry and agriculture are relatively less prioritised. The main reason for this was the low rating (2) given by the respondents in the Ministry of Energy whose perception seemed to be that that problem had been solved. This was out of tune with all other respondents who gave this area a high priority.

Heat applications were not seen as such high priority as Kenya has a very stable climate and heat is considered to be needed only in the mountains. In fact, heat for households, mainly as hot water was seen to be not a political issue and could be neglected in contrast to the priority given to electricity supply. The heat sectors had the greatest diversity of scores/views. In common with many areas there seemed to be little understanding about the way electricity is often used inappropriately for heating and that proper management of the heat sector would be beneficial for electricity as well as a Demand side management measures and for the general efficiency of the use of primary energy sources.

As there were four people from the ministry of energy in the sample analysed it was possible to see that although there was agreement between them on some issues they also maintained a range of views on most of the areas. There did not seem to be any bias from a ‘ministry of energy’ political line.

Additional priority areas of interest were: 

· Transport,

· Water for irrigation,

· Food processing, 

· Energy for schools.

Experience in Kenya showed that there are problems with the list of technologies as they stand. The technologies were listed according to the energy services they deliver. As a result, early respondents indicated that they would score the technology the same whether it was referring to heating or cooling and these could be amalgamated. Some technologies, coal-based CHP or micro (using gas) CHP, did not apply to Kenya, so this was changed to biomass-based CHP. Another problem was that many respondents were unfamiliar with some of the technologies listed, e.g., clean coal, heat pumps, solar thermal for space heating and cooling and industrial (food applications), solar towers and solar thermal large for electricity, boiler upgrades, municipal solid waste management, and biogas technologies. This unfamiliarity affected stakeholders’ perception and their ability to rank the technologies. The ratings on the technologies over all the final respondents (22) are given in Figure 5‑9.
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Figure 5‑9. Technology priorities in Kenya.

The technology with the highest score was micro-hydro power. There are 13 technologies with an overall ranking above 4 (high) and these are given in red in Table 5‑14. Solar thermal for heating is the only technology not in line with the energy service priorities perceived in Figure 5‑9.

However, as was mentioned for the ESNAs carried out for the other case-study countries in this Chapter, respondents’ individual priorities varied depending on their knowledge and experience and any particular interests and enthusiasms, e.g., for solar. Therefore, the priority list of technologies should be taken in combination with further qualification.

	Table 5‑14. Technology Priorities in Kenya in ascending order of preference

	Technology


	Rating


	Technology


	Rating


	Technology


	Rating


	Technology


	Rating



	Coal to gas
	0.5
	Heat pumps decentralised
	2.8
	Biogas for cooking
	3.6
	Efficient cement production
	4.4

	Coal steam improvement
	0.5
	Heat Pumps Grid
	2.8
	Solar thermal for cooling
	3.6
	Mini /micro systems
	4.4

	Coal-mine methane
	0.5
	Methane capture MSW
	3.1
	Wind


	3.6
	Efficient agricultural industry
	4.4

	Ethanol stove
	0.9
	Biomass boiler
	3.1
	Biomass

CHP
	3.8
	Energy saving lamps
	4.5

	Methane

combustion
	1.1
	MSW Combustion
	3.2
	Solar lantern
	3.8
	Solar thermal for heating
	4.5

	Micro CHP
	1.7
	Solar cooker
	3.2
	Efficient iron/ and steel industry 
	3.9
	Solar PV
	4.5

	Gasification stove 
	1.94 
	Steam boiler upgrade
	3.2
	MSW biogas
	4
	Micro-hydro
	4.6

	Oil steam

Improvement
	2.2
	Building design for cooling
	3.4
	Geothermal for electricity
	4


	
	

	Clean coal 
	2.3 
	Municipal solid waste gasification
	3.5
	Efficient chemical industry
	4.1
	
	

	Solar tower / CSP
	2.4
	Sustainable building design for heat
	3.5
	Efficient charcoal
	4.1
	
	

	Geo thermal

Cooling 
	2.7
	Hydro Large scale
	3.6
	LPG for cooking
	4.2
	
	

	Biogas for electricity
	2.7
	Biogas for heat
	3.6
	Improved cook stoves
	4.3
	
	


The questionnaire explored some of the economic, environmental and social benefits which might be expected to be delivered from the technologies provided they are implemented well. In addition, stakeholders were asked to rate how well the benefits would be expected to be delivered. Again, 5 is very high, 4 is high, 3 is medium and so on. The benefits under each of the headings (economic, environmental, social, see Chapter 4 for an explanation) were listed and numbered and the respondents chose which applied to their priority technologies. None of the respondents completing this section added any additional benefits though they did add some disbenefits.

In order to analyse this section of the results an average of the ratings of how well each of the categories of benefits would be delivered was made across the respondents for each technology. Then the range of benefits attributed to each technology was examined and the fraction of the total possible was calculated. The average rating for the category of benefit was then multiplied by the amount of benefit (fraction of total) for each benefit category and then summed over all the categories to give an overall performance for each technology. Figure 5‑10 shows the overall results.
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Figure 5‑10. Expected sustainable development benefits from technologies in Kenya

Unexpectedly, the highest sustainable development benefits were expected from biogas for electricity, which was considered of medium importance in terms of fulfilling energy needs and priorities in Kenya. However, the number of respondents was low. Generally, across the technologies, not much consistency could be seen in this respect: some technologies which were considered important for energy needs scored relatively low in terms of sustainable development benefits, and vice versa. An explanation could be that stakeholders may consider only a few sustainable development criteria important, so that a technology may score, e.g., high on these but low on the other criteria, and still be considered to deliver an important contribution to the country’s needs and priority. It illustrates that a more detailed and comprehensive analysis is required as respondents had limited awareness of possible implications of the technologies. It depends on where projects are implemented what benefits or disbenefits may be delivered and it depends on HOW they implemented whether or not these benefits actually are delivered. Knowledge of possible benefits could affect the priority given to a technology. For a country strategy there will be many considerations that have to be taken into account in terms of reliability, security of supply and demand needs and the possible sustainability benefits should be part of that assessment.

5.6. Thailand

5.6.1. Country context

Thailand’s economy and energy consumption have both been growing substantially over the past fifteen years. In 2002, Thai GDP had become 1.45 times larger than in 1992 and for the entire period 2003-2016, a growth of 184% is expected. The most important sectors in the Thai economy are Industry (44% of GDP) and services (47%), while agriculture contributes around 9% to GDP. Annual economic growth during the past years has amounted to 6.1% (2004), 4.5% (2005) and 4.9% (2006).

According to the report published from the Department of Alternative energy Development and Energy Efficiency (DEDE) in 2004, however, growth in energy consumption has been stronger than economic growth. For instance, in 2002, electricity consumption was twice as large as in 1992 and in 2016, 2.39 times as much electricity will be consumed in Thailand than in 2003. Consequently, at present, each percentage of GDP growth in Thailand results in a growth in electricity consumption of 1.4% (EGAT, 2004).

Of course, electricity consumption is only part of the overall energy consumption. In Thailand, the largest energy-consuming sector is transport (37%), followed by industry (36%), the residential and commercial sector (21%) and agriculture (6%).
 In terms of electricity alone, the highest consumption takes place in industry (46%), followed by the business sector (36%), the residential sector (22%), and others (7% together). Particularly interesting with respect to electricity consumption is that, with an average annual growth of 5.2%, peak electricity demand is expected to double from the 2005 level (around 20,000 MW) around the year 2015.

Thailand’s energy is produced for over 80% by conventional energy sources and in 2003 only 0.5% was produced with renewable energy sources. The remaining part was produced through traditional energy sources, such as traditional biomass. Figure 5‑11 shows the composition of energy production in 2003 and the projected composition for the year 2011, according to the renewable energy policy plan of Thailand. The aim of the Government of Thailand is to reduce the share of traditional energy from 16.5% to 11% and that of conventional energy from 83% to 81%. This would imply a significant growth in the use of renewable energy sources.


[image: image17]
Figure 5‑11. Renewable Energy Policy of Thailand

Source: Thai Ministry of Energy, 2003.
Four main renewable energy sources will be used to reach this target. First, modern biomass-based power capacity is targeted at 1140 MW by the year 2011 from the presently installed 700 MW (including biogas 20 MW). Although Thailand’s installed wind power capacity is approximately 0.7 MW, technological advances in turbine size and efficiency could improve this capacity. In the Government plan for 2011, wind power capacity is aimed at 100 MW. The country’s installed grid connected mini and micro-hydropower capacity is approximately 139 MW, and this will be increased to 350 MW by 2011. Solar power capacity is targeted at 250 MW in the same year. However, these renewable energy targets in the Government plan for 2011 are still far below the country technical potential, which is shown in Table 5‑15. 

	 Table 5‑15. Estimated Renewable energy potential in Thailand

	Resource
	Technical potential (MW)
	Year 2011 Government targets (MW)

	Biomass (includes biogas)

Solar PV

Wind

Micro- & Mini- hydro
	7,000

>5,000

1,600

700
	1140

250

100

350

	Total
	>14,000
	1840

	Source: Thai Ministry of Energy, 2003.


The acceleration of domestic energy resource development is part of Thailand’s energy strategy which is focused on strengthening the national energy supply security and competitiveness and which consists of the following elements:
· Efficient use of energy: the objective is to reduce the elasticity of increased energy consumption after a 1% GDP increase from 1.4% (see above) to 1%.

· Energy security of supply:
ensure sufficient and reliable energy supply for at least 30 years.

· Renewable energy development: increase share of RE from 0.5% to 8% of total final energy by 2011 (see above).

· Develop Thailand as the “Regional Energy Center”: enhance Thailand’s capacity to become the Regional Energy Centre by restructuring relevant factors and shifting the role from being an energy buyer to an energy trader in the future.

· Development of energy information technology in order to become a modern energy centre in providing domestic and international energy information

· Participation and environmental concern: promote utilising of clean fuels i.e. ethanol, biodiesel, etc.

5.6.2. CDM profile

Thailand ratified the UNFCCC in December 1994 and the Kyoto Protocol in August 2002. The Ministry of Natural Resources and Environment (MNRE) was assigned by the Cabinet as the DNA for the CDM in July 2003. MNRE then appointed the Office of Natural Resources and Environmental Policy and Planning (ONEP) to be the National Focal Point on the UNFCCC and the Kyoto Protocol. ONEP is responsible for co-ordinating CDM implementation in Thailand. The Government of Thailand considers the CDM as an instrument to encourage the private sector in utilising renewable energy sources for their activities and thus to reduce their GHG emissions. The CDM is also seen as a tool to support the strategies of the Ministry of Energy which were mentioned above. Hence, the priority sectors and projects to be developed as the CDM projects in Thailand are as follows:

1. Energy generation and usage:

· Biomass power generation

· Renewable energy

· Energy efficiency

· Energy conservation

· Fuel switching

2. Environment related to energy:

· Waste-to-energy, e.g., using waste or wastewater to produce energy from.

3. Increased efficiency in transport.

4. Energy efficiency in industrial sectors.


Thailand’s policy for implementing CDM projects is as follows: 

· Upon application for approval of a CDM project, each project will be approved by the Cabinet Ministers on an individual basis. 

· The projects will need to promote the country’s overall goal of sustainable development.

· The projects should create technology transfer and capacity building. 

· The projects should give top priority to benefiting local communities. 

· The government will provide a framework for the trading of CERs. 

The sustainable development criteria of the CDM projects in Thailand as developed by ONEP consists of 9 criteria and 18 indicators with an economic dimension, environmental dimension, and social dimension (see Table 5‑16).
	Table 5‑16: CDM project approval criteria in Thailand

	Economic dimension

	Local income and living standards
	· Increase/generate local income or employment

	National economy and security
	· Reduce imported energy

· Increase energy efficiency

	Technology Transfer
	· Increase of local technical skill on operation and maintenance of new technology

· Promote local technology development

	Environmental dimension

	Climate change and air quality
	· Reduction of GHG emission

· Reduction of air pollution (i.e. SO2, NOx, PM 10 and aerosol)

· Reduction of other hazardous/toxic air pollution substances

	Water and waste
	· Water consumption

· Water quality indicators 

· Solid waste management plan

	Land and Resources
	· Manage risk/impact of ground water/ underground water system

· Non-degradation of natural resources (i.e. water, land and forest)

	Ecosystem
	· Maintain generic species, its habitat and ecosystem biodiversity

	Social dimension

	Capacity Building to local stakeholders and self sustainability
	· Training of local staff

· Encouragement on self-sustainability and poverty reduction

	Equity and accessibility to services
	· Access to energy service

· Access to other public services

	Source: http://www.onep.go.th/cdm/en/cdm_approv.html


Formerly, Thailand’s CDM project approval process was rather extensive and time consuming as a project had to be submitted first to ONEP, after which the project design document (PDD) was sent for comments to a ‘concerned Ministry’ (e.g. Energy, Transport, Industry) and for review to an Expert Group. After that, the project documentation including these comments and review was submitted to the so-called ‘National UNFCCC Committee’, which is chaired by the Minister of MNRE. The next step in the approval process was the ‘National Environment Board’ chaired by the Deputy Prime Minister. Finally, the Cabinet had to take a final decision on the project, after which the DNA could sign and issue a Letter of Approval. This procedure could take about 60 to 70 working days per project.
However, recognising that this long process might discourage potential CDM investors in Thailand, ONEP developed a simplified project approval procedure (see Figure 5‑12) which is centred around the newly established (in August 2006) Thailand Greenhouse Gas Management Organization (TGO), which will: asses PDDs, serve as a CDM registration and information service centre for Thai stakeholders, market and promote Thai CDM project opportunities, monitor operational projects and provide training to potential CDM project developers in Thailand. As such, TGO will carry out the DNA tasks. In the new procedure, project approval takes place as follows:

· A PDD, together with an approved Environmental Impact Assessment report, if prescribed by Thai law, or an Initial Environmental Evaluation report, are submitted to TGO. 

· Within 3 working days, the PDD shall be submitted to the concerned Ministries for comments which will be provided within 15 days. 

· Then, the TGO Board will decide on project approval.

This new procedure should take approximately 30 working days.

 
[image: image18]
Figure 5‑12. Tentative CDM draft approval procedure after establishment of TGO

Source: information provided by ENTTRANS partner AIT

Table 5‑17 shows the present CDM project pipeline in Thailand. After the establishment of TGO and the completion of the new approval procedure, the first set of seven CDM projects could be approved on 30 January 2007. Five of these projects aim at producing energy from biomass and the two remaining ones are biogas power plants. The timing of this approval was extremely important since these projects had already been implemented since May 2003 (planned credit starting dates for the projects concerned varied from May 2003 to January 2006). Officially, early implementation of projects was no problem as the Kyoto Protocol allows crediting of projects as of the year 2000.

However, the CDM EB had set a deadline for submission of the documents of these early projects by March 2007. In case a validated PDD with host country approval had not been submitted to the CDM EB by that date, that project’s emission reductions achieved would not be eligible for certification anyway and thus loose their economic value (around USD 14 million) (JIN, 2007). Repeated postponement of the approval for these early projects in Thailand implied that the projects could not be officially submitted to the CDM EB for registration for a long time. Since March 2007, 28 more projects have been approved by the TGO which shows that project approval has become quicker now.

As can be seen in Table 5‑17 most Thai CDM projects are in the area of biogas production for power generation. The biogas will be produced at farms by applying anaerobic digestion technologies with animal waste and/or crop residues as feedstock, and by treatment of wastewater from, e.g., palm oil and ethanol production plants. 

	Table 5‑17. CDM project pipeline for Thailand, as per October 2007

	
	Registered
	Requested review
	At validation
	Correction requested
	Registration requested
	

	Biogas
	1
	
	25
	
	
	

	Biomass energy
	4
	
	4
	
	
	

	Energy efficiency own generation
	
	
	3
	
	
	

	Landfill gas capture
	
	
	2
	
	
	

	N2O
	
	
	1
	
	
	

	Total 
	5
	
	35
	
	
	40

	Source: UNEP Risø Centre, after Fenhann (2007)


5.6.3. Energy Needs Assessment

For the assessment of priorities and needs in terms of energy services in Thailand, 26 stakeholders have been interviewed. Some of these stakeholders are involved in policy making in the areas of energy, environment and development, promotion and development of industry and international trade and regulation of relevant sectors (e.g. energy, agriculture, forestry), while others represented different economic sectors, such as finance and industry, or (environmental) NGOs (see Table 5‑18). The names of these organisations are listed in the Report on the Stakeholder Assessment in Thailand, which is annexed to this study.

	Table 5‑18. Stakeholders interviewed according to the category

	Stakeholder Category
	Numbers

	INGO
	1

	Universities
	3

	Industry Representatives
	3

	Ministry of Industry
	2

	Ministry of Energy
	2

	Energy Utilities
	2

	Consultant
	3

	International Organization
	2

	Project Developer
	3

	Government organization
	3

	Investor
	2

	Total
	26


Also in the case of Thailand, it was experienced that stakeholders liked to talk more about their own experience with technology implementation than to focus on services and technologies that they were not or less familiar with. Consequently, not all stakeholders fully completed the questionnaire questions 1 and 2. Nonetheless, the information provided in addition to the ranking of services of technologies was very useful. For instance, from the Thai Military Bank, much information was received about the financing of sustainable energy technologies, while the representative from the DEDE provided information on the strategies of the government. The interpretation of the interviews has therefore been partly carried through a qualitative judgement.

With respect to the rating of energy service needs and priorities in Thailand, it could be observed that stakeholders attached a very high priority to Electricity provision for industry, Energy efficiency in industry and Electricity for agriculture. This is shown in Figure 5‑13. Twenty stakeholders rated electricity for industry as (very) highly important, 17 stakeholders rated energy efficiency in industry as high and very high and 16 stakeholders rated electricity for agriculture as high and very high. The needs and priorities rated shortly below that are Municipal solid waste management and Heat for industry. Electricity for rural communities and Electricity for urban communities have been considered by stakeholders to have a medium priority. It could also be observed from the interviews that almost none of the stakeholders added other needs and priorities to the list given in the questionnaire. One of the stakeholders added Transportation by biofuel in the list.
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Figure 5‑13. Energy Technology needs and priorities in Thailand

From the answers to question 1 of the questionnaire, it can be concluded that stakeholders focussed mainly on the industrial sector rather than on household sectors in Thailand when assessing needs and priorities. This has been explained by stakeholders, among others by the fact that Thailand has achieved a large degree of industrialisation and that this results in a large energy demand in industrial sectors. Partly, according to stakeholders, this demand can be managed by improving the energy efficiency in industrial plants through installation of modern equipment. Most of the households in Thailand have access to electricity, due intensive government programmes, so that according to stakeholders, transfers of technologies to this sector are less important than for industrial sectors.

After exploring the energy service needs and priorities, stakeholders focused on suitable technologies in Thailand. In the category of electricity production technologies, Biogas for a power generator and Biomass-based electricity production technologies were mentioned by 22 and 21 stakeholders, respectively, as (very) suitable for fulfilling Thailand’s energy needs. Almost all stakeholders mentioned that there is a huge potential for biomass and biogas in Thailand (e.g. waste water treatment and animal waste treatment), which is also reflected by the large share of these technologies in the present CDM project pipeline in Thailand. In addition, stakeholders generally argued that steam boiler upgrading would also be suitable in Thailand as it could easily be implemented in any power plant. Around half of the stakeholder were of the opinion that methane combustion technology for electricity generation would be suitable to very suitable to fulfil the needs identified for Thailand in Question 1. The lowly ranked electricity generation technologies in the list are hydro (dams), wind and solar (PV). The main problem mentioned by most stakeholders for Solar (PV) is that it has a very high investment cost with relatively low efficiency. Nonetheless, five stakeholders considered Solar PV as very suitable for Thailand given the high technical potential. Wind energy potential in Thailand was considered low by almost all stakeholders due to the low wind speeds in the country. Stakeholders were of the opinion that most of the hydropower resources in Thailand have already been utilised so that scope for capacity extension is rather limited.

With respect to the suitability of heating technologies, although heating as such was not among the highest priority services in Question 1, stakeholders considered the suitability of biogas-based heating and solar thermal (for water and space heating) are very suitable for Thailand, as well as co-generation which could both fulfil electricity needs in households and industry and provide heat in both sectors. Their suitability is considered higher than that of sustainable building design, although the latter is thought to be very suitable for cooling purposes. Stakeholders mentioned, when answering this question, that due to the climate in Thailand, cooling is much more a need than heat, although cooling was rated by only eight stakeholders as important or very important in Question 1. The scope for geothermal energy (both heat and power) in Thailand is considered very small.

Lighting and cooking technologies were given relatively low ratings. Only compact fluorescent lamps (lighting) and use of biogas for cooking and lighting were considered suitable or very suitable by about half of the stakeholders. Improved cook stoves and solar cookers received low ratings. 

Technologies for energy efficiency improvement were largely rated as 4 (suitable) and 5 (very suitable). 20 stakeholders ranked energy efficiency in the cement industry as high and very high. Next on the priority list is energy efficiency in iron and steel industry. These are followed by energy efficiency in agro and food industry and energy efficiency in chemical industry with a slightly lower number of high and very high ranks. Since there is a huge energy consumption in the industrial processes, almost all stakeholders argued that energy efficiency techniques should be implemented in every industrial processes so that the consumption may be minimized to certain extent. This suitability rating is in accordance with the priority ratings in Question 1.

Ratings for Municipal solid waste management technologies in Question 2 were a bit ambiguous in the sense that several stakeholders found these technologies suitable for Thailand, while at the same time about one-third of the stakeholders did not give any score at all, which can partly be described by lack of familiarity with the technologies. A similar pattern could be seen for municipal solid waste management in Question 1. Among the four different technologies, biogas production, waste gasification, and methane capture in landfills have almost similar pattern of rankings. The least suitable technology of these four is combustion of waste.

Figure 5‑14 summarises the overall results of the ranking of the technologies by distinguishing the high priority and low priority technologies. It could be observed that, according to the stakeholders consulted, a very high priority technology in Thailand is Biogas for generator which is followed by the electricity production using biomass. These two technologies currently dominate the Thai CDM portfolio (see Section 5.6.2). Energy efficiency in different industries is also considered to have high priority. Biogas for heating purpose also finds the top position in the priority list. Next follows the co-generation based technologies and steam boiler upgrading. Methane capture in landfills acquires a somewhat lower ranking than the above-mentioned technologies but is still considered a technology with high potential. As mentioned above, according to stakeholders, geothermal heat pumps, wind, efficient charcoal production, solar cookers, improved cook stoves, solar (PV) and MSW combustion are the least suitable technologies for Thailand.
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Figure 5‑14. High priority technologies in Thailand

Sustainability benefit ratings could be obtained for only few very high-ranking technologies which include Biogas, Biomass, CHP, steam boiler upgrading and Energy efficiency technologies, due to time constraints during the interviews. However, stakeholders were willing to talk about the benefits from their own side rather than ranking the ones which are in the list. Hence, rating could be obtained for only a few highly suitable technologies, which was still considered useful in getting an overall idea of the benefits from these technologies. 

The sustainability benefits ranked as high and very high are almost similar for the cases of biogas and biomass. For these technology types, the economic benefits such as energy supply diversification, replicability potential, lower dependency on imported fuel, and contribution to country’s economic development are ranked high and very high by most of the stakeholders. Of the environmental aspects, the main benefits are resource saving and global CO2 reduction. In the case of biogas, solid waste management is considered an important additional benefit. The picture in terms of social benefits was more ambiguous with health improvement being the most important aspect for application of biogas and biomass technologies.

For energy efficiency improvement technologies stakeholders noted the high replicability potential in Thailand once applied and demonstrated, as well as the support to the country’s economic development, energy supply and transmission reliability, resource saving and contribution to CO2 emission reduction. 

From the application of co-generation on a small and large scale stakeholders expect benefits in terms of lower dependency on imported fuels, increased energy supply and transmission reliability, economic development of Thailand, local air improvement, global CO2 emission reduction, and saving of energy resources.

Replicability potential, economic development potential, local air improvement, resource saving and waste management improvement were generally mentioned more frequently by stakeholders across the technologies.

5.7. Discussion and conclusions of a cross-country analysis

In this Chapter, the energy service needs assessment approach developed for ENTTRANS has been used for the case study countries Chile, China, Israel, Kenya and Thailand in co-operation with energy and environment stakeholders for these countries. This analysis has resulted in both an overview of prioritised energy service needs and the identification of energy technologies that are possibly suitable for fulfilling these needs. This section contains a discussion of these findings and an attempt to compare the results found for different countries in a cross-country analysis.

5.7.1. Energy service priorities

The priorities across all the case study countries for the energy service needs are listed in Table 5‑19 below.

	Table 5‑19. Cross-country comparison of prioritised energy service needs

	Country
	Priorities for Energy service needs (Scores of 4 and above)

	China: Yunnan and Shandong
	· Electricity for industry 

· Energy Efficiency in Industry

· Municipal Solid Waste Management

· Heat for industry

	Israel
	· Electricity for Households both rural and urban

· Electricity for service sectors

· Energy Efficiency in Industry

· Electricity for Industry

· Heat for Industry

	Kenya
	· Energy efficiency in Industry

· Energy for Cooling

· Energy for service sector

· Electricity for Urban households

· Municipal Solid waste management for Energy

· Electricity for rural households

· Electricity for Industry

· Electricity for Agriculture

	Thailand
	· Electricity for Industry

· Energy Efficiency in Industry

· Electricity for Agriculture

· Municipal Solid Waste management for energy

	Chile
	· Energy Efficiency in Industry

· Electricity for rural households

· Electricity for Industry


The energy service priorities listed in Table 5‑19 reflect the current country context for energy service supply. In all the case study countries energy efficiency in industry and electricity for industry are seen as high priority areas and perhaps reflect a need which has been growing over time due to lack of investment in this area and aging of current technologies. In Israel, Chile and Kenya electricity for households was also a priority while Thailand and China considered that this problem had been addressed already and was no longer an issue. Municipal solid waste management for energy was a priority for China, Thailand and Kenya but not for Chile or Israel. Energy services for the service sector were particularly important for Kenya and Israel. For Israel this was related to growth in this sector at the expense of industry and agriculture while for Kenya tourism is a major economic driver. Electricity for agriculture is seen as a priority in Kenya and Thailand due to the importance of this sector in the economy.

Overall, the emphasis in China was on energy services for industry in terms of efficiency, electricity and heat required to maintain their high economic growth rate. This was also a driver in all the other case study countries as mentioned earlier and in the case of Chile was also concerned with the security of supply of energy imports. Kenya had the broadest range of priorities including the need for cooling services for medicines and perhaps this reflects the broad range of investment required in the country. 

5.7.2. Priority technologies to meet energy service requirements

The results from the set of interviews with the wide range of stakeholders in each country indicate that approaches for an improved match between GHG emission reduction demand and technology demand to meet host countries’ needs and priorities have to pay due attention to the existing country energy context. This can be seen in the contrast between stakeholders in, e.g., China and Kenya in terms of interest in different technologies (see Table 5‑20). For China, the priority technologies are determined by the existing emphasis on coal power stations to meet energy needs, as well as energy efficiency requirements in industry. The concern on efficiency in industry is common to Kenya but in their case, priority technologies cover a much broader range and are also more concerned with poverty alleviation. 

Municipal Solid Waste technologies for energy, though not necessarily the highest priority, were nevertheless rated highly in all the case study countries along with Compact fluorescent lights, and Solar thermal. Energy efficiency technologies for industries are also common to all case study countries except for Israel while wind power is highly rated for all countries except for Thailand because of their low wind resource. In China the emphasis is on large-scale electricity supply technologies while in Thailand, Israel, Kenya and Chile there was more emphasis on a range of smaller scale technologies for space and water heating, for cooking, lighting and distributed generation. China is the only advocate of large-scale hydro dams and clean coal technologies are also rated highly in common with Israel, Thailand and Chile. Biomass technologies were rated highly only in Kenya, Thailand and Chile for obvious reasons. Similarly, cooking technologies were given priority mainly in Kenya and in Shandong. Because of the appreciation within Chile and Israel of the need to limit demand in the domestic sector, energy efficiency technologies related to buildings are rated highly in those countries only. Surprisingly CHP is only mentioned as a priority technology in Kenya and Thailand. Solar PV is rated in Israel and Kenya while the costs are cited for low priority in other countries. Geothermal energy was given priority only in Chile. In Kenya, geothermal opportunities were considered to have been exploited already.

The country descriptions of the assessment for priority technologies illustrate that there was a problem in some bias in the assessment of the priority technologies due to a range of issues and these are discussed further in Section 5.11.

	Table 5‑20. Priorities for Energy technologies (Scores of 4 and above)

	Chile
	Israel

	· Energy Saving lamps

· Sustainable design of buildings

· Passive cooling technologies

· Biomass for electricity

· Municipal solid waste Landfill methane capture 

· Wind power 

· Coal Mine Methane combustion for electricity

· Mini/micro hydro

· Energy conservation in the cement, agro, chemical and iron and steel industries

· Geothermal

· Solar Thermal
	· Solar PV

· Solar Thermal

· Sustainable Building design

· Energy saving lamps 

· Air conditioning

· Coal to gas for power

· Wind power

· Municipal solid waste methane combustion

· Solar lanterns

	Kenya 
	Thailand

	· Mini/micro Hydro

· Efficient cement production

· Solar thermal for heating

· Efficient agricultural industry

· Energy saving lamps

· Solar Thermal for cooling

· Solar PV

· Efficient iron and Steel Industry

· Mini/micro systems

· Improved cook stoves

· Efficient chemical industry

· Efficient charcoal production

· LPG for cooking

· Wind power

· Municipal solid waste gasification for energy

· Municipal solid waste biogas for energy

· Biomass CHP
	· Biogas for electricity

· Biomass for electricity

· Energy efficiency in cement industry

· Biogas for heating

· Energy efficiency in Iron and steel industry

· Coal/gas based CHP

· Steam boiler upgrades

· Energy efficiency in agro industry

· Passive cooling by building design

· Air conditioning

· CFLs

· Solar thermal water heating

· Clean coal

· Micro CHP

· Municipal solid waste Biogas

· Municipal solid waste Methane capture from landfill

	China: Yunnan Province
	China: Shandong Province

	· Energy Saving lamps

· Solar Coolers

· Clean coal for electricity

· Energy efficiency in cement industry

· Large scale hydro

· Supercritical boilers for power

· Energy efficiency in iron and steel industry

· Coal to gas for electricity

· Energy efficiency in chemical industry
	· Clean-coal for large-scale power supply Hydropower through dams 

· Energy saving lamps

· Cement industry energy conservation

· Solar coolers

· Iron & steel industry energy conservation

· Wind power for large-scale power supply

· Solar cookers (for households)

· Combustion of municipal solid waste


5.8. Exploration of different viewpoints in assessment of technological preferences

The stakeholders interviewed using the questionnaire were diverse ranging from academics and policymakers to industry and NGOs as discussed earlier and it was obvious that in some cases there was a tendency to prioritise technologies in which the respondent had a special interest. It is possible to analyse the results of the questionnaire to look at the different groups of stakeholders within each country but the numbers tend to be low so that the results and conclusions can only be indicative. An example is given of the results and approach used to explore the perspectives within Chile.

5.9. Overall comparison of ESNA with EGTT procedures

In this section, the results from the ESNA questionnaires for technology priorities are contrasted with the TNA procedure applied by the UNFCCC Expert Group on Technology Transfer (EGTT) for China in the following section. The priority results in each case were developed using different approaches as the EGTT required much more analysis and discussion but with the aim of refining down to a small set of priority technologies whereas this first part of ENTTRANS was based on a questionnaire and interviews with some discussion of the range of alternative technologies available. 

The EGTT has carried out TNAs in 94 non Annex 1 countries. In contrast to ENTTRANS, their approach is to agree on criteria for the technologies on a participatory basis with internal and external experts. These criteria include environmental, economic, technology transfer and investment criteria including the cost effectiveness of GHG reductions. Bearing these criteria in mind the experts proposed a range of technologies based on their experience. This initial list of technologies is further refined to a few priority technologies whose barriers to development are identified and an action plan to overcome them formulated. It is unfortunate that of the possible Multi Criteria Analysis approaches which could have been used, the Analytical Hierarchy Process (AHP) was chosen as an evaluation tool. The AHP approach has several inherent faults which can lead to misleading results (DETR, 2000). A Multi Criteria Decision Analysis approach used with a trained facilitator is a better option which is well tried and grounded in decision theory.

Of the 94 countries where TNA exercises were undertaken there is already available information for Kenya, China and Chile. Compared to the ESNA approach of ENTTRANS there is no consideration of energy service needs and technologies to address those needs and the technologies were decided on the basis of experts’ experience in both cases though a more strategic basis regarding the country context would need to be incorporated at a later stage. As part of the analysis, GHG impacts were assessed and cost effectiveness considered. 

As an illustration, for China the technologies initially identified are listed in the Table 5‑21.

	Table 5‑21. Comparison between EGTT and ENTTRANS for China

	EGTT
	ENTTRANS

	Initial set
	Set of 46 technologies

	1. High efficiency boilers

2. Large thermal power generation (300-600 MW)

3. Cogeneration

4. High efficiency electric motors

5. Green lighting

6. Energy saving buildings

7. Coal-bed methane recovery and utilization

8. Biomass gasification

9. Wind energy

10. Solar thermal heat

11. Biogas

12. Waste heat and energy recovery

13. Village hybrid renewable energy (wind & PV)

14. High efficiency cook stoves

15. Alternative fuel transportation for urban regions

16. Small-scale hydropower

17. Combined cycle natural gas power generation

18. Central heating

19. Waste gas recovery
	See Table 4‑5. Sustainable, low-carbon technologies selected for ENTTRANS study (Chapter 4 of this report)

	Final Set 
	Priority technologies identified under ENTTRANS

	1. Circulating Fluidised Bed Combustion (CFBC)

2. High Efficiency Motor

3. Boiler (increasing efficiency)

4. Wind power 

5. Coal Bed Methane power generation
	Yunnan

1. Energy saving lamps

2. Solar coolers

3. Clean-coal for large-scale power supply

4. Cement industry energy conservation

5. Hydropower through dams

6. Supercritical power plants 

7. Iron & steel industry energy conservation

8. Coal-to-gas for large-scale power supply

9. Chemical industry energy conservation

	
	Shandong

1. Clean-coal for large-scale power supply

2. Hydropower through dams

3. Energy saving lamps

4. Cement industry energy conservation

5. Solar coolers

6. Iron & steel industry energy conservation

7. Wind power for large-scale power supply

8. Solar cookers (for households)

9. Combustion of municipal solid waste


Conclusions

1. The EGTT approach starts from a wide range of technologies and deliberately focuses on a few high-priority options identified through a multi criteria assessment. It is noticeable that despite the range of initial technologies considered the final list under the EGTT focuses purely on large-scale electricity supply options. This may be due to the bias from GHG cost efficiency and economies of scale but energy savings lamps are essentially no-regrets options so that that is difficult to reconcile. It may point to an inherent bias in the range of experts consulted.

2. The ENTTRANS approach recognises the geographical differences in a large country such as China and though there are many technologies in common between Shandong and Yunnan there are also several differences reflecting their more local concerns and needs.

3. For China, only two technologies, wind power and high efficiency boilers, were common to both the ENTTRANS analysis and the EGTT analysis, though one could argue that CFBC or ICGCC are both advanced clean coal technologies and so the overlap is greater.

4. Nevertheless, we would agree that an overall assessment of the sustainability benefits from the technologies as conducted under the EGTT is useful but that in practice the methodological approach is not the strongest. Such an assessment needs to be related to the local site conditions and also depends on the weights which should be given to the criteria and then sensitivity analysis to determine robust options. The AHP technique is also not recommended.

5. The technologies must also be placed in the context of an overall strategy to deliver the energy service needs. Electricity is only one of those needs. The EGTT approach to identify priority technologies does not necessarily consider the overall context of energy service delivery.

6. The aims of the first part of ENTTRANS in using the questionnaire was to identify energy service needs and priority technologies to meet those needs and in the process explore the perceptions within different countries. The aims and approach of ENTTRANS are therefore different to EGTT and not surprisingly give a different result. This indicates that decisions based on TNAs have to be carefully considered and a wider set of participants allowed to contribute to the EGTT TNA may be helpful as well as consideration of a new approach to avoid anchoring in existing technologies which is proposed in Chapter 8 of this report.

5.10. Problems with assessment of preferred technologies 

Given the range of technologies to meet the energy service needs presented to respondents it was obvious from the interviews that there were technologies with potential for application in the country which were being given a low score and therefore did not appear in the lists of preferred technologies. Consideration of the factors influencing these scores from the interviews showed that there are a range of factors influencing the assessments made.

1. Awareness

There were large gaps in people’s awareness of a range of potentially useful technologies. There were two main aspects to this:

a) Some respondents had never heard of some technologies or did not know anything about specific technologies such as what it could deliver and whether it was available. This meant that they were not confident in making assessments so that potential technologies did not feature in the final lists. This can be seen in the country reporting of results from question 2 (see Annex 1) where a bias was identified when there were low scores due to lack of information on which to make an assessment. Discussions with respondents indicated that even if they knew something about the new technologies, they would need to see a project technology type actually up and running in the context of their own country before they could commit to considering it for future implementation (see the discussion on trialability in Chapter 6). This means that the technology lists for what is needed might be biased by what technologies have already been implemented in the country. Based on the stakeholder responses, people seemed to be locked in to established technologies in the country context and ways of doing things. For instance, stakeholders did not give high ranks to solar space heating and cooling to replace electrically driven air conditioners in hot countries, mainly due to lack of knowledge and experience with the technology.

b) Short term/long term – Some technologies are perceived to be available now while others are considered something for the future and therefore are rated lower because they are perceived as not so relevant in current planning considerations for the provision of energy services. Respondents did not seem to have sufficient information on the state of development and usage round the world of ‘new’ technologies.

In order to assess the impact of existing gaps in people’s awareness of some potentially useful technologies, in the context of this Chapter a short illustrative analysis was carried out for Chile with a focus on the technologies Concentrating Solar Power and Compact Fluorescent Lamps. The aim of this exercise was to explore the impact of a substantial implementation of these technologies on meeting Chile’s energy service needs. Chile was taken as an example since the ESNA results for the country in Section 5.2.3 showed a clear emphasis of stakeholders interviewed on existing technologies and a possibly increasing dependence on coal-based technologies. This analysis is shown in Appendix 5-A.

2. Perception of costs

There also seemed to be an automatic assumption for developing countries that technologies which had not been used in their context before, were more expensive than existing technologies and presented more risk and were therefore again not rated highly for that reason.

3. Historic experience

Another factor colouring the assessment of technologies was historic experience. If a new technology had been badly implemented for whatever reason, then this created an automatic bias against it for some respondents. Added to this is the fact that people tend to anchor in what they know and are familiar with, which implies that the adoption of new technologies has to overcome this resistance to change in the decision making process.
4. Power in the market and resistance to innovation

Another aspect is who is taking the decision on technology implementation and who is giving advice. Many existing systems tend to be grid electricity oriented and employ power engineers who are used to this system. As a result, ENTTRANS has found that the power engineers and those concerned in existing large energy supply companies are usually unwilling to consider decentralised energy production and may feel threatened by it. Conversely respondents in the solar industry tend to bias their replies towards solar. As pointed out by Winskel (2006) “Organisations operate in embedded socio-technical networks and tend to re-invest in established competences: disruptive technologies (e.g. renewable energy technologies) rarely make sense to incumbents so their development is left to outsider organsiations” 

5. Cultural Aspects

Cultural aspects are also important in the success of technology transfer. For example, in Kenya it was found that a solar cooker pilot programme was not a success because people did not like to cook outside. They did not want others to see what they were cooking and there were problems of dust and dogs, etc. Also people usually eat in the evening, so the timing of the availability of solar cooking technology is not compatible with their lifestyles.

5.11. Conclusions and recommendations

1. The stakeholders consulted in each country were very skilled and had the objective of improving country performance. Their input was comprehensive and considered. The TNAs for each country vary in terms of potential adoption of low carbon technologies depending on the country conditions and resources and in terms of existing awareness of their options along with the other factors considered in Section 5.10 above. Few people are conversant with the state of play and potential of all the possible low carbon technologies. However, there is no doubt that opportunities are being missed (see Appendix 5-A on the opportunities in Chile for example) and this is explored further in the market mapping exercises in Chapter 6.

2. This lack of confidence in the practicality and affordability of low carbon technologies in the country context and in the necessary timescales presents a major barrier for a low carbon future.

3. From the assessment it has become clear that a TNA as currently applied by institutions will automatically be rooted in existing technologies and competences and existing powers in the market will resist perceived threats from ‘disruptive’ technologies. This is normal. Existing TNA exercises as currently formulated therefore cannot deliver the full range of technologies and the innovation needed to accelerate a move to a low carbon future as they ignore the influence of the factors above. This is in line with Innovation Systems theory as well as with studies carried out on innovation as described in the review in Chapter 6.

4. If innovation to low carbon technologies is to be accelerated then there has to be an approach which takes account of these problems in assessment while maintaining the level of participation that is required for buy in for any changes in direction made and to ensure that country priorities are met. This is discussed further in chapter 8.

5. In Kenya and in Chile coal has recently been discovered in the country and the large utilities are planning to move to coal technology and not necessarily clean-coal technology as costs will be a major factor in their investment decisions. There is therefore little time left before lock-in to a high carbon future for some developing countries.

Appendix 5-A

Exploration of Potential for New Technologies in Chile: the case for CSP and CFL

This analysis explores for Chile, the potential of Concentrating Solar Power and Compact Fluorescent Lamps to deliver key energy services for the country. Both technologies have a significant technical potential within Chile, but ‘somehow’ do not receive (sufficient) attention from relevant stakeholders, because of gaps either in stakeholders’ awareness of the technology, or in domestic R&D and/or public/private investment. It should be noted that within ENTTRANS no detailed market maps for these technologies were generated within Chile though CSP and CFLs were discussed in Kenya and Thailand (see Chapter 6) and no specific actions or measures to counter several barriers and blockages can be fully formulated as such activities would require a highly detailed insight into specific sectors and the policy (rules and regulations) and industry environment (business behaviour on micro- and meso-level). Consequently, the analysis below is only a first preliminary attempt to establish a well-informed discussion on the feasibility and potential of certain sustainable energy technologies within a given country context. It gives an overview of the fundamental (macro-economic) forces within an economy and will identify some of the blockages and barriers that can be expected when introducing a new technology.

5-A.1. Concentrating Solar Power (CSP)

5-A.1.1. CSP within the country context of Chile

In the ENTTRANS stakeholder assessment in Chile, especially the solar technologies were considered to be of relatively little importance. Although solar thermal for households scored relatively well with 4.1 (on a 5-point scale), the other solar technologies, such as photovoltaics, solar lanterns, etc. scored 3.2 on average or lower. Solar technologies in Chile are generally hampered by the sometimes immature status of the technology and by country-specific economic circumstances, e.g., fossil-fuel subsidies versus import tariffs on renewable energy hard ware.

OECD (2006) describes several issues that inhibit the deployment of solar thermal technologies. Although the paper does not address solar thermal technologies for electricity generation (i.e. CSP) most of the observations for solar thermal for heating technologies hold also for CSP in general. Besides the conventional technical barriers related to solar thermal energy that in most cases and under an assumed set of circumstances (i.e. solar irradiance) are minimised and/or manageable, the economic, institutional, legal and cultural/behavioural barriers have proven to be the most persistent for the deployment of solar thermal technologies. All the barriers and issues mentioned coincide with the general findings on barriers and blockages of the market mapping process executed by the ENTTRANS consortium during the country workshops (see Chapter 6). Although the range of barriers are well charted and the relevance of country specific circumstances emphasised, the paper does not address the country specifics. Based on the knowledge and data assembled within the ENTTRANS project a discussion on the deployment of CSP in Chile will be presented below.

In the North of Chile the Atacama Desert belongs to the world’s driest deserts with a very strong solar irradiance of about 4,828 kcal/M​2/day. The CSP technology as such is highly compatible with conventional thermal power generation (ENTTRANS, 2008). Using CSP as a hybrid option with conventional thermal power generation significantly reduces flexibility issues as opposed to stand-alone CSP units. However CSP is usually coupled to a thermal store when stand alone to give round the clock power. Given the fact that most of Chile’s mining activities take place in the Northern Atacama region, where almost all power is generated via conventional (coal or natural gas fired) thermal units, the construction of CSP could potentially reduce the high level of energy import dependency of the country. In addition, there would be an increase in energy security of supply for mining companies and other power consumers in that region, since the reliance on the (currently) volatile natural gas supplies from Argentina (see Section 5.2.1) can be reduced (depending on contractual off-take agreements).

Several CSP initiatives and activities already take place in countries such as India, Morocco, Spain, Iran, South Africa, Jordan, Egypt, and the USA, mainly in and near desert regions where solar irradiance is generally high and the potential conflict with alternate land-usage is marginal. Given the size of the Atacama Desert and its high annual average solar radiation CSP is likely to have significant potential in the Northern part of Chile. However, as no concrete CSP initiatives take place in Chile this technology and its potential appears to be undervalued and/or overlooked. 

5-A.1.2. CSP potential in Chile: A simulation

In Chile, the significant amount of excess installed capacity in the Northern grid (SING) could be a major barrier for the deployment of CSP. Nevertheless, as domestic power demand is likely to grow and as an interconnection with the SIC grid is under consideration, additional CSP-based thermal capacity surely has a near-term deployment potential. An interconnection between the SING and SIC grids could also provide an additional daily flexibility advantage of CSP (day
) in combination with (stored) hydropower (night). Moreover, by increasing installed capacity and by increasing the load factor of the already installed capacity within the SING grid, Chile could potentially become a net exporter of electricity within the region. With respect to the case of Chile there seem to be sufficient technical design options available for possible future CSP deployment.

Although given the fact that technology components of CSP plants are proven, large-scale deployment of the technology in its current business and political environment strongly depends on the specific economics, political will/ambition and finance. Despite the technical potential, there are specific elements that are currently not in place to allow for efficient and effective deployment of CSP. An integrated power grid interconnection design, aside from specific CSP plant design (either stand-alone or CSP-conventional thermal hybrids), is required to optimise the energetic, environmental and economic efficiency of new capacity additions, such as CSP. Increasing the load factor of installed capacity in the SING grid combined with measures to address immediate short-term supply fluctuations are strong factors that shape the economic environment for potential CSP deployment in the Atacama region. Several possible scenarios are possible in this respect. As natural gas supplies to the power plants connected to the SING grid remain volatile, domestic action to enhance security of supply could spur coal usage and/or in combination with CSP. This scenario would call for immediate and rapid action with regard to the development and deployment of CSP. The expected level and characteristics of idle capacity (mostly natural gas will stand idle) could function as an important barrier to economically viable development of CSP, especially when additional power demand centres (i.e. no interconnection with SIC grid) are not found. The current situation (2008), however, is that large-scale CSP deployment is likely to be uneconomical without additional incentives mainly due to the overcapacity within the SING grid though there are good arguments for the infrastructure link between the networks. The potential for distributed generation is also not clear.

In another plausible scenario, natural gas supplies are delivered on time and at contracted volumes. The appropriate policy and public action to such a scenario would provide some additional time for adequate design, development and deployment of CSP and other renewables and/or (additional) interconnections. Currently, it is expected however, that even if natural gas supplies are steady there still is a certain level of excess installed capacity available within the SING grid. In this case again creating (additional) interconnections either national (SIC grid) or international (i.e. to Bolivia, Peru and/or Argentina) will prove to be an interesting course of action if one wants to deploy CSP.

The discussion above portrays some of the fundamental forces that determine the macro-economic environment for CSP technology implementation in the Atacama Desert. Although a CSP market chain does not exist within Chile, there are several market players currently active in the region (i.e. mining companies, power utilities, transmission system operators, industrial investors) that could perform various roles, either within the (future) CSP market chain and/or within the enabling environment. Furthermore, given the current concentrated nature of power demand and supply within the SING grid, co-ordination and co-operation on the development and deployment of CSP in this region should be relatively straightforward as most market players can perform multiple functions, as power supplier, power demand, and/or investor. Supply chains are not complex as this is a thermal power technology.

After having set up a CSP market chain, where also potential technology suppliers are involved, the discussion is likely to focus on factors such as, the dispatch regime, preferential grid access regime, guaranteed off-take and/or long-term supply contracts, exemptions and appropriate incentives (fiscal, rules and regulations, international emissions trading via CDM, etc.). 

At the micro-level (i.e. individual project), there are several of issues to be resolved before a large investment in a (new) technology is made. After the technology assessment (i.e. which technology is suitable?), the project design often focuses on technical and financial aspects (i.e. project lay-out, technical features, return on investment, CAPEX and expected OPEX, etc.). In most cases, such micro-economic issues are up to the scrutiny of the project developer and potential investor as it often involves commercially sensitive information. One aspect of project design that often is still lacking in the micro-economic environment is a project specific GHG-reduction potential calculation (see below for a project simulation).

CSP could also be used to displace part of the combustion of coal at a thermal power plant as coal plant has a higher baseline emission level compared to a CSP plant. For this simulation, a stand-alone CSP plant is considered where the solar-based power generated mainly displaces natural gas and coal fired thermal power (grid emission factor) when supplying to the SING-grid. In order to illustrate the GHG reduction potential of a CSP plant in the Atacama desert it is estimated that the SING grid has a baseline emission factor of a factor 1.5 of that of the SIC grid (596 tonnes of CO2-eq. per GWh/y [=EFsic] x 1.5 = 894). Since no recent estimate from a PDD or recent documentation could be retrieved, this estimate is solely provided for illustration purposes. Nevertheless, given the fact that the SIC grid produces electricity based on about 50% hydropower and 50% conventional thermal power (mainly natural gas) and that the conventional thermal capacity in the SING grid (100% thermal) has a large coal base, this estimated emission factor is fairly conservative.

Considering a stand alone CSP plant with a 64 MW capacity (similar to the proposed Nevada Solar One Plant
), which is contracted to supply 129 GWh annually a rough estimate can be made of the GHG emission reductions that can be realised with this technology in Chile. If 129 GWh of power produced from the SING grid is replaced by CSP generated power the estimated GHG emission reduction per annum (given the estimated emission factor) would amount up to 115 ktonnes of CO2-eq. per annum (i.e. about 2.3 Mton of CO2-eq. for a period of 20 years).

The data chosen for this project simulation do not exactly reflect the conditions in Chile where the solar irradiance, load factor, OPEX and CAPEX could be different and the total potential could be much higher. Nevertheless, this CSP plant example gives an idea of its GHG emission reduction potential. Assuming a linearly increasing project performance directly proportional to an increase in scale a 640MW CSP plant is estimated to reduce up to about 1,15 Mt CO2-eq. per annum.

The potential power from CSP plant is very high as they can be modular, do not need much land and desert conditions give high insolation levels. For example, for the TRANS CSP project
 they expect that “Starting between 2020 and 2025 with a transfer of 60 TWh/y, solar electricity imports could subsequently be extended to 700 TWh/y in 2050. High solar irradiance in MENA and low transmission losses of 10-15 % will yield a competitive import solar electricity cost of around 0.05 €/kWh.” In this fashion, CSP presents an opportunity for development in the south and for south-south technology transfer and trade.

5-A.2. Compact Fluorescent Lights (CFL)

Compared to CSP technologies, CFL were ranked relatively highly in terms of priority technologies and contribution to sustainable development (4.5 average) by the stakeholders interviewed in Chile though not so highly for the other case study countries. However, the concept of energy efficiency and efficient light bulbs is widely known probably more so than with other energy technologies and that CFLs are a direct substitute for incandescent light bulbs. Although the technology and its potential have been widely acknowledged up to date, there has been no large-scale and/or programmatic deployment of CFLs in Chile (and other countries) thus far, despite its almost obvious benefits. 

Rigid behavioural consumer patterns and a lack of clear incentives to reduce energy consumption are often key issues that need to be addressed when one wants to deploy CFLs (but other small-scale energy efficiency options in general as well) on a large scale.

5-A.2.1. CFL in the country context of Chile 

An Integrated Environmental Strategies (IES) study published by the Catholic University of Chile in December (O’Ryan and Febré Ingenieros Consultores, 2006), explores the GHG emission reduction and other effects (ambient air pollutants and health benefits) from an assumed climate change policy for Chile in relation to a business-as-usual scenario. In addition, it also simulated these effects for a number of technology options, including CFL in Chile. Based on data on the Santiago area, and an assumed baseline based on the dispatch regime of two local power plants, the application of CFL (for which a certain penetration rate was chosen) appeared to have significant benefits in terms of CO2, CO, SO2, NOx, NMHC, PM and PM2.5 in the order of magnitude of 80% given the assumed baseline, mainly due to electricity savings. Indirect public health (i.e. predominantly due to air quality improvement) benefits were derived from these results. The study also showed that an IES policy approach enables policy makers (from different ministries) to identify the trade-offs of certain policies more easily, and one of the main conclusions was that there is much to be gained in this area in terms of policy integration.

Within Chile’s Programa Pais de Eficiencia Energetica (Mellado, 2007) two efficient lighting projects have been proposed, the first is on the replacement of inefficient incandescent light bulbs in households (Proyecto de recambio de ampolletas) and the second project involves the replacement of inefficient public lighting (Proyecto de recambio luminaries publicas). In 2007, it became clear that the Government of Chile (Ministerio de Economia
) was considering the implementation of these projects as a programme of activities under the CDM based on the distribution of CFL within the country. The basic idea of the project is to distribute two CFLs each to 40% of the lower-income households free of charge. The programme will be developed together with the Inter-American Development Bank (IADB).

The programme’s contribution to energy savings is estimated to be around 97 GWh per annum and 388 GWh in total during the four-year project duration. The climatic benefits of this programme have not been calculated yet and depend on the specific project design. Assuming a countrywide applicable power grid emission factor of 596 tonnes of CO2-eq. per GWh/y (assumed country-wide grid emission factor equal to SIC-grid factor) the estimated GHG emission reduction mounts up to 57,8 ktonnes CO2-eq./y (231,25 ktonnes CO2-eq. in assumed four year period).

In order to get a clearer view of what the project design could look like and what kind of impact such a programmatic initiative would generate, a simulation will be presented below on the potential of large-scale CFL deployment in Chile in CDM emissions trading, energy and environmental (only GHG emissions) terms. Within the CDM framework, a number of CFL projects have already been developed. 

5-A.2.2. CFL potential in Chile: A simulation
The proposed CDM-CFL projects, which promote energy efficiency, involve a large amount of CFLs to be distributed to domestic end-users. For instance, the Visakhapatnam CFL project (Visakhapatnam CDM project, 2007) in India involves the distribution of about 870 000 CFLs to approximately 580 000 households, while claiming a GHG emission reduction of 49 ktonnes of CO2-eq. annual average during a ten-year crediting period. The project participants aim to distribute 45.000 CFLs in Ghana (Ghana efficient lighting retrofit project, 2006) with an annual average estimated GHG emission reduction of 1.1 ktonnes of CO2-eq. during a ten-year crediting period. Both projects mentioned calculate their estimated GHG emission reduction based on the applicable grid emission factor. One positive feature of the specific CFLs used in the Ghana project is that they are able to withstand substantial voltage fluctuations, so that they have a significant longer life span than the average conventional incandescent light bulb.

No CFL project at such a scale has been considered in Latin America, although government programmes and several papers indicate the desirable characteristics of widespread use of CFLs in countries like Chile. In order to make an adequate technology simulation for the impact of the above-mentioned CDM-CFL project in Chile it is essential to acquire data and information on the power grid and its emission factor(s). 

As Chile has four largely independent power grids (with specific emission factors), it is relatively straightforward to identify where a CFL project will generate the most emission reductions. In the Northern part of the country the grid emission factor is favourable for CFL application, since still a significant share of coal fired power in that area. Together with natural gas the Northern grid, SING (Sistema Interconectado del Norte Grande) is predominantly fossil fuel-based. The central and largest power grid SIC (Sistema Interconectado Central) has a large share of hydropower generation supplemented with natural gas and some diesel and coal. Given the seasonal and annual variability of hydropower generation the grid’s emission factor can vary significantly, which is a factor that should be taken into account when establishing the baseline emission factor. 

The other two Chilean independent power grids are much smaller and are located in significantly less densely populated areas. When considering a countrywide distribution of CFLs this could decrease project economics somewhat in terms of distribution costs and monitoring. However there are a number of possible additional sustainable development benefits of CFL application, such as ambient air quality improvement (and indoor air quality, especially in cases where liquid or gaseous fuel for lighting in domestic use is replaced by CFLs). Another benefit, mainly for smaller and/or unstable grids that frequently experience significant voltage fluctuations CFL application could also be favourable as CFLs are better able to cope with this issue and thus have a relatively long lifetime. 

For the purpose of this analysis, we only look at the SING and SIC power grids as they represent about 93% of the total power produced in Chile. Both grids are by far the largest of the country and are located in the most densely populated area of Chile, particularly in the Santiago area. The relevant grid emission factor can be derived from various CDM projects in Chile that take the SIC as the relevant grid. From the documentation of the Hornitos hydropower plant, the combined margin (weighted composite of the build margin and operating margin emission factors) emission factor is taken, which amounts up to 596 tonnes of CO2-eq. per GWh/y. As currently no CFL project via the CDM is proposed within Chile we can assume a specific number of CFLs being deployed for instance in the Santiago area. 

Assuming a programme of activities in CFL distribution in the Santiago area amongst all income groups, we can derive a crude absolute number of CFLs. As Santiago has about 5 million inhabitants, and assuming an average of 2 people per household and while assuming an average of 3 CFLs per household the theoretical maximum potential for CFL deployment in this geographical area is about 7.5 million CFLs. 

Additionally, if 20% of this population acquires access to the CFL distribution programme (according to project criteria) an estimated number of 1.5 million CFLs. The baseline assumption here is that solely conventional incandescent light bulbs are replaced. With an estimated average number of operating hours of four hours per day and a subsequent project lifetime of ten years the estimated reduction in power consumption in the area is estimated to be about 97.5 GWh per annum (about 65 Watt reduced consumption per CFL per annum
) resulting in an annual GHG emission reduction of approximately (97.5 GWh x 596 tonnes CO2-eq./GWh) 58 ktonnes CO2-eq. per annum. During an assumed 10-year crediting period this would yield a total power saving of 975 GWh and 0.58 Mt CO2.

The size (i.e. number of CFLs, energy savings) and scope (lower-income households) of this project simulation – in terms of estimated GHG-emission reductions – is comparable to the CDM-CFL project that is currently being develop by the IADB. This would imply that the future CDM-CFL project should involve the distribution of about 1.5 million CFLs in Chile.

These savings are significant and could be rolled out across the country and not just in Santiago so that the potential in avoidance of coal-fired power generation and the environmental implications including GHG reductions would be significant. The development of a market for CFLs could be stimulated by the proposed CDM project.

Part III

Technology Transfer Aspects

5. Technology Transfer Aspects: Mapping markets for technologies

6.1. Introduction to Technology transfer

As explained in Chapter 4, the purpose of technology transfer under the UNFCCC Article 4.5 is to “…promote, facilitate, and finance as appropriate the transfer of, or access to, environmentally sound technologies and know how to other Parties particularly Developing Country parties to enable them to implement the provisions of the Convention”.

The key challenge in this respect is that low-carbon sustainable technologies need to be adopted both by developed as well as developing countries, which requires that developing countries avoid past unsustainable practices and being locked into old, less sustainable technologies. Instead, technology transfer should allow them to move quickly to environmentally sound and sustainable practices, institutions and technologies. The transfer or innovation process must be fast enough to reduce global vulnerability to climate change. In this process the CDM could play a key role as it is focussed on low(er) carbon technology transfers to developing countries.

The process of technology transfer is informed by a range of literature on technology transfer, innovation, development, behavioural change and economic development. This Section therefore draws on some of this literature and highlights aspects of special relevance to this study. In particular, the market mapping exercise discussed below extends the studies in this area in examining the networks for different technologies and sizes of technologies in a range of country contexts and in exploring the role of CDM in that process.

6.1.1. What is technology transfer and what is really transferred?

The IPCC report on Methodological and Technological Issues in Technology Transfer (IPCC, 2000) contains a broad definition of technology transfer. They define technology transfer in terms of a set of processes “covering the flows of know-how, experience and equipment, for mitigating and adapting to climate change amongst different stakeholders such as governments, private sector entities, financial institutions, NGOs and research/education institutions”. Transfer includes diffusion of technologies and technological co-operation across and within countries. The term is usually applied to transfers from North to South, but as Brewer (2007) points out, it neglects the fact that some developing countries have climate friendly technologies which could be transferred from South to North and also from South to South. 

According to the IPCC (2000), technology transfer involves the process of “learning to understand, utilise and replicate the technology including the ability to decide which technology to transfer and adapt it to local conditions and integrate it with indigenous technologies”.

The term technology transfer refers to both the transfer of knowledge and of the hardware. Knowledge can be comprised of explicit technical scientific knowledge about the principles of how a technology might work. Such transfers also need to involve knowledge about the practicality of the technology to make it work under a range of circumstances. Then, when a technology is being transferred through an organisation, such as a manufacturer, there is tacit knowledge associated with the procedures associated with the organisation. For the host developing country, there are similar knowledge requirements with additional need for people who can interface with the host country organisations and people who can understand and have knowledge about the systems into which the technology is being transferred with its supply and support chains.

Of course, knowledge is not enough for a complete transfer of the technology. There also needs to be consideration of the host country social capital for the skills and expertise needed and host country technology base in terms of manufacturing capacity, supply chain capacity, end-of-life/waste disposal, institutional capacity and sustainability of the whole process and the social networks between them. For the technology innovation to deliver benefits to the communities within the host developing country, it is also imperative that local organisations buy themselves in the investment and that communities are involved in the technology implementation process.

IPCC (2000) considers only North-South transfers and breaks down some of the elements of the processes involved. It recognises a diversity of stakeholders in the process and identifies the following key actors:

· Project developers,

· Technology owners,

· Technology suppliers,

· Product buyers,

· Recipients,

· Users of the technology,

· Financiers and donors,

· Governments,

· International organisations,

· NGOs, and

· Community Groups

They do not mention research organisations, trade organisations and educational institutions, though these are also important in supporting the transfer process.

IPCC (2000) points out that technology transfer can take place in a number of ways and lists the following:

· Directly between government agencies, 

· Within vertically integrated firms, and

· Partnerships across a network of information service providers, business consultants and financial firms.

In bringing in the idea of key actors and networks, they are extending the technology transfer system and this is explicitly addressed in the market mapping approach which has been used in this study and is described in Section 6.2 (see also Chapter 4).

The IPCC (2000) report also recognises that the pathways for transfer will depend on the country context, sector and type of technology and this is also recognised in the current study within the market mapping exercise in Section 6.2. However, they explicitly mention pathways for interaction, such as:

· Government assistance programmes,

· Direct purchases,

· Licensing,

· Foreign direct investment,

· Joint ventures,

· Co-operative research arrangements,

· Co production agreements,

· Education and training, and

· Government direct investment.

Moreover, in addition to the ways in which technology transfer can take place and the pathways for transfers, the IPCC report also identifies stages within the processes involved in technology transfer:

· Identification of needs,

· Choice of technology,

· Assessment of conditions of transfer,

· Agreement,

· Implementation,

· Evaluation,

· Adjustment to local conditions, and

· Replication

It is emphasised that the processes are complex and not necessarily sequential. The final stages, from agreement to replication, represent the transfer to the local energy market and this is the focus of the market mapping exercise performed by ENTTRANS; the first stages, identification of needs and choice of technology, are comparable to the ESNA exercise in Chapter 5 of this study.

Barriers to technology transfer have been identified by many workers (Ellis and Kamel, 2007; IPCC, 2000) and these are discussed in detail in Sections 6.2 and 6.3. However, looking at the transfer processes as a system, particular to the type of technology, scale of the technology and country context, means that barriers are more related to blockages in the flows through the system or a lack of supporting and enabling institutions. This will be discussed in the coming sections.

The IPCC quite rightly emphasises that there is no fixed prescription for enabling technology transfer and that activities have to be grounded in the stakeholder and country context, as well as the technology scale and type. However, they focus on three main activities which are considered to make a significant contribution to overcoming barriers:

· Capacity building,

· Enabling environment, and

· Mechanisms for transfer.

First, it is worth looking at technology transfer in more detail from a conceptual view. In the following sections, some of the developments of the theories in this area and the implications of this review for technology transfer and the approach and results from this study are traced.

6.1.2. Technology Transfer and Innovation

The technology transfer process for a sustainable energy technology involves a process of innovation into an existing energy system. In many studies (Lundvall et al., 2002), innovation, whether social or technical, has been studied from the point of view of an industrialised developed country with the innovation taking place within its existing systems. Technology transfer, on the other hand, involves innovation from one country to another country, which may be more or less well developed. The innovation chain involves both the processes of research and development and the commercialisation of the technology, including its social acceptance and adoption.

Innovation theory

The importance of social capital for successful innovation, in terms of the multiple stakeholder collaborative learning and knowledge transfer activities, has been pointed out by the national systems of innovation (NSIs) approach developed by Lundvall et al. (2002). Other important aspects of such national innovation systems can be found at regional, technological and sectoral levels within a country. As Lundvall et al. (2002) point out, innovation system ideas are rooted in development theories (Hirschmann, 1958) and so it is appropriate to make a connection between technology transfer aspects to developing countries and development theories.

When analysing economic change in developing countries, development theories used to emphasise the role of institutions, whereas in developed countries markets were assumed to dominate. In developing the theory further, it became evident that the development of new technology was an interaction between the user sectors and the producer sectors within a country. However, in the context of technology transfers from industrialised to developing countries, such as with the CDM, one possible model is that less developed countries are the user sectors and industrialised countries the producer sectors. Other possibilities, of course, are that less developed countries are both producers and users of technologies, such as in unilateral CDM and in South-South transfers (e.g. technologies produced China and implemented in CDM projects in other countries in Southeast Asia).

Further studies on NSIs showed that success in innovation relate to long-term and close interaction with external agents (Rothwell, 1977). It was also realised that trust, loyalty and power relationships of the players in the market are important (Lundvall, 1985) which led to the focus on ‘interactive learning’ and which is the basis for the current focus on networks and mechanisms for innovation. It also supports the above-mentioned IPCC emphasis on the influence of differences in country contexts on technology transfer. For example, how firms and organisations from different countries interact depends on the differences between countries in terms of languages and mores, trust and transfer of tacit knowledge. In this respect, institutional aspects such as norms, habits and rules play an important role, as has been emphasised by Johnson (1992), who stated that institutions play a key role in the process of relationship building and building of trust and that the regulatory and legal environment round an existing market, such as property rights, contract laws corporate law arbitration, and labour market institutions will have an effect on this.

Innovation systems have two main dimensions: the structure of the system and the institutional set up. The structure of the system is concerned about what is produced and what are the competences developed by the system, while the institutional aspect is concerned with how the production innovation and learning actually occurs within the system.

Lundvall (1985) specifically recommends the NSI approach for less developed countries as innovations are based on everyday activities in firms and abilities of ordinary people. However, he emphasises that the rate of change based on short-term financial criteria in markets has serious consequences for maintaining the social capital upon which the development of intellectual capital depends. In his view, the short-term financial focus ignores the value of longer-term ecological implications and this has a negative impact on the innovation system.

Innovation according to Schumpeter (1939) would involve firstly the demonstration of a technology and then the diffusion of the technology in space and over time. Thus, a new ‘technology’ is adopted by the market and is disseminated throughout that market. As we have seen, the process of adoption is complex and also involves some behavioural change on the part of the receiver. This means that people must make an effort to actively seek out and adopt the technology and adapt to its requirements. The efficiency of this adoption process will depend on people’s experience, values and perceptions, but also on the economic, social and political environment.

Rogers and Shoemaker (1971) and Ostland (1973-4) developed a sociological/psychological theory of diffusion of innovations which has been widely applied to innovation of new technologies. Rogers (1983) defines diffusion as: “the process by which an innovation is communicated through certain channels over time among the members of a social system.” He derives three concepts from the theory: diffusion, adoption and innovativeness. Adoption refers to the famous S-shaped curve where the innovation, e.g., technology is adopted by more and more of the social system until it saturates the system. The rate of diffusion of the technology is the time taken to move from low numbers of adoption to the saturated level as also described by Gruebler (1997). Innovativeness is related to the personal characteristics of the individual who may be willing to change. Five stages of ‘innovativeness’ for individuals are identified and these stages correspond to the S-shaped diffusion curve (Rogers 1983). These stages are as follows:

1. Innovators (first to adopt),

2. Early adopters,

3. Early majority,

4. Late majority, and

5. Laggards (last to adopt).

A review of the application of diffusion theory is provided by Rogers (1983, 1995, 2003). Key factors in the adoption process, which will affect the outcome, are identified. These factors include personality traits, attitudes, and socio-demographic factors, the nature of the social system, and their perception of the attributes of the innovation. These in turn require consideration of the communication system between the social actors and also the constraints of the social system. Social psychology is concerned with the links between the individual and society. Rogers (1983), like Lundvall, emphasises the social processes involved in diffusion and the nature of the social system. He proposes that system norms which reflect cultural patterns of behaviour have an important role in determining responses to innovation. Thus studying local practices and the barriers that these produce as well as incentives for adoption of an innovation can provide a foundation for progress in innovation acceptability and acceleration compared to the normal top down approach.

Rogers and shoemaker (1971) also introduced five types of perceptions which they identified from their study of innovations. These perceptions will have an affect on the decision to adopt the innovation and will thus affect the overall rate of adoption. The perception of the innovation is affected by the following psychological characteristics: 

· Relative Advantage: the perception of how much better the innovation is relative to the status quo,

· Compatibility: the perception of how well the innovation fulfils the person’s needs, values and past experience,

· Complexity: How easy it is to understand and use,

· Trialability: The possibility of being able to try out the innovation on a limited basis before adoption, and

· Observability: How clearly can the results of the innovation be seen?

The work of Bauer (1960) and Ostland (1973-4) has added to this list the characteristic of risk: the expected probability of economic personal or social problems resulting from adoption (see also Guagnano et al, 1986). This can be modified to perceived risk: which is the perception of the social, physical and functional risks of the innovation (Shama and Wisenbilt, 1984).

Rogers and Shoemaker in 1971 also found that the relative importance of relative advantage, compatibility, trialability and observability were higher compared to perceived risks and complexity for adopters. Demographic factors were also found to be important with age and income being key. Young and highly educated professionals on high incomes tended to be adopters.

Observability and trialability have been the subject of contention as some studies failed to find these aspects important. However, this is technology dependent and further work understanding the role of demonstration programmes was conducted by Shama and Wisenbilt (1984) and Leonard-Barton (1981). This is important in terms of accelerating innovation and the findings within the country studies described in chapters 5 and 6 on the expressed need to see technologies in action within the country context.

Developments from Rogers’ original work linked diffusion theory with social network theory (Darley and Beninger, 1981) to account for the social intractions which also affect the decision to adopt and innovate. This links to the work of Lundvall on national systems of innovation. In addition, the six factors identified above (including risk) can be disaggregated into subfactors which can explore the complexity of the decisions being made. Trialability however was distinct in this respect.

Shama and Wisenbilt (1984) postulated a refinement of the factors based on a review of the literature and the studies carried out. These are:

1. Economic feasibility,

2. Reliability, maintenance and safety,

3. Legal and regulatory issues, and

4. Regional aspects.

One of his insights was that financial barriers may not be a good indicator as such as what is important is the relative advantage over the status quo which he pointed out will only be manifest over time. Using life cycle costing with energy savings and payback times is problematic as it involves consideration of system efficiency, location, energy prices, income level and uncertainties in future prices for energy services. 

Hobday (1997) points out that successful developing countries are good at linking into the national systems of innovation in developed countries. The NSI approach with its focus on norms, habits and rules within a country is particularly useful where there is a need to take account of local and traditional knowledge. In many developing countries, such knowledge is largely not documented and lodged solely in local competences (Ernst and Lundvall, 1997). Lundvall et al. (2002) stress that the approach has been applied mainly to industrialised countries and it will be important to consider the effect of globalisation on the possibilities to build innovation systems in developing countries.

An aspect that has been identified as currently lacking in the NSI approach, is that it does not handle the potential for power struggles and conflicts over income within the innovation interactive learning focus. Such problems could offset the co-operation and communication aspect of innovation development, or as Gu and Lundvall (2006) state: “interactive learning possibilities can be blocked and competences destroyed for political reasons” and “counteractive policies are needed as is stability in the financial and macroeconomic fiscal and monetary policies”. To further improve innovation systems, there is a need for long-term competence building in firms and society. Gu and Lundvall (2006) recommend a cross-policy strategy with elements from social, employment, education, science, energy and environmental industrial, energy and environmental policies. Banks and financial ministries, he suggests, are not the best people to do this.

Gu and Lundvall (2006) propose that production capital and intellectual capital are easily reproduced, but that natural and social capital are not. Therefore, focussing only on production and intellectual capital and neglecting natural and social capital is not sustainable.

The above has shown that innovation systems theory has developed from analysis of existing systems in the industrialised countries to a focus on the role of social capital in the form of multi stakeholder networks for collaboration, interactive learning and transfer. However, it should not be applied directly to developing countries without taking account of their particular context.

Gu and Lundvall (2006) suggested that the main requirements for innovation within a country are:

· Formal rules in market regulations and planning, 

· Informal norms rules and values that shape collaboration ways or compete,

· Strong and diversified systems, 

· Well developed structural and institutional support eg legal, education, regulatory,

· Competence building systems,

· Interactive learning systems ‘where agents communicate and cooperate in the creation and utilisation of new economically useful knowledge’, and 

· Capacity building for learning for all levels of society.

Conflict can arise because something is replaced and power and income can be lost from one set of people and transferred to innovators. There can be deliberate moves to block the innovation process for this reason. Policies to minimise these opportunities are needed, in particular in developing countries which may be more vulnerable to this. In addition, in international co-operation aspects, issues of knowledge transfer can emerge, such as in the case of monopolistic electricity utilities blocking market entry for renewable technologies.

With respect to the role of energy technologies in innovation, studies have shown that energy systems are subject to inertia and lock-in effects (Unruh, 2000, 2002) and that introduction of renewable energy technologies involves informal organisational and behavioural norms (Karnoe, 1996). Winskel et al. (2006) show that “Organisations operate in embedded socio-technical networks and tend to re-invest in established competences: disruptive technologies [e.g. renewable energy technologies] rarely make sense to incumbents so their development tends to be left to small outsider organisations.” This is an important observation which is reflected in the results of ENTTRANS where stakeholders interviewed in the case-study countries have given low priority to technologies that they were not familiar with. This in turn has implications on how technology transfer processes should proceed.

Therefore, it has been argued that policy interventions are needed to make firms consider alternative energy technologies (Rip and Kemp, 1998). According to Reijnders (2002), there is a need for policy to support a technology push and feed-in market pull for effective system building. Therefore, widespread support for renewables at the preparatory stage is an essential precursor for policy intervention to facilitate industrial growth.

Studies of other energy systems also indicate that developing a new technology requires a long period of learning and network building in the experimental phase with sustained policy support to maintain a range of different designs and to avoid lock-in round unsuccessful designs. According to Bergek and Jacobsson (2002), creating and maintaining this ‘Design Variety’ requires an inclusive style of system building. Social acceptance plays an increasing role in the market development of an innovation. Wustenhagen et al. (2007) postulated that there are three main elements of social acceptance: a broad general public acceptance in principle for renewable energy technologies, effective policies for new investors, and collaborative decision making on spatial planning.

6.1.3. Technology transfer and economic growth

Gruebler (1997) examined the process of technology transfer in terms of the patterns of diffusion of innovation at a macro level. He found that, for a range of technological innovations, they all followed the three stages of invention, diffusion and saturation, as identified earlier by Schumpeter (1939). He also uses the well-known S-shape diffusion curve (Hobshawn and Rude, 1968) for social or technological change to show that the time between the initial invention/demonstration to adoption varies with how radical the change is in terms of the sociological and organisational and institutional system changes involved. In addition, these innovations were accompanied by other critical innovations. For example, the development of road systems goes in parallel with the development of oil pipelines for supplying the fuel for the cars. Gruebler (1997) also showed that diffusion is also a spatial phenomenon with areas that adopt an innovation later, do so faster, but with less penetration.

Gruebler (1997) points out that the cycle of invention, diffusion and saturation followed by a new invention which substitutes for the original ‘technology’ tends to go through a period of crisis in transitional periods when the old system is saturating and the new is still at the early stages of innovation. Saturation leads to a decline in the rate of technical and social change leading to a slowdown in economic growth. This transitional period lasts for some time before a period of accelerating rates of change occurs. These economic growth periods seem to correlate with the emergence of a cluster of interrelated innovations leading to new products, markets, industries and infrastructures supported by social and organisational processes.

6.1.4. Summary of insights from the literature

The review has provided many insights for technology transfer to developing countries. Energy systems in most developing countries, even in least developed countries, tend to have large-scale infrastructure and institutional inertia, similar to those in industrialised countries. Changing investments in energy infrastructure to low-carbon alternatives and more decentralised energy generation and making industry more efficient could be hampered by ingrained habits and training, as well as pressures from industrialised countries to buy their older technologies.

If there is a possibility of leapfrogging, then concerted efforts would need to be made to overcome the lag times built into changing long-term infrastructure systems or of circumventing them. Currently available high-carbon or older technologies tend to be cheaper and more affordable for developing countries and play to the existing experience and know how. 

The role of social capital in terms of the multi-stakeholder networks in innovation systems needs to be recognised and explicitly fostered. Lundvall et al. (2002) warn that short-term financial criteria can undermine this resource and that natural and social capital cannot easily be renewed.

Power and lack of trust in markets can block change as can be seen in the behaviour of monopolistic electricity utilities (whether overtly privatised or not) towards distributed energy and new sources and the use of intellection property and other methods for blocking innovation. Gruebler (1997) showed that economic losses from innovations will affect some existing market players who will therefore resist innovation. As Winskel et al. (2006) point out “Organisations operate in embedded socio-technical networks and tend to re-invest in established competences: disruptive technologies e.g. renewable energy technologies rarely make sense to incumbents so their development tends to be left to small outsider organisations.” 

The need for the country and technology context has been shown in the NSI approach to be grounded in the institutional settings within the country relating to cultural norms and rules and firm-to-firm interactions.

Rogers’ work on the key factors affecting perceptions for decisions to adopt an innovation showed that these included relative advantage, compatibility, complexity, observability, trialability and risk. Early adopters tended to be young, highly educated professionals. The findings within the country studies described in Chapters 5 and 6 on the expressed need to see technologies in action within the country context indicate that in the technology transfer context that this may be an important factor in terms of accelerating innovation.

These key perceptions of new technologies therefore need to be addressed, and in addition awareness of the existence of the new options. In the short term, small-scale new technologies may have more opportunity to enter these markets.

Presently, the CDM concentrates on single projects, mostly in isolation of the host country’s national and technology context, and does not address technology transfer on any scale. It currently does not foster the supporting systems needed to enhance adoption of a new technology, and it can therefore only address part of the process. The isolated installation of projects is useful for only the very early stage of demonstration of an invention, but the real technology transfer processes will require much more effort. This study provides insights into how the CDM could be adapted to deliver more technology transfer through improvement of the country system for adoption of low-carbon technologies.

In this analysis it is suggested that for real technology transfer a more programmatic approach to the CDM needs to be invoked so that a portfolio of projects can be introduced which is designed to explore the range of circumstances and applications in the host country, supported by complementary programmes to foster the knowledge transfer systems and knowledge transfer networks needed for success. 

The following sections discuss the ENTTRANS approach to explore the country systems for adoption of technologies by the market and present the results of the research done in the five case-study countries.

6.2. Market mapping

Where the ICCEPT study on ‘Innovation in long term renewables options in the UK’ (Foxon et al., 2003) identifies five stages of transfer of a technology into the market (basic and applied R&D; demonstration; pre-commercial; supported commercial and commercial), the CDM as a project mechanism can only really contribute to the demonstration and pre-commercial phase unless other supporting activities can be included under a programmatic CDM. In order to examine what these supporting activities might be, a new approach, ‘market mapping’, was used to explore the country and/or sector systems into which the technology would be diffusing.

Mapping the market is a relatively new approach which was devised by Albu and Griffith (2005) in the context of extending a sustainable livelihoods framework for small-scale poor farmers in developing countries (see also Chapter 4). They considered that, although the sustainable livelihoods approach was powerful in considering some of the key constraints, objectives, and drivers for communities, it did not address the issues of developing markets for the local sustainable livelihood activities. The technique has since then successfully been applied to a number of developing country situations (Griffith and Edwards, 2006) with the main aim of creating networks to support the development of the markets for improved co-ordination and innovation. Independently the International Potato Centre in Peru developed a similar participatory market-chain approach (PMCA) (Bernet et al., 2005). These two ideas have subsequently been amalgamated in the work of Albu and Griffith (Almond and Hainsworth, 2005).

The relevance to ENTTRANS study is therefore clear in terms of exploring what needs to be done to move a technology into the diffusion stage in a developing country. The application of the market mapping approach to technology transfer activities is novel and was used in this study to explore the system into which the technology would be transferred in the developing country.

6.2.1. The Market Mapping Technique

Albu and Griffiths (2005) describe the process of technology diffusion by dividing the market map into three elements: the business enabling environment; the market chain; and the market supporting services. These elements are illustrated in Figure 6‑1.




Figure 6‑1. The market map method.
Source: Albu and Griffith, 2005.

The market chain

For the market chain which is the main representation of the market system, the question being asked is: Who are the economic actors in the market chain? This question should elicit responses which may include: Primary producer, Importer, Traders, Processors, Input suppliers, Energy Company, Wholesalers, Retailers and Customers.

Business enabling environment

The business enabling environment should include the critical factors and trends shaping the market and the operating conditions such as infrastructure, policies, and institutions. The purpose is to identify the trends affecting the business environment and to identify who has the power in the market and who is driving change. This can then provide information on whom to lobby and help determine opportunities for action. According to Albu and Griffith (2005), the enabling environment encompasses the following:

· Relating to market demand,

· Consumption trends,

· Tax/ subsidies and tariff regimes,

· Relating to transformation activities ie costs of doing business,

· Infrastructure constraints and investment policies,

· Transport policies and licensing,

· Technological development,

· Trade regime (import/export),

· Relating to transaction activities,

· Systems of finance,

· Gender roles in business and finance,

· Registration of land and property,

· Legal requirements for contracts,

· Commercial law,

· Business licences and regulation, and

· Standards quality control and enforcement.

Supporting Services

Supporting services are the business and extension service providers supporting the market chain. The linkages to the market chain are shown in Figure 6‑1 to complete the market map. The purpose is to identify the needs for services and who the users are. This gives insights on what can be done in terms of supporting services to make the market more efficient. Such services are myriad but can include financial services, quality control, technical expertise and market information services, etc. 

The shape of a final map is shown in Figure 6‑2.
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Figure 6‑2. An example market map 
Source: Albu and Griffith, 2005.

6.2.2. The market mapping process

The market mapping exercise takes place in a three-stage process involving:

a. The creation of a preliminary map using existing knowledge by the research team members. This may or may not be necessary. If there is a shortage of time, this can be helpful as the basis for discussions. On the other hand, it may act to anchor the participants in a particular model which is not the same as their perceptions of the system. In ENTTRANS, this was used in some cases where time was very short.

b. A participatory process to engage the market players:

(i) 
to identify incentives for engagement in the exercise;

(ii)
to form market opportunity groups of representatives through whom a large number of small producers or other market actors can be represented; and

(iii)
to conduct a participatory market chain analysis (PCMA) to create a market map while also building trust and negotiating and networking.

In the ENTTRANS exercise, due to time and budget limitations the focus has been mainly on (iii), though there was some element of (i) in the preparation of the invitations to the workshops held in the case-study countries. For small-scale technologies, depending on the numbers of existing players step (ii) might be required.

c. An action phase resulting from the formation of a functioning network of market actors based on the relationships formed and the trust engendered. By necessity, this last phase has to be taken up by the country stakeholders as an ongoing activity beyond the contractual scope of the ENTTRANS study.

Thus, market mapping involves a process of identification of market stakeholders, identification of incentives for engagement by these stakeholders in the technology diffusion process and then a series of meetings with stakeholders to generate a detailed map of the system in which they operate to identify opportunities to increase the efficiency of the operation of the market and opportunities for development and co-operation. The outcome of the overall process is the creation of a network of market actors able to carry this forward into the future and deal with new problems and make changes as required. The main aim is to create a network that is able to explore the system and identify and meet the system’s challenges.

The insights into the system gained in the process are the basis for future development and can give some indication of the directions for supporting activities for technology transfer.

Finally, it must be noted that in carrying out the workshops in the ENTTRANS case-study countries for the PCMA, it became obvious that markets for technology transfer could be very different, as there could be a market for large-scale energy technologies, and one for small-scale energy technologies. Both types of markets are explored further in the results from the Workshops described in the next Section.

6.3. Workshop results

6.3.1. Market mapping in co-operation with stakeholders

In this section the workshops organised in the case-study countries during June-October 2007 are reported on and the market maps obtained are summarised and discussed. The details of the workshops have already been reported in the final reports of the workshop, which are available on the ENTTRANS website
 and in the Annex to the ENTTRANS Periodic Activity Report 2007. The importance of the country context for technology transfer can be seen in the particular historic energy environments and geographical considerations as well as cultural aspects for each country.

The main aims of the workshops, to which the same stakeholders were invited who participated in the questionnaires as well as other interested stakeholders, were:

· To feedback the results from the questionnaire on energy needs and technology priorities (see Chapter 5).

· To explore the existing market system into which a new low-carbon technology would be introduced through the CDM by using the ‘market mapping’ approach. 

· To explore how the CDM affected this process at the international and national levels and also how it could facilitate market adoption of technologies. 

In the next sections, the results of the market mapping are discussed. The specific country approaches to the workshop with the technologies considered are introduced first of all and this is followed by discussion and comparison of the different elements of the country maps followed by the opportunities identified and then the blockages or barriers in the system preventing progress on the efficient operation of the market. Comparisons are made across countries for small and large-scale technologies. The barriers are also compared across countries and discussed relative to the questionnaire, the IPCC special report on technology transfer, EGTT, and other sources.

Kenya

For the workshop in Kenya, no preliminary map was prepared but the initial workshop aim was for the participants to do this without an initial template prepared by the team as this may influence the outcome. It was felt that there was sufficient time in the workshop to allow people to generate a map.

The participants were split into two groups: 

1. Group 1 constructed the market map for a large-scale project involving Concentrated Solar Power (CSP) for grid or mini grids electricity (see Figure 6.3). 

2. Group 2 constructed the market map for a small-scale project involving a biomass gasification stove for cooking in households or institutions (see Figure 6.4).
The three elements of the market map were discussed in the groups and the links between them elicited.
China

For China, the participants were a mixture from Shandong province and from Yunnan province (see Section 5.3.3). Though a preliminary map had been prepared, it was not used as in order to avoid anchoring the participants and because there was sufficient time for discussions. The participants were split into three groups and they considered the following transfers:

1. Group 1 constructed the map for large-scale imported electricity supply technologies (e.g. wind turbine power, see Figure 6‑5)

2. Group 2 constructed the map for large-scale imported energy efficiency technologies (e.g. in cement industry, steel industry, etc., see Figure 6‑6).

3. Group 3 constructed the map for small-scale new technologies (e.g. solar heating and cooling, see Figure 6‑7).
Thailand

In Thailand, the participants considered the following two sets of technologies based on an initial market map prepared by country partners: 

1. Group 1 constructed the market map for large-scale technologies such as biomass and biogas based generation (see Figure 6‑8).

1. Group 2 constructed the market map for small-scale CFLs and solar thermal heating (see Figure 6‑9).
Unfortunately, the market mapping exercise was restricted in time and mainly the large-scale technology map was discussed and developed. Though the small-scale technologies were not fully discussed, they are included for completeness.

Israel 

The study partner from Israel adopted a different format and hosted a large meeting to discuss the potential of clean energy technologies, the technological perspective of renewable energies and the commercial and environmental regulation in the Israeli energy market (see Figure 6‑11). The focus was on solar energy technologies for electricity and how the CDM could help support the diffusion of these. One observation from the workshop was that to replace fossil fuel use in Israel, 2 TWh per year of solar energy technology would have to be installed. Biofuels, clean coal and solar PV were also discussed followed by a discussion on the CDM and emissions trading. The key conclusions were as follows:

· The solar thermal technologies are mature technologies. They can provide electricity, heating and cooling in many places in Israel and around the globe.

· The achievement reached until now in harnessing solar energy are impressive and cover the many applications.

· To assure reduction of pollutant emissions (CO2 and others) derived from using fossil fuels, additional systems using solar PV and solar thermal must be introduced. 

· The present costs of electricity, as well as the costs of heating and cooling, neither contain the hidden costs of the emitted pollutants, nor the environmental burden of using conventional fuels. Those values ought to be taken into account when comparing the real cost of solar thermal energy to other means of providing energy. Bearing this in mind, the solar and some biofuel technologies must still be supported by local authorities, either through an appropriate legislation or through direct financial subsidies. 

· CDM and other financial tools might be efficient tools to promote implementation of some technologies especially when the incentives of the Israeli government do not exist.

Chile

The ENTTRANS partner from Chile adopted a different format and addressed some different questions. A discussion was held on the feasibility of the use of low-carbon technologies in Chile. The result was that it was agreed that such alternative technologies could not meet the demand for electricity. It was not clear if the different energy services had been discussed separately or if decentralised generation rather than centralised grid production had been discussed. The difficulties and insecurity of supply for natural gas and the soaring oil price were cited as reasons for concentrating on coal for power in the future especially as new coal reserves had been found in the south.

The focus of future technologies would be in clean coal technologies such as coal gasification especially as these can be retrofitted to existing plant at relatively low cost. 

Due to time limitations at the workshop, stakeholders did not explore market mapping for new technologies, as in the other case-study countries, but concentrated on looking at the barriers to penetration of renewable energies in Chile. The discussion was based on existing experience from case studies in Chile involving biomass for co-generation, run-of-river hydro and a wind power project. The barriers identified are discussed in Section 6.3.3.
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Figure 6‑5. CHINA: Group1 Market map for large-scale wind turbines



Figure 6‑6. CHINA: Group 2 Large scale Energy Efficiency technology for the cement industry

Figure 6‑7. China: Group 3: Market map for small scale solar heating and cooling

Figure 6‑8: Thailand: Group 1 Market Map for Biomass based large scale Technology for electricity production.
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Figure 6‑9. Thailand: Group 2 - Market map for Compact Fluorescent lamp
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Figure 6‑10. Thailand: PROPOSED Market map for small-scale solar thermal heating and cooling.

(This map was the proposed map subject to discussion but time limited input for more specific information)
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Figure 6‑11. Energy market map in Israel
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Comparison of market maps for large and small technologies in case study countries

The Market Mapping exercise was undertaken to explore an area which is not usually considered in terms of technology transfer, but which is crucial for successful transfer: the nature of the market within which the technology must compete. If markets are inefficient or resistant to change or lack trust then overcoming the barriers being identified will not provide a successful transfer on their own. The exercise is designed to allow the market players to interact and examine their market system in a way which normally does not occur. The aim is to generate the impetus for a market network actively looking to maximise the efficiency and equity in the market.

In practice, differentiating between the enabling environment and the supporting services (see Figure 6‑1 and Figure 6‑2) was not always clear-cut and different countries/groups viewed these differently and so there is overlap between these. The exercise undertaken in the countries could only be a first step in this process of generation of knowledge and stakeholder contact and trust. Nevertheless, it can provide interesting insights into the process needed for technology transfer. 

The technologies chosen and agreed with the group were designed to challenge the status quo where possible. The results are given in the market maps and summarised in the tables below.

It is clear that there are large differences between countries in both implementing the new market mapping technique and also in the country responses to the exercise. 

Small vs large-scale market chain across countries

For Kenya and China, the market maps for the small-scale technologies were different in terms of complexity to the large-scale technologies. In Thailand the maps for small-scale were not fully completed and developed due to restricted time.

Comparing the market chain elements of the map, it is clear that in Kenya and China there is a greater range of stakeholders involved in the chain for small-scale technologies. In Kenya, the main differences compared to large-scale were in the need for retailers, sales agents, promoters, installers, service agents and wholesalers. Similarly for China, the small-scale technology focus seems to be on the need for the district dealers, district agents, design and installation dealers, service dealers and real estate developers. This is the network needed to reach the much larger range of customers who have to be actively engaged in buying the new small-scale product. In addition, the importance of quality control and regulation was recognised in including this aspect as an integral component. 

For large-scale technology, the chain ends with the utilities and distribution companies who already have their distribution network and who are not changing what they sell. For imported technologies, there are additional areas such as shipping, but in both cases the technology may be imported and so both need this aspect which is recognised under importers. Although small-scale technology designers are part of the market chain, there seems to be a much greater need for local and international engineering consultants for the larger-scale technology. 

It therefore seems clear that for adoption of the small-scale technology by the market there is a need either for an interface to an existing network for reaching customers, or the creation of such a network and interface to it. Programmes of small-scale projects intended for transfer have to ensure that this aspect is built into the programme design.

Enabling business environment across countries

The enabling business environment should include the critical factors and trends shaping the market and operating conditions such as infrastructure, policies, and institutions, fiscal aspects, financial incentives, infrastructure for distribution and production. In general, the main factors included in the mapping were as follows:

· Government department co-ordination and red tape,

· Regulation, fiscal and legal,

· Trade and research institutions,

· Transparency and Trade Laws, especially regarding Independent Power Producers (IPP),

· Small scale: local expertise, research, training, financing, risk offsetting, 

· Large scale: tariffs, privatisation and int. incentives,

· Policy environment, and

· Public awareness and information.

Commonly noted aspects for implementation chains for large and small-scale technologies for Kenya, China and Thailand were: government departments (red tape), trade and research institutions, standards, price, regulation and legislation, and policies. 

For small-scale technologies in Kenya the accent was on research and training and accessing financial resources, quality control and the high risk of small-scale technologies, while the large-scale technology enabling environment for CSP was dominated by privatisation, tariffs, and international incentives. For Kenya, government policy on licences seems to be good. Quality control and standards for Kenya and Thailand again seem to be a concern for small-scale technologies as was availability of local expertise.

In Thailand, a specific concern not seen in Kenya or China was over conflict and security, food security, and land use/ownership and this is related to the nature of the fuel as this was associated with biomass generation. Debt collection was also a concern. 

Transparency and Trade laws (e.g. intellectual property rights, patent office) were mentioned in Kenya and China as part of the enabling business environment. Public awareness and information availability was also a key concern in China for the enabling environment and mirrored in the inclusion of media in the market chain for small-scale solar thermal.

The enabling business environment depends on the country context and the technology though there are many general aspects that countries and technologies have in common. There are some differences across large and small-scale technologies related to quality control and risk and access to finance for small-scale projects.

Support Services across countries

As mentioned above there is some overlap between the support services and enabling environment. Therefore, if a topic is mentioned the enabling environment it is not repeated here under support services:

· Financial services,

· Legal services,

· Professional engineering services, and

· Government planning and support, including R&D and Codes and standards.

For large-scale CSP in Kenya the support services were grouped under financial services, legal services and regulations, professional engineering services and government planning and support (e.g. R&D). These general headings apply to Kenya, China and Thailand and also apply to small-scale projects, except for professional engineering services which tend to be more relevant for large scale technology projects. Thailand had the addition of Debt collection and metering as a concern though finance for investment was not perceived as a problem in Thailand.

Links between support services and market chain across countries

The links between the support services and the market chain can show where some key services are needed or where blockages might occur. For the large-scale CSP in Kenya key roles are seen in financial services, government support including R&D, legal services and codes and standards. These also applied to the small-scale biomass gasification stoves along with quality control and marketing. In China for large-scale wind turbines similar support services apply but with emphasis on technique services for training and maintenance. Small-scale solar thermal in China also covered the same concerns but identified exchange rate risks in addition. In Thailand, as mentioned earlier, the same links are given but with debt collection as an extra service supporting the market. Small scale followed a similar pattern though there are less data on these.

Technology and country specific aspects

The Chinese stakeholders identified natural conditions and physical distribution conditions as important concerns for the enabling environment for small-scale projects though they will also affect large-scale projects. Material availability and location suitability were also highlighted. These general concerns are manifest in the following examples from the maps for Kenya and Thailand.

With respect to biomass-based technologies in Thailand there were concerns about the security of the fuel supply and food security, whereas also legal and contractual conditions needed to be strengthened. 

For large-scale CSP technology application in Kenya there were concerns with infrastructure for arid and semi arid land, wayleaves and water.
Summary

Taken together the insights from the market chains in the five case-study countries shows that the enabling business environment and the support services along with the links can provide an initial picture of the complexity of the system and also of the areas where blockages can occur and which need to be examined and corrected where possible in order to enable the full technology transfer opportunities. It is also clear that the maps have elements in common for the market chain, enabling business environment and support services but alos that country conditions are important and the type of technology and its size. 

These insights are a first step in elaborating the complexity and key activities for successful transfer. The creation of a market network is needed to explore the system further for the country and technology specific opportunities and blockages. 

In the following sub-sections, the groups identified an initial set of opportunities and blockages.

6.3.2. Opportunities identified from market mapping

As a next step, the stakeholders were asked to identify opportunities arising from the market mapping analysis. These have been listed in Table 6‑1 below for each country and for the different technology scales.

In Kenya in both large and small-scale technology interventions, the participants were able to identify many opportunities and sustainability benefits emerging from adoption of the technologies. In the workshop a genuine enthusiasm was generated for the technologies which had not been considered before then. At the country level, stakeholders identified benefits in terms of economic development, such as improved skills and creation of jobs, and in terms of increased energy security of supply and improved balancing of power supplies. At the local level, identified benefits from the technologies were: poverty alleviation, in particular when introducing CSP in the north east part of Kenya, which is a poor area, and small scale local benefits; improved quality of life, e.g., because of the improved access to modern types of energy; and improvement of health, because of the avoidance of in-house smoke caused by burning traditional biomass for cooking purposes.

With respect to opportunities at the international level, stakeholders mentioned that a technology, once it is adapted to developing country conditions, could be further exported to other developing countries. In addition, the contribution of introducing low-carbon technologies in the country to addressing the issue of global warming was recognised.

Additional funding leverage and hybridisation with other renewable technology opportunities were also valued.

The emphasis in Thailand was on the opportunity to have superior technology with the associated knowledge and skills training benefits and development of services from local suppliers as well as the opportunity to adapt to new technology. One example of a technical aspect of the market map mentioned at the workshop was the fact that compact fluorescent lamps are preferred over incandescent bulbs, because they are tolerant of voltage swings in the power grid. Incandescent bulbs, instead, more easily break because of voltage swings. The stakeholders in Thailand also mentioned that by mapping the market for a new technology, policies and incentive schemes in the country could be refined and directed towards investments in new technologies. It would also provide an opportunity for local suppliers to learn to develop technology programmes instead of relying mainly on foreign investors to complete project development and implementation. Usually, the latter route is preferred in Thailand because it offers a stronger financial position, but with the CDM revenues, the first route could become increasingly feasible. Finally, it was recommended that local consultants were used, where possible, for technology implementation projects (under the CDM) in order to reduce transaction and monitoring costs and make sure that the project is fully in accordance with the local preferences.

China is different to many countries in that the main companies who would buy large-scale technology are government-owned and therefore the main market actors are governed by government policy and regulations rather than market pressures. This does not apply to some industries for large-scale energy efficiency. Nevertheless, some provinces offer subsidies to encourage manufacturers to change to technologies that are more efficient. For example, in Shandong province a technology fair being held in October 2007 offered 50% subsidies to manufacturers to adopt new technologies. In China, the main driver for large-scale projects would be government policy and regulation rather than market forces. For energy efficiency in industry, the central government or the provinces can offer incentives for change. However, for small scale projects there would be an opportunity to develop a market.

In Chile, government-led regulatory changes requiring electricity from renewables can provide the driver for change and the opportunity to develop a market. A new law, the Short Law II requires 5% of demand from small clients be met by renewable sources. Another new law is under consideration which would require all generators larger than 200 MW to dispatch at least 8% of their energy from renewables. Stakeholders expected access to CDM finance to improve the internal rate of return of technology implementation projects.

Israeli stakeholders recognised opportunities in the solar market for power generation and for small-scale technologies as delivering benefits for energy security to the country. According to stakeholders, Israel has built up experience with a range of technologies and has a good potential for a range of applications. An important driver for implementation of new technologies is the need for low carbon and energy security of supply. Stakeholders mentioned though that only by including external effects from conventional fossil fuel combustion in the cost calculations (e.g. energy prices) would justify the additional initial financial risk related to introducing and implementing new technologies.

Summary

The key opportunities seen by the participants in utilising the ‘new’ technologies discussed for the market maps included the following Trade and Sustainability Benefits:

· Trade opportunities,

· Economic development and superior technology,

· Electricity load balancing and security of supply,

· Poverty alleviation,

· Increased funding and new policy directions, and

· Improved skills.

Table 6‑1 summarises for each country the opportunities identified in technology implementation chains.

	Table 6‑1. Opportunities identified in technology implementation chains

	
	Kenya

	Opportunities for small scale biomass gasification 


	· Categorisation of technology implementation as programmatic CDM

· Opportunities for technology and innovation

· Opportunities for technology adaptation

· Opportunities for locals to participate

· Opportunities for local capacity building

· Opportunities for financial savings at household and national level

· Opportunities for job creation and poverty alleviation

· Opportunities for waste management utilisation

· Opportunities for international trade

· Opportunities for scaling up

· Opportunities for reduced IAP for health

· Opportunities for reduced time and frequency of firewood collection

	Opportunities for large scale CSP
	· More producers

· More economic development

· More security of supply

· More jobs

· More low carbon sustainability

· Balance power supplies and national power matrix as CSP is located in north east of country and CSP power would be available at times when Hydro would be unavailable.

· Development of capacity and skills

· Additional funding leverage

· Poverty alleviation with increased electricity access as located in poor areas 

· Quality of life improvements such as education for local communities

· The technology would help achieve Millennium Development Goals (MDGs)

· Desalination, geothermal, thermal storage possible with hybridisation 


	Table 6.1. cont.
	Thailand
	

	Opportunities for small scale CFLs and solar thermal 
	· Access to CDM finance

· CFLs are tolerant of voltage swings in power grid compared to incandescent bulbs

	Opportunities for large scale biomass/biogas for power
	· The basic market chain is already in operation in Thailand

· Foreign turnkey integrated technology solutions (foreign direct investment, FDI, route) usually superior technology

· Foreign investors for complete project development, training and knowledge transfer; FDI route has strong financial position

· Ongoing refinement of policy and incentive options: policies and incentives for investing in new technologies being developed by the government

· Opportunity for local suppliers to learn to develop to provide full integrated new systems

· Upstream suppliers outside the country may need to be targeted e.g. Taiwan

· CDM can enable international finance for projects

· Need for trade associations to carry out lobbying to facilitate technology transfer especially short pay back times

· Adaptive research to reduce language barrier and unwillingness to use new technology; with facilitate training and demonstration of performance in local context

· Use of local consultants where possible to reduce transaction and monitoring costs


	
	China

	Opportunities for small-scale solar thermal for heating and cooling 

&

large scale wind for power and energy efficiency technologies
	China is different to many countries in that the main companies who would buy large-scale technology are government owned and therefore the main market actors are governed by government policy and regulations rather than market pressures. This does not apply to some industries for large-scale energy efficiency. Nevertheless, some provinces offer subsidies to encourage manufacturers to change to more efficient technologies. For example in Shandong province a technology fair being held in October 2007 offered 50% subsidies to manufacturers to adopt new technologies.

	
	Chile 

	Opportunities for renewables
	· A new law, the Short Law II requires 5% of demand from small clients be met by renewable sources

· A new law is under consideration which would require all generators larger than 200MW to dispatch at least 8% of their energy from renewables

· Access to CDM finance to improve the internal rate of return of projects

	
	Israel
	

	Opportunities for renewables
	· Current experience with a range of technologies and good potential for a range of applications

· Driver is need for low carbon energy mix and energy security of supply

· Costs taking account of externalities can justify the additional initial financial risk

· Environmental and health advantages

· Export opportunities of technologies

· Solar thermal technologies: mature technologies, able to provide electricity and water heating

· Contribution for development of new local industry (e.g. solel)

	Opportunities for energy efficiency technologies
	· Contribution for better environment

· Increased security of energy supply

· Improving living standards

· Does not need large investments

· Increase of public awareness


6.3.3. Comparison of Barriers/Blockages 

From the market maps and the discussions, participants were asked to summarise where they considered the main blockages in the system to be. In the following tables the results of this exercise are given. In the report of the Chile workshop, many points were made relating to small-scale technologies and these are included. In Thailand, there was insufficient time to discuss the blockages for the small-scale technologies. The overview of blockages identified at workshops is given in Table 6‑2.

The picture emerging from Kenya was of weak supporting and enabling structures for the market from government incentives, standards and procedures (e.g. import) and lack of integration across policies to infrastructure, R&D and lack of local capacity and expertise. In addition, there needed to be easier links to external producers for capacity building and awareness for large-scale technologies and government support to offset the risks of introducing a new technology. Development of investment capital funding sources were also required and activities to overcome language and cultural barriers and local business practice conditions.

In addition to these aspects, Thailand identified the lack of a technology transfer network and central focus point as barriers. The supply chain for biomass was also an issue as discussed earlier. The local embedded country technology network being risk averse and slow to change was mentioned as a problem. This was linked to the small size of firms limiting their potential for engagement and change. A general point was the need to incentivise first movers by offsetting risks of new technology.

China was also concerned with the barriers discussed above but aware of exchange rate risks and also that change in China is government-led, and if the government sets targets, they will be met. 

Chilean stakeholders showed concerns with all the barriers mentioned above, as well as costs of new technologies in line with all the countries and the problem of the lack of externalities in current costing methods. The biggest barriers seem to be the availability of coal as a cheaper but less sustainable energy source and the monopoly for electricity supply which is resistant to change.

Israel considered blockages in both renewables and energy efficiency technologies and in common with other countries was concerned with the apparently higher costs, lack of regulations, standards and enforcement, lack of incentives to adopt energy efficient measures, lack of awareness, lack of competition and interestingly the lack of co-operation between industry and R&D. This latter reflects part of the role of a functioning market network.

	 Table 6‑2. Blockages identified in technology implementation chains

	
	Kenya

	Blockages for small scale biomass gasification


	· Financial

· Clearance of goods: The goods come through the customs bonded warehouses and one normally needs an accredited company or firm to help process and handle paperwork with the revenue and custom officials before goods are released. This process is called clearance of goods.

· Infrastructure poor: communication system

· Weak policies/legal framework for enforcement of laws and regulations

· Poor extension services

· Lack of awareness among stakeholders

· Social/cultural barriers

· Lack of enforcement of standards and quality control

· Lack of capacity for Operation and Maintenance of technology

· Lack of spare parts

· Lack of media interest in promoting technology

· Gender participation and integration

· Turnover tax in 2007/8 finance bill and this will affect small and medium-sized enterprises disproportionately

· R&D needs to be reviewed

· Monitoring and evaluation

	Blockages for large scale CSP
	· Access to external producers: linkages and contacts are needed. For example Database, New technologies, capacity building to train manpower and manufacturers

· Risk of newer technologies: financing of studies and for developing the project

· Import procedures (New Act will give a tax holiday for renewables)

· Direct funding from donors (individual projects for private sector)

· Linkage of R&D and developer of project

· Tariffs, feed-in tariffs (market rewards), Government incentives and net metering

· Venture Capital scarce

· Kenyan Revenue Authority taxes

· Standards are a key factor supporting markets and affect some technologies e.g. CFLs


	Table 6.2. cont.
	Thailand
	

	Blockages for Small Scale CFL and solar thermal
	· Not fully discussed

· High transaction costs

· Government Incentives and subsidies are not enough nor is Board of Investment privilege

· Monitoring small scale projects such as CFL is difficult and costly

	Blockages for large-scale biomass/ biogas
	· Lack of country specific operational deployment experience of technology, local business practice and local market intelligence/data/information especially for FDI route;

· Lack of properly functioning technology transfer network

· Lack of central focus/focal point with relevant branch specific information
· Lack of security of the supply and constant quality of the feedstock and lack of transparency in the fuel supply systems
· Legal infrastructure and general contracting culture: Feedstock security is coupled to a problem with the local contract culture and the legal infrastructure which means that suppliers though contracted will go where the price is highest at the time.

· The unavailability of specific local expertise in case of directly imported biomass/ biogas based technologies
· Barriers in terms of market potential, country specific operational and business practice conditions for the foreign technology suppliers who offer integrated installations in Thailand, mostly also due to cultural and language barriers
· Local embedded country route has not got strong financial position and preferences for solid proven technology so is slow to change

· Lack of investment finance for new technologies e.g. national private, national public, international: local preference for financing projects with short payback times of 4 years 

· Conflicts and insecurity in terms of financing schemes of the projects New technology seen as too risky

· Insufficient policy tools and incentive schemes for the deployment of cleaner technologies. Government Incentives and subsidies are not enough nor is Board of Investment privilege

· Local suppliers usually not able to provide complete integrated systems

· Relatively small size of local companies limits their ability to absorb new techniques and information in order to change

· Existing infrastructure and supply chains lock in

· Lack of profitability of projects

· Risk and uncertainty round price for carbon

· Lack of TT network

· Lack of knowledge

· Lack of data and information

· Country institutional and incentive structures

· Language and culture

· Reluctance of first movers to incur lobbying costs to remove barriers

· Government regulations on waste water can affect Biogas plant and bio-ethanol projects

· LFG projects need to partner municipalities to avoid pollution and other problems


	Table 6.1. cont.
	China

	Blockages for small scale solar thermal for heating and cooling
	· Exchange rate risks

· Technique barrier

· Language

· Application process for CDM

· Approval process for CDM

	Blockages for large scale wind for power and energy efficiency technologies
	· China is different to many countries in that the main companies who would buy large-scale technology are government owned and therefore the main market actors are governed by government policy and regulations rather than market pressures. This does not apply to some industries for large-scale energy efficiency.

	
	Chile

	Blockages for renewables
	· High costs

· Lack of an adequate investment atmosphere for this type of undertaking.

· Lack of pertinent lines of financing for this type of technologies in consideration of risks involved

· Lack of suitable legal and institutional structure 

· Lack of knowledge on the new technologies

· Limited availability of spare parts and experience in maintenance, and

· Existence and availability of cheaper technological alternatives no matter their worth for a sustainable development

· Chile has a quasi monopoly for electricity generation which effectively prevents new market entrants

· Environmental costs are ignored when establishing generations costs and tariffs

· A new law, the Short Law 1, which allows exemptions for renewables from toll payment is restricted to renewables under 9 MW thus preserving the status quo for the grid.

	
	Israel

	Blockages for renewables
	· High costs

· Lack of regulations and standards to support technology development 

· Economic obstacles for clean energy technologies such as solar PV

· Lack of competition in the energy sector 

· Limited social awareness

	Blockages for Energy Efficiency
	· Insufficient cooperation between industries and R&D

· Insufficient incentives for investment in energy efficiency technologies

· Existing standards to support technology development are not obligatory


6.3.4. Summary of common blockages

This comparison is carried out mainly from the data for Kenya, Chile and Thailand. There are many common blockages which are independent of size or technology. These are presented below in terms of the different aspects of the market map (see again the basic format in Figure 6‑1):

· Market Chain aspects:

· Lack of technology transfer network,

· Lack of awareness of stakeholders and for large projects particularly linkages and contacts to external producers,

· Cost of new technologies and no accounting for externalities, 

· Availability of cheaper high carbon alternatives,

· Need to demonstrate unfamiliar and adapt to local conditions, and

· Lack of competition especially in electricity supply.

· Enabling Environment aspects:

· Weak policies, 

· Lack of regulations, standards and enforcement,

· Complex procedures,

· Import procedures need to be simplified and incentivised for these new technologies,

· Lack of integration across government, e.g., fiscal policies and particularly tax regimes need to be aligned to encourage their adoption,

· Poor infrastructure, and

· Lack of incentives.

· Support Services aspects:

· Lack of R&D support, 

· Lack of market information, 

· Lack of good quality control,

· Local capacity building to bridge expertise gaps,

· Language and cultural support, and

· Finance availability for new technologies and small-scale technologies and measures to offset the additional risks associated with these new technologies.

6.3.5. Some differences for small compared to large-scale projects

The differences between small and large-scale projects are probably more a matter of degree rather than the result of complete absence of the key factors in the case of large-scale technologies and will also be dependent on the technology type as well as the implementation context. However, it is interesting to note that for large-scale technologies nearly all the blockages referred to are on the ‘enabling business environment’ side while for the small scale, though the enabling business environment is important, there is also emphasis on the support services and market chain. Some points are listed as follows:
Market chain:

· As indicated above the market chain for small-scale projects seems to be more complex in terms of the need for both small-scale suppliers and distributed customer base.

Enabling environment:

· Poor infrastructure especially for communication for small scale project support,

· Weak policies and legal framework and enforcement applies to all sizes,

· For large-scale electricity supply concern is over tariffs and feed in tariffs, government incentives and net metering.

Support services especially with regard to small-scale technologies:

· Poor extension services,

· Social and Cultural Barriers,

· Lack of spare parts,

· Lack of media interest,

· Gender participation and integration,

· Monitoring and evaluation,

· R&D.

6.3.6. Comparison of blockages for technology transfer from a range of sources 

Although we discuss barriers to technology transfer and this terminology is in constant use, it may be better to consider the transfer of technology in terms of the market mapping, as an integrated whole system, and to view barriers as blockages or inefficiencies in that system. In Table 6‑3 we list from the literature and from this study what are commonly called barriers to technology transfer. The market mapping approach results have shown clearly that what we have is a mixture of market chain, enabling business environment and supporting service requirement inefficiencies in the systems in different countries with many common factors but also with factors which will be specific to the country context, the technology context and whether it is a large-scale or small-scale technology. This therefore can only be a start to elucidate what can be done to support technology transfer. In the following Table the various factors have been identified. In agreement with the IPCC (2001), barriers arise at every stage of the transfer process are country context dependent and will also vary with the specific sector /technology/project.

	Table 6‑3. Blockages to technology transfer in ENTTRANS, IPCC, EGTT, OECD/IEA

	Source
	Blockages

	ENTTRANS 

	Enabling Environment
	· Import procedures need to be simplified and incentivised for these new technologies

· Lack of integration across government; for instance, fiscal policies such as tax regimes also need to be aligned to encourage adoption of low carbon technologies

· Standards and enforcement are key 

· Poor infrastructure especially for communication for small scale project support 

· Weak policies and legal framework and enforcement

· For large scale electricity supply concern is over tariffs and feed in tariffs, government incentives and net metering

· Lack of incentives

	Market
	· Lack of technology transfer network

· Lack of awareness of stakeholders and for large projects particularly linkages and contacts to external producers

· Cost of new technologies and no accounting for externalities 

· Availability of cheaper high-carbon alternatives

· Need to demonstrate unfamiliar and adapt to local conditions

· Lack of competition especially in electricity supply

	Support Services
	· Lack of spare parts

· Poor extension services

· Social and Cultural Barriers

· Lack of media interest

· Monitoring and evaluation

· Capacity Building for training manpower and manufacturing

· R&D support needs to be reviewed

· Finance availability for new technologies and small scale technologies and measures to offset the additional risks associated with these new technologies 

· Gender participation and integration/equity


	Table 6.3 cont.
	

	IPCC
	

	Enabling Environment
	· Political

· Economic - high transaction costs

· Trade 

· Policy

· Insufficient legal protection

· Inadequate environmental codes and standards

	Market
	· Lack of information

· Lack of full cost pricing

	Support Services
	· Insufficient human capacity

· Lack of investment capital and risk aversion

· Lack of understanding of local needs


	Expert Group on Technology Transfer (EGTT)

	Enabling Environment
	· Fair trade policies

· Removal of technical, legal and administrative barriers to technology transfer

· Sound economic policy

· Strengthen environmental regulatory frameworks

· Transparency

· National Institutions for technology innovation

· Involvement of social and managing technologies in a macroeconomic policy framework

· National legal institutions that introduce codes and standards, reduce risk and protect intellectual property rights

· Utilising tax preferences

· Improving access to publicly funded technologies and other programmes, in order to expand commercial and public technology transfer to developing countries

· Transparent and efficient approval procedures for technology transfer projects

	Market
	· Underpinnings of sustainable markets for EST

	Support Services
	· Research and technology development; 

· Means for addressing equity issues


	Table 6.3 cont.

	Solar Thermal latest state of the art systems: Review of barriers for OECD/IEA

	Enabling Environment 
	· World energy prices; low mitigate against new technology

· Demonstration and awareness raising outreach programmes required

· Local legal requirements for permits, etc
· Good contract law and performance guarantee schemes

· Financial support policies for technology

· Incentives for the technology needed such as green and white certificates and use of cooperative procurement

· Reduce import tariffs

· Building Regulations and legal barriers 

	Market
	· Historically disappointing performance through need for householder to modify behaviour. Immature technology and poor installation has led to historical aversion. State of the art systems are now reliable and have overcome previous problems.

· Availability of lower cost alternatives e.g. gas

· Use of payback time criterion limits consideration of overall economic lifetime benefits

· Up front costs tend to be high except in China and vary according to latitude and systems are best when combined heating and cooling and applied to new build

· Existing subsidies for fossil fuel technologies and lack of internalisation of externalities in their costs

· Property Developers and rental market have no incentive to invest

· Problems with collective market in apartment buildings mean new build or complete renovation min options

· Incapacity of washing machines, etc., to work with hot water fill

	Support Services
	· Major problem is Lack of competence in installers and planning engineers as need careful installation with new skills not just central heating

· Solar heat for domestic needs fundamental R&D on storage materials and concepts For cooling and air conditioning systems for commercial buildings the system level needs to worked out for these larger systems More R&D for small scale cooling at Household level and for industry applications is also required. Current spending on R&D are extremely low.

· Lack of awareness

· Perception of complexity

· Need for certification and quality control


6.3.7. Conclusions and Recommendations

1. Although there are common barriers affecting the different parts of the market map there is nevertheless a need to recognise that the country context, the technology and the specific conditions relating to that combination need to be taken into account when considering activities to improve technology transfer. This is in line with IPCC findings (IPCC, 2000).

2. Although market mapping was only used in ENTTRANS, it is clear that the ‘barriers’ can be categorised in terms of enabling environment, market chain and support services. This categorisation allows easier comparison between the studies.

3. The EGTT barriers focus mainly on the enabling environment. They define ‘Enabling environment’ as “government policies that focus on creating and maintaining an overall macroeconomic environment that brings together suppliers and consumers in an inter-firm co-operation manner (UNCTAD, 1998a. TD/B/COM.2/33)” (EGTT, 2008). The focus corresponds with the enabling business environment part of the Market Map used in this study. In practice some of the items on the list of barriers in EGTT (2008) can be assigned to the market chain and to the support activities for the market as shown in the table. The EGTT also identifies specific areas to enhance the enabling environment for technology transfer and these are included in the list provided.

4. Though the market chain and support service issues are apparently not so well addressed in terms of barriers or enabling activities by the EGTT approach, the sector level activities for technology information dissemination undertaken as part of the technical information theme under the EGTT activities will encourage market networks. For the EGTT the market chain barrier identified was ‘the underpinnings of sustainable markets for EST’ so that the market mapping with the formation of a market network as in ENTTRANS would be in line with this general aim. As observed earlier, the small-scale projects tend to have a bigger market chain and more support service requirements so that this observation may imply an emphasis on mainly large-scale electricity supply energy technologies.

5. The difference between large and small scale project maps in terms of the enabling environment, market chain and support services appears to be supported by the solar thermal study results which are very similar to the ENTTRANS study for small-scale projects and interestingly advocated ‘demonstration and awareness raising outreach programmes’ which was also an outcome of this study (see Section 6.3.3).

6. The results from ENTRANNS are also in line with the general IPCC barriers though give much more detail and structure to them.

6.3.8. Future steps

In the workshops carried out in Kenya and China the participants were asked at the end of the workshop what they considered should be the next steps. The key outcome from the meeting in Nairobi was that participants decided that it was important that they follow up the workshop and organise themselves into a network to hold meetings to follow up on the issues raised on the operation of the market and technology transfer with the objective of progressing CDM project proposals. KIRDI, the Kenyan Industry Research and Development Institute, which is funded by the government, offered to organise the meetings which they thought should be monthly. The meeting therefore catalysed the formation of a new energy market network.

Participants at the workshop in Kunming (China) agreed that there was a need for additional action in China and that the following initiatives would be beneficial:

· Strengthen local governmental co-ordination in different regions of the country and establish specific local governmental organization to co-ordinate CDM projects (already in progress).

· Promote public participation by introducing effective forms, e.g., CDM game field.

· Every province should issue the provincial plan in responding to climate change, based on the national plan that had been already issued (National Development and Reform Commission People’s Republic of China, 2007).

6.4. Workshop results for the CDM

The workshop was structured to investigate the following questions designed to elicit insights into the key questions on the CDM. The technique used in the Kenya and China workshops was an H-diagram approach which is fully described in the reports (annexed to the ENTTRANS Periodic Activity Report 2007). From the approach the positive and negative aspects of the CDM are identified and then an action plan of what could be done to improve the CDM is generated. In other country workshops, a discussion approach was taken and the results of these discussions are also included in roughly the same format.

The following two questions were asked:

1. The first question was: How effectively does the CDM support Technology Transfer of suitable technologies?
2. The second main question was broken down into two areas which were dealt with separately by some discussion groups and conflated in others. This question focuses on improving the CDM at the international and national level for facilitating technology transfer: ‘How can we improve the CDM to ensure CDM projects are in line with energy services considered most needed and avoid ad-hoc CDM projects, and improve the efficiency of CDM host country operation to fast track CDM projects?’
The approach was to consider how well the CDM is performing on these issues and then what could be done about it and by whom. The results from the workshops are reflected in the conclusions and recommendations in Chapter 8 and are listed in the Tables in to the ENTTRANS Periodic Activity Report 2007 and summarised in the section below.

6.5. Conclusions and Recommendations

All countries developed recommended actions based on the discussion of the questions above by exploring the positive and negative aspects of the performance of the CDM on technology transfer, as well as recommended action needed to improve this performance. The country recommendations have been amalgamated and summarised here under three main activity headings: technology transfer enhancement, host country facilitation of the CDM, and CDM procedural change at the international level.

Technology transfer enhancement:

· There is a need for development of local CDM knowledge suppliers and consultancies over time to replace any import needs in the project planning, including the preparation of CDM project design documents. Several stakeholders mentioned that presently there is not enough local participation in the preparation of PDDs. Local knowledge suppliers are likely to have a better knowledge of local needs and priorities and may see CDM opportunities around technologies that are suitable for fulfilling these.

· Governments need to provide local standards and better enforcement, as well as enabling policies, integrated regulations, and legal and financial supporting structures for technology transfer. Alignment of existing policies and removing policy inconsistencies (some policies stimulating and other policies hampering low-carbon technology transfer) would also be productive.

· It is recommended that several CDM projects with the same technology, but carried out in different locations in a host country and at different scales should be grouped (e.g. under a programme), to iron out problems that individual projects may encounter and adapt the projects to host country conditions.

· Intellectual property right problems need to be addressed within PDDs and the project contracts (possibly emission reduction purchase agreement or ERPA), especially patents and cost of patents.

· Participants mentioned the advantage of having an effective mechanism for technology transfer under the CDM within a country, which could, among others, check the technical and financial feasibility of a CDM project idea before entering the stage of preparing a PDD and the subsequent validation procedures. Such a mechanism could facilitate discussions with industry and research and development institutes within the country at the planning stage.

· It is important that within developing countries CDM new technology projects are linked to national strategies on energy planning to promote national focus, co-ordination, and resource allocation.

· Enhanced capacity building associated with the technology transfer to meet local requirements should be part of the CDM project

Host country facilitation of the CDM:

· Improve cross-departmental government co-ordination to spread awareness and understanding of CDM. In several developing countries, national climate change co-ordinating committees already exist, which could be used for this co-ordination, although their resources are generally scarce.

· Participants underlined that more action within developing countries on R&D and innovation could stimulate change and make more technologies technically suitable for the country. The CDM could support these technologies’ step towards commercialisation.

· As Internet access is not easy for everybody in developing countries, much information on implementation aspects of low-carbon technologies (including sustainable development benefits) is presently unknown to a large group of people. Host country action on infrastructure improvement, especially improved Internet access, would help increase people’s awareness of technology benefits and disbenefits.

· The DNA could make CDM information and advice more accessible to stakeholders in the country and affordable locally. This could take the shape of specific training programmes in e.g. industrial sectors or local government departments and it would increase people’s familiarity of a range of new technologies. 

· Promotion of CDM projects by the DNA of the host country must work two ways. On the one hand, DNA should promote domestic CDM projects to international investors in CERs, but, on the other hand, the DNA should help local institutes explore domestic technology transfer opportunities for the CDM. This would require at least a one-stop-shop set-up of the DNA so that people can easily contact the government with CDM project ideas and the DNA should have a well-functioning feedback mechanism. A strong focus on the Internet for such a feedback mechanism is at present not realistic. This more active role for the DNA requires that it is adequately resourced, which may also apply at the international level to ensure that funds are available.

· With respect to the latter point, stakeholders have argued that the focus for the CDM should in the first phase not be on projects alone, but on sectors which are considered promising for technology transfer through the CDM. A developing country’s CDM strategy would then be centred around priority sectors within which projects are identified, preferably by local knowledge providers.

· CDM projects involving Biomass need to ensure fuel supply security.

· For China it was suggested that a plan for energy saving and emission reductions should be prepared for each province. This initiative could apply to all countries.

CDM procedural changes at the international level:

· It was underscored at several workshops organised in the context of ENTTRANS that the CDM architecture and its application at the level of investor and host country governments should strive for a combined maximum of CO2 emission reduction and contribution to sustainable development in the host country (‘max CO2-SD’). Consequently, single focus on technologies with large CER potential but little sustainable development gains, or the other way round, were considered lower priority CDM technologies.

· Generally, one of the key conclusions of the stakeholder assessment is that programmatic CDM will become an important tool to both bundle small-scale projects and organise similar (not necessarily small-scale) projects carried out at different locations and scales. Procedures for programmatic CDM should however not be overly complex, especially not if all activities within a programme still need to individually show additionality, etc.

· Technology transfer should become explicit in guidelines for the CDM at the level of the CDM EB and should explicitly ban dumping of technologies that are rather outdated in industrialised countries but still result in emission reduction when implemented in developing countries and when replacing very old technologies.

· A very concrete suggestion to increase people’s familiarity with new low-carbon technologies and enhance their acceptance of such technologies, so that locking-in into old high-carbon technologies can be prevented, was to develop a CDM technology demonstration in a project or programmatic mode. A programme would have the advantage of showing a technology at different locations within a country (for small-scale technologies such as for cooking programmes are inevitable, but also for energy efficiency improvement technologies programmes could be more useful). From such demonstration programmes, spin-offs could be created later on in the course of the programme or new activities to implement the technology could be added to the programme during its lifetime (a programme has a maximum duration 28 years and new activities can be added after its starting date).

· It is recommended that high (and sometimes prohibitive) up-front transaction costs (project identification and PDD) should be avoided through: a) new financing approaches such as the use of CERs to pay for these costs or enable a compensation for project investors for the transaction costs after the CERs have been sold, or b) lower consultancy fee expenses by using local experts for project identification and maintenance, or c) host government and international authorities to subsidise high cost of CDM application in case these projects clearly aim at transferring low-carbon technologies to countries that are presently underrepresented in the CDM pipeline or at supporting low-carbon technologies that are presently not largely applied in CDM projects (e.g. cooking, tidal wave energy, etc.). It is also recommended that projects from least-developed countries should be exempted from payment of registration fees and CDM share of proceed contributions.

· Innovations are needed in financing projects, e.g., in criteria.

· The idea of guaranteed purchase of CERs was generally supported. Within the market, such guaranteed purchase is taking place with commercial brokers buying CERs through forward-market contracts (i.e. before realisation of the emission reductions) and thereby taking risk of non-delivery. Also, the World Bank has followed a strategy that it guarantees the purchase of all CERs from projects that it is involved in during the first commitment period of the Kyoto Protocol and of 30% of the emission reduction credits after 2012.

· Additionality of CDM projects should be reviewed and simplified as it is felt that the present tool for proving additionality will not stimulate changes in the energy investment patterns of developing countries. For some developing countries there are no other projects which would be undertaken in the absence of the project and the country circumstances should be recognised when assessing additionality of emission reductions. It would be better to have a more positive approach to additionality in the sense that a project is additional when it requires capacity building actions such as setting up ongoing training schemes for local employees. Also, a simplified additionality tool could be proposed which would allow project developers to choose those steps that are most appropriate within the country or project context (e.g. when a technology is implemented for the first time, this could be sufficient proof of additionality). Finally, a positive list could be established with technologies which implementation would be exempted from an additionality test (because of their contribution to sustainable development in low-income developing countries).

· Host countries may benefit from a more regional co-operation in terms of knowledge exchange, capacity building, and technology transfer strategies. The EU research-based and facility programmes, for instance, could support such regional co-operation and CDM playing field enhancement.

· Finally, it has become clear that several industrialised countries have CDM capacity building programmes managed by governmental agencies for development co-operation (e.g. DGIS in the Netherlands, DANIDA in Denmark, GTZ in Gemany, etc.) which focus mostly on helping developing countries to streamline their DNA procedures (including Internet sites in English and local language). It has been recommended that the work of these agencies be also focussed on helping CDM host countries to identify their energy service needs and priorities and suitable low-carbon technologies. For this it would be better if the activities of these development co-operation agencies are co-ordinated with the CER acquisition ministries/agencies in the same countries. Such inter-ministerial co-operation on the CDM could target CER money more towards technologies that could achieve the above-mentioned ‘Max CO2-SD’ objective of the CDM.

Finally, in Israel, CDM issues were discussed in an earlier smaller meeting in February 2007 the main points related to the CDM were as follows:

· The households sector has a significant potential for energy saving. However, its scattered nature makes it difficult to establish a relevant CDM project.

· In the short term, the municipal solid waste sector has the largest potential for CDM projects in Israel.

· New Israeli CDM projects should take into consideration the possibility of Israel joining OECD in the short term. This might limit the opportunities for launching Israeli CDM projects after the second period of Kyoto protocol in 2012, should this also imply quantified emission reduction/limitation targets.

· While economy plays a basic role in the CDM process, there is a need to focus on two main energy areas: electricity and heat.

· The potential projects for CDM in Israel should be able to be sustainable also after the completion of the CDM contribution.

The main technological fields for implementation in Israel are:

· Solar (thermal and PV),

· Biomass,

· Energy saving technologies (including passive cooling &sustainable design):

· Israel is an export country for energy technologies (e.g. geothermal, biofuels),

· Insufficient awareness,

· Israeli small market preventing large CDM investments in many attractive technologies,

· There is a need for specific legislations, obligatory standards and supportive economic policies (e.g. subsidies), and

· Solar and selected biofuel technologies must be supported by local authorities, either through an appropriate legislation or through direct financial subsidies.

Experience with Diffusion of Sustainable Energy Technologies within the EU

7.1. EU programmes and policies to develop sustainable energy technologies

In the course of the past decades, the EU policy agenda has increasingly reflected an increased awareness of the need to let economic growth coincide with reduced pressure on the environment and natural resources. Key aspects of this overall sustainable development objective are GHG emission reduction and enhancement of energy security of supply. In order to support this objective, the EU has become an important partner in international research programmes on developing sustainable energy technologies. The EU itself has established such programmes as: JOULE, THERMIE, APAS, FAIR, INCO-DC, ALTENER, of DG-TREN and DG-Research. In addition, the European Commission and several EU entities participate in research programmes of the International Energy Agency (PVPS, the Greenhouse Gas R&D programme, the Bio-energy Agreement, etc.), UNIDO, UNEP, OECD, GEF, WEC, IPCC, WWF and FAO.

A key theme across these programmes is the need to develop sustainable energy technologies such as renewable energy technologies in power generation and technologies to increase the efficiency of energy use in households, services, industry and transport (UNEP and IEA, 2007). For instance, in March 2007, the EU Heads of States and Government adopted a binding target that by 2020 20% of the EU energy production shall be based on renewable energy sources.
 In addition, progress has been made in terms of removing subsidies that encourage the wasteful use of energy, and introducing economic incentives for low-carbon technologies. Particular energy-related measures planned by the EU are explained below:
· End-use efficiency and Energy Services: It has been estimated for the EU that energy efficiency can be increased by 20% above present standards in a cost-effective manner (e.g. through so-called ‘no-regret’ measures) (Nilsson, et al. 2007). In order to support this, the European Commission has formulated a Directive on the promotion of end-use efficiency and energy services which contains targets, mechanisms, incentives and institutional, financial and legal frameworks to remove existing market barriers and imperfections. According to the Directive, Member States shall adopt overall national indicative energy savings targets of 9% for the ninth year of application of the Directive (i.e. 2015).
 Member States shall take cost-effective, practicable and reasonable measures designed to contribute towards achieving this target (European Commission, 2007).
· Energy Efficiency in Buildings: The buildings sector accounts for 40% of the EU’s energy requirement. Research has shown that more than one-fifth of the present energy consumption in buildings, which corresponds to 30-45 Mt CO2 per year, could be saved by 2010 by applying more ambitious standards to new buildings and through refurbishment of existing buildings. The aim of improved energy efficiency in buildings has been set out in a series of legal documents: e.g. the Boiler Directive (92/42/EEC), the Construction Products Directive (89/106/EEC), and the buildings provisions in the SAVE Directive (93/76/EEC). The Directive on the Energy Performance of Buildings (2002/91/EC of 16.12.2002) came into force on 4 January 2003 and aims at a substantial increase in investments in energy efficiency measures within public, commercial and private buildings in all EU Member States. 
With respect to energy efficiency in buildings it is also important to consider the potential for renewable energy technologies for heating and cooling of buildings. Almost 50% of the final energy consumption in Europe is used for heating needs in buildings, industrial processes, and for domestic hot water production. Renewable heating technologies (solar thermal, geothermal, biomass) have a huge potential for growth as emphasised by objective which was recently formulated by the European solar thermal industry: 1 m2 of solar collector area for every European by 2020, which would amount to 320 GWth of installed capacity (ESTIF, 2007).

· Combined Heat and Power (co-generation): The use of combined heat and power (CHP) is considered a priority area for many EU Member States. The simultaneous production of heat and power offers energy savings and avoided CO2 emissions when compared with separate production of heat and power. In addition to that, GHG emission reductions can be achieved by using cleaner fuels for CHP. Nearly 40% of the electricity generated through cogeneration is produced for public supply purposes, often in connection with district heating networks. The remaining 60% is generated by auto-producers, mainly for industrial processes.

In December 1997, the European Council endorsed a strategy for co-generation with an overall indicative target of doubling the share of electricity production in the EU from co-generation from 9 in 1994 to 18% by 2010 (for the EU-15 states).
 Projections show that meeting this target could avoid emissions of over 65 Mt CO2/year by 2010. In 2001, the share of electricity produced by co-generation processes in the EU had risen to 10%, although Member States’ performance in terms of installed CHP capacity varied from 2% to 60% of the electricity production. Hence, a new EU Directive focuses on providing a framework for the promotion of CHP by: overcoming still existing barriers, advancing its penetration in the liberalised energy markets, and mobilising un-used potentials. The Directive does not include targets, but urges Member States to carry out analyses of their potential for high efficiency co-generation. 

· Renewable Energy Sources: Promotion of renewable energy use is an important aspect of the EU’s policies to address the growing dependence on energy imports in Europe and to tackle climate change. Since 1997, the Union has been working towards an ambitious target of a 12% share of renewable energy in gross inland energy consumption by 2010. In 1997, the share of renewable energy was 5.4%; by 2001 it had reached 6%.

With the enlargement of the EU in 2004, the new Member States have been requested to adopt the RES-E Directive by 1 May 2004. In the accession treaty, national indicative targets are set which has resulted in an overall renewable electricity target for the enlarged EU of 21% of gross electricity consumption by 2010 (Commission Staff Working Document, 2004). This target has been formulated in the Directive 2001/77/EC1
 on the promotion of electricity produced from renewable energy sources in the internal electricity market, which has also set differentiated targets for each Member State. The Directive further stipulates that Member States have to provide better grid access for renewable energy generators, streamline and facilitate authorisation procedures and to establish a system of guarantees of origin. Under the Directive, Member States have set up individual RES-E (electricity from renewable energy source) targets. They are free to choose their preferred support mechanism in order to achieve the targets and/or are allowed to continue to do so for a transitional period of at least seven years after a new EU-wide regulatory framework would be adopted.

Between 1990 and 2006, the turnover in the area of renewable energy sources in the EU grew from €1.5 billion to €20 billion. This, however, is only considered the beginning of a continuing strong growth (European Renewable Energy Council (EREC), 2007). The European Renewable Energy Council (EREC) and Greenpeace have recently published “The Energy [R]evolution” scenario which provides a practical blueprint on how to half global CO2 emissions, while stabilising the energy demand at about today’s level and at the same time guaranteeing sufficient economic growth up to 2050 and beyond. Under this scenario, half of the primary energy demand would be covered by renewable energy sources by 2050. Reaching the 20% binding renewable energy target agreed on by EU leaders is crucial to tap this huge potential. 

In order to fully utilise the potential for renewable energy sources, it is important that existing technologies are further diversified so that their applicability can be enhanced. For instance, although hydropower is a mature technology in comparison with other renewable energy sources, its potential could still be enhanced if new applications such as pumped storage plants and multipurpose plants (electricity production combined with drinking water supplies, waste treatment plants, irrigation channels) are utilised. In addition, the efficiency of existing hydropower plants may be increased. Another quickly developing renewable energy source is ocean energy which development has grown exponentially over the last five years. At present, several large-scale installations are either being tested in real sea conditions, or are under development. By 2010, at least several MW of installed capacity will be available to deliver electricity to the grid, which is also expected to lead to an employment generation of 10-20 jobs in coastal regions for each MW added. 

Past experience has shown that research and development activities in the field of renewable energy in combination with application of renewable energy technologies has led to considerable cost reductions. Over the past two decades, 40% of the reduction in the cost of wind energy can be directly attributed to research and development. The 40% average market growth achieved since the year 2000 in the EU solar photovoltaic electricity sector has been due to progressive cost reductions achieved by a combination of research and technology development efforts and achievement of economies of scale in production and application of the technologies.

· Other promising technologies, which are presently under development within the EU and which have a large potential to contribute to the EU energy policy goals for 2050 are: energy storage, second generation biofuels and hydrogen vehicles, hydrogen as energy carrier, energy efficiency in transport and in buildings as well as photovoltaics, concentrated solar power, polygeneration, and nuclear fusion.

7.2. Barriers to technology implementation experienced in the EU

As explained in Chapter 6, the success of implementation of sustainable energy technologies in a market depends on the efficiency of the implementation circumstances in that market, i.e. the chain of implementation steps from entering the market, through legislation to the end users. Market development of sustainable energy technologies is often hampered by a combination of mainly non-technical constraints which are country- or region-specific (Beck and Martinot, 2004). Generally, some typical problems related to the implementation of sustainable energy technologies, which have also been discussed in Chapter 6, are:

· Many potential users of sustainable energy technologies have no or little experience with their application and the assistance provided in the development of such technologies is insufficient. Moreover, dissemination of EU experience sustainable energy technology implementation to other countries in the world has been limited;

· It is difficult to get information on the success and failure of existing projects, which requires an stronger dissemination of information and experience;

· There is a difficulty of firm dispatch in utility grid operations: power from renewable energy sources such as solar and wind may not provide the same levels of firm dispatch to which a utility is accustomed and this may require changes to a utility’s dispatch procedures;

· In most cases, environmental concerns and environmental costs of conventional power plants are not included in the assessment of the energy potential at the planning stage; 

· In several countries, the renewable energy market faces opposition from existing interest groups, in particular from those groups that benefit from the actual reliance on conventional energy sources and who have an interest in delaying renewable energy technology development;

· In several countries introduction of sustainable energy technologies is hampered by a significant administrative bureaucracy, an absence of official policies and strategies for the promotion of these technologies, and a lacking institutional/legal framework. Examples of such barriers are the following:

· Too many authorities involved: Sustainable energy generating technology implementation is often hindered by the fact that too many authorities are involved in technology implementation while co-ordination among them is limited. Each layer of competence for the authorisation of energy generating units (e.g. national, regional and municipal) may impose their own conditions for technology implementation, which delays investments and increases investment uncertainty. Where different levels of government administrations are involved, countries could establish one-stop authorisation agencies (with standard forms and requirements), which are responsible for the co-ordination of several administrative procedures. The German Federal Office for Shipping and Hydrography which serves as a one-stop counter for off-shore wind power in Germany, could serve as an example.

· Long lead times needed for obtaining necessary permits: For onshore wind projects authorisation procedures may take two to seven years,
 while the authorisation procedures for offshore wind projects mostly take even longer. Until recently, no clear procedures were established for the division of responsibilities among the different government authorities concerned. Improvements could be sought in clear guidelines for authorisation procedures and obligatory response periods for the authorities involved. The setting of approval rates
 is an excellent tool for checking the streamlining of authorisations.

· In several countries and regions, the future development of renewable energy projects is not taken into account in spatial plans. Where different levels of authorities are involved, a possible solution to this problem could be the process of preplanning as carried out in Denmark and Germany. In this process municipalities are required to assign locations that are available to project developers for a targeted level of renewable electricity generating capacity. In these pre-planned areas, the permit requirements are reduced and permits issued more quickly. In Sweden, these areas are called ‘areas of national interest for wind’.

The planning and permitting process is also affected by the easiness of relating the different forms of European environmental legislation. For instance, the European Commission is working on linking the Water Framework Directive and the Directive on electricity from renewable energies as far as hydropower is concerned. Such combined approaches could provide transparency on when a hydropower project is acceptable and not in conflict with other EU legislation related to water management.

7.3. Technology diffusion mechanisms

In order to help overcome the barriers to technology transfer and implementation mentioned above, several approaches and mechanisms can be used. These are described below. 

· National Systems of Innovation: In the literature it has been suggested that technology innovation and diffusion would take place more efficiently through so-called National Systems of Innovation (NSIs) which create an enabling environment for sustainable technology transfers by integrating capacity building and access to information (see also Chapter 6, Masinda, 2005). Subsystems and the quality of interconnections within them can successfully influence technology transfer. The concept of NSIs can be enhanced through partnerships with international consortia. Partnerships would be system oriented, encompass all stages of the transfer process, and ensure the participation of private and public stakeholders, including business, legal, financial and other service providers from developed and developing countries.

· Official Development Assistance (ODA) is an important mechanism for technology transfer to developing countries, and it could also assist in improving policy frameworks and capacity building. There is increasing recognition that ODA can best be focused on mobilizing and multiplying additional financial resources (IPCC, 2000).

· The Global Environment Facility (GEF) is the Financial Mechanism of the UNFCCC (managed by the World Bank and UNDP) and is a key multilateral institution for transfer sustainable energy technologies transfer. The GEF currently targets incremental, one-time investments in mitigation projects that test and demonstrate a variety of financing and institutional models for promoting technology diffusion, thus contributing to a host country’s ability to understand, absorb and diffuse technologies. 
· Multilateral Development Banks (MDB) could, thereby requested by governments: take increased account of the environmental consequences of the programmes that they support, develop programmatic approaches to lending that remove institutional barriers and create enabling environments for private technology transfers, and establish partnerships in NSIs.
· The UNFCCC addresses technology transfers from industrialised to developing countries in its Article 4.5 (see Section 4.1). In addition, the CDM under the Kyoto Protocol is also considered an important mechanism for technology transfer to developing countries (see Chapter 3, IPCC, 2000).
· Research, development and demonstration (RD&D) policies aim at alleviating technical barriers and reducing costs by improving materials, components, system design and tools for installers and users. During the past 15 years, only 7.7% of RD&D budgets in IEA member countries was devoted to renewable energy technologies. Solar heating and cooling represents only 0.55% against 2.68% for solar PV. Wind power, geothermal energy and concentrated solar power receive even less money, which suggests that public R&D funding is somehow inversely proportional to the energy potential (IEA, 2006a).

In addition to these concepts and mechanism, governments can support market deployment of sustainable energy technologies through a wide array of policies, from outreach and raising awareness to training to certification of components and systems at national or international levels, to various financial incentives to reducing import tariffs. Outreach programmes are necessary to raise awareness of potential customers of the possibilities of sustainable energy technologies, e.g., through successful demonstration projects. Training, especially of engineers and installers, is also a key component of comprehensive support programmes to market deployment. For instance, lack of knowledge of solar-based technologies of most professionals in energy service companies, architects, building developers and other energy experts and key actors is an important barrier to diffusion of these technologies. This training should not focus only on the technical aspects, but also involve sales and marketing experts, and would enable a broadening of assessing a technology from a sole focus on ‘pay back time’ to a broader set of product evaluation criteria.

Governments, industry associations and regional authorities can furthermore develop certification systems for sustainable energy technology equipment. Another way to make customers, especially large installations, more confident about a technology is through guaranteed-result schemes. Finally, purchase of technologies in collaboration with other installations could reduce time and costs of the procurement, as well as reduce the risks for manufacturers. Ultimately, co-operative technology procurement could accelerate technology innovation. Westling (1997) provides several examples of energy end-use projects where the utilisation of the technology procurement method in Sweden led to energy reductions of 30-50%.

Energy service companies may also offer third party financing to overcome the ‘split incentives’ barrier, which relates to situations in which funding for investment and funding for running costs are not compatible at the decision maker’s level.

Most industrialised country governments have put in place policies to financially support the dissemination of renewable energy technologies. This support is generally justified by focussing on the ancillary benefits from implementing such technologies, such as increased security of supply and reduced pollution of local air. In addition, government support to such technologies could contribute to creating economies of scale so that costs could be reduced. It could also reduce the distortions that may arise when cost structures of different technologies differ (IEA, 2003).

Tax credits and grants usually constitute the core of the public policies to support the dissemination of sustainable energy technologies, alongside qualification of materials guaranteeing performances. These could take the forms of feed-in tariffs or (possibly tradable) obligations for installations to increase the share of renewable energy sources in their energy mixes (e.g. through green certificates). Some EU countries have developed energy saving certificates or ‘white certificates’ systems, which require producers, suppliers or distributors of electricity, gas and oil to undertake energy efficiency measures for the final users that are consistent with a pre-defined percentage of their annual energy deliverance. White certificates can be tradable.

7.4. Examples of technology innovation and implementation programmes

After having assessed barriers to technology implementation and possible ways and programmes to help overcome these barriers, this section describes examples or success stories in this respect in both the EU and in developing countries.

7.4.1. Success stories in the EU

The Netherlands: tax deduction for investments in energy-saving equipment and renewable energy - Energy Investment Allowance (EIA)

The Netherlands aims to reduce its dependence on fossil fuels and to create an economy that is both efficient and sustainable in terms of its energy use. One of the ways to reach that goal is to stimulate investments in energy saving assets and renewable energy sources. Through this programme, implemented jointly by SenterNovem and the Dutch Tax authorities, Dutch companies investing in energy efficient equipment and renewable energy sources can receive a compensation of 44% of the investment costs by deducting these costs from their fiscal profits (SenterNovem, 2007). The maximum amount that can be received from the tax authorities is €108 million per year. In order to be eligible for tax deduction, the equipment applied must be on the ‘Energy List’ and the investment should be reported to the Dutch Investment Schemes and Arbitrary Depreciation Office (located in Breda) within three months after the purchase.

Greece - Guaranteed Solar Results (GSR) Concept

In Greece, solar energy applications are almost exclusively used for water heating and with 300 ha (2005 figures) the country is the second solar collector market in the EU (after Germany). The Greek domestic market has continuously been growing at a rate of 11 ha per year (Karagiorgas, M. and T. Botzios, 1999). 95% of the installed solar thermal systems in Greece consist of glazed collectors used in individual or public water heating applications. The GSR concept implies that a solar system is expected to supply a minimum quantity of energy each year for a given hot water consumption. If the energy supplied is less than the energy guaranteed, the technical pool that has signed the contract should compensate their client. The GSR contract offers four essential advantages: 

· No financial risks – The client or energy user is guaranteed a certain annual energy supply, which also guarantees the investment payback time.

· Easy bank loans – The absence of financial risks makes it easier to borrow the money needed for the investment.

· No breakdown worries – The working order of the system is permanently monitored in order to signal any anomaly in the working order. In the case of a system failure, repairs are carried out quickly by the technical pool in order to avoid compensating the client.

· Preferential funding – Subventions for collective solar installations are generally linked to guaranteed performance.

The GSR concept applied in Greece has the form of ‘third party financing’: besides the user and the manufacturer of the solar system, a third party is introduced which, in practice, is an ‘Energy Service Company’ or ESCO, whose role is to: 

· Finance the solar system; 

· Supply the technical expertise;

· Monitor the working order and results of the solar system; and

· Ensure system maintenance.

The user pays the ESCO an amount that is directly related to the amount of energy supplied by the solar system. Once the financial investment of the ESCO has been returned, the user becomes the sole owner of the installation. In this way, the energy user can exploit a solar system without an initial investment or risk and the ESCO has the incentive to maintain the equipment until the return on the capital investment (with interest) has been achieved.

Denmark, wind energy

In Denmark, quantitative targets, usually in the form of an agreement between the government and the two biggest utilities, have played a role in the diffusion of wind electricity in the country. The first target is found in Energy 21 (the plan of the Danish Government for sustainable development of energy in Denmark): 60,000 windmills to supply 10% of Denmark’s electricity by the year 2000 (Agnolucci, 2007). Interestingly, this production share target was achieved about two years before the target date, while the number of turbines was still below 5,000. This aspect of an increased average size of turbines had not been foreseen by the Danish Government when adopting Energy 21. Another programme was introduced in 1990 with the aim to build 100 MW of wind power capacity (Grohnheit, 2002), which was followed up in 1996 when the government and the utilities signed an agreement for the installation of 200 MW of wind power capacity. In 1998, utilities signed another agreement to install 750 MW of offshore wind turbines before 2008. According to the government’s forecast, these turbines would generate 10% of the electricity consumption. The agreement is considered the first phase of a programme to reach 4,000 MW before 2030 (Danish Energy Agency (DEA), 2002).

Investment incentives have been important in Denmark, both to promote research on the next vintage of technologies and to increase the adoption of the current vintage. In the case of wind energy, since 1979 citizens who installed wind turbines were reimbursed 30% of the investment. However, during the 1980s the incentive was diminished to 10% and eventually abolished in 1989 after about € 37.6 million (€-equivalent) had been granted (Meyer, 2004). Research in the wind sector has been funded by the Danish Energy Research Programme. In 2001, about € 1.6 million was spent on research on new turbines (Lorenzen, 2001). New design of wind turbines was also supported in the 1998 round of the Development and Diffusion Programme for Renewable Energy in Denmark. As new turbines were considered a demonstration project, investors were compensated for about 20 to 40% of the costs. Funding was also provided to test stations and to dissemination of knowledge, information and advice (OPET, 2001). Privately owned offshore wind turbines were funded under the Development of New Renewable Energy Technologies, which was established in 1997.

The basic support mechanism for wind energy in Denmark is a fixed price system with an environmental premium per kWh op top of the market electricity price. Currently, new wind turbines are paid €0.058/kWh for the first 12,000 full load hours. For offshore wind turbines, the tariff is €0.061/kWh for 25,000 full load hours. A number of transitional schemes are in operation for older wind turbines.

Germany, solar photovoltaics (PV)

The total PV capacity in Germany increased from 70 MW in 1999 to 115 MW in 2000, an expansion of almost 65% in one year (in 2001, around 20,000 solar installations were installed in Germany). Growth continued reaching an installed capacity of 258 MW and a generation potential of about 190 GWh in 2002 and about 260 GWh in 2003. Nowadays, Germany has the largest share of installed PV in the EU. In general, renewable energy technologies play an important role in the German energy policy, both at national and regional levels. Most German regions have energy policies, targets and support mechanisms designed to encourage the development of renewable energy (e.g. Berlin’s energy policy). Especially, PV has benefited from support from regional governments. Incentives for renewable energy are provided by the ‘Electricity Feed in Law’ of 1991 and it successor (in April 2000) the ‘Renewable Energy Law - feed-in tariff’. For PV systems built before the end of 2001 a feed-in tariff of € 0.59/kWh will be paid, which will be gradually reduced over time by 5% per year.

7.4.2. Success stories in developing countries

Morocco – Solar Heaters

Only in a few developing countries, notably Morocco and Tunisia, international support through the GEF has been provided for solar thermal technologies. The number of solar water heaters in Morocco has strongly increased from about 20,700 in 1998 to about 111,300 in 2004. This growth can partially be attributed to a GEF project implemented by UNDP (GEF, 2005). Since an analysis of the existing market showed that the growth of solar water heater use was hindered by the low quality and reliability of previous solar water heaters, the project has been designed to focus on improving product quality and reliability. Part of the project focuses on training governmental agencies and private firms to promote, evaluate, and install solar hot water systems. This helps the country to develop norms, standards, and testing procedures to ensure that all solar water heaters sold and installed in the country are built to meet the highest international standards. Moreover, the project shows improved technology standards to assemblers and manufacturers, how to apply these standards and procedures to training architects and engineers, and how to develop codes of practices for constructors, installers, and plumbers (GEF, 2005).

Chile – Hydro Energy

The Chile Quilleco Hydroelectric CDM Project consists of a 70 MW run-of-river hydropower plant, located on the Laja River, 8 km downstream of the existing Rucue hydropower plant. The project will generate on average about 422 GWh of electricity per year, with a firm power capacity of approximately 47 MW. The project will feed into the Central Interconnected System through a 0.5 km 220 kV transmission line connected to the Central Interconnected System (see also Section 5.2.1). The Netherlands Clean Development Mechanism Facility will purchase 100 ktCO2e of CERs each year between 2008-2012, and additional CERs produced by the project will be retained by the firm Tractebel.

China – Wind Energy

In 2000, the GEF approved a USD 12 million grant to China to help develop wind power generation and reduce GHG emissions. The grant is only one component of a USD 98 million investment project that is designed to help China diversify its energy resources and reduce its dependence on coal (see also Section 5.3.1). The project is estimated to add 78 MW of electricity generation from three new wind farms in Dabancheng, Fujin and Xiwaizi. The present installed capacity of wind power generation in China is 265 MW, which is about 1% of the country’s known wind energy potential (American Wind Energy Association, 2001). This amount could increase due to the ‘Key Points of the Program for Development of New Energy and Renewable Energy Industry in the 2000-2015 Period’, which aims at a renewable energy production of 43 million toe by 2015 (by then, 2% of the country’s aggregate energy demand’) (European Renewable Energy Council (EREC), 2007).

Kenya - Hydro Energy

The Tungu-Kabiri community micro hydropower project in the rural area around Mount Kenya demonstrates how the use of micro hydropower can bring development to rural areas in Africa. About 96% of the rural population in Kenya still lacks access to grid-based electricity (see Section 5.5.1). A pilot project initiated by Practical Action in Kenya has shown the potential for decentralised micro hydro schemes to provide access to electricity. In Tungu-Kabiri, rural Kenya, almost 200 households have formed a commercial enterprise to own and operate the micro hydropower plant, which they constructed and continue to maintain themselves. The micro hydro plant now supplies electricity to a number of local enterprises and households, thereby contributing to improving the quality of life in the area. This project has shown that micro hydropower can effectively meet the energy needs of poor off-grid communities. It has also demonstrated that communities are willing to invest time and money for improved energy services, and can organise themselves to build and operate a micro hydropower plant (Muriithi, 2006).

Thailand – Biomass Energy

In Thailand, as has been shown in Section 5.6.1, biomass represents a significant energy generating potential, in particular in co-generation (CHP). As of January 2003, the total installed CHP-based electric generating capacity in Thailand was 3.6 GWe, which accounted for 7.8% of the total installed power capacity in the country. 15% of installed CHP-based electric generating capacity was based on biomass (Bhattacharya and Abdul Salam, 2006). 

In 1992, the Thai Government announced a policy to stimulate private sector participation in the electricity generation industry, especially via small power plants. As of today, the 1992 SPP program has resulted in 246 biomass-based SPP projects which supply electricity to the national grid (Therdyothin, et al., 1992).

Through the EC-ASEAN COGEN Programme, the Asian Institute of Technology promoted the implementation of biomass power and CHP projects in Southeast Asia between 1992 and 2004. Under the Programme, more than 20 biomass projects were implemented in the sugar, palm oil, rice and wood industries with capacities ranging from 500 kWe to 41MWe.

AIT is also working to promote the sugar sector in Thailand through a project financed by the European Commission under the EU-Thailand Economic Co-operation Small Projects Facility. The project consists of technical assistance to sugar mills in Thailand for technology transfer and training in several areas, such as advanced process and equipment for producing sugar, clean and efficient use of energy in sugar manufacturing, and effective use of sugarcane residues (e.g. bagasse for generating power and/or heat required at the site and export of excess power to the grid).

7.5. Financial support systems and support programmes

This Chapter has shown several examples how government policies and programmes in combination with involvement of the private sector can be effective in sustainable energy technology transfer and implementation. The private sector has the capacity to mobilise the funds required to address pressing energy needs, but incentives to do so, as well as legislation to create a stable investment climate, need to be provided by governments. As has been shown in Chapter 6, this is particularly important in developing countries where the perceived risks of technology investments are generally higher and investments are more difficult to attract (UNEP and IEA, 2007). This section summarises a number of policy measures that governments can take to provide incentives for investments in sustainable energy technologies. These measures have already been developed and applied in the EU and the experience thus gained could be fed into technology support programmes in developing countries, possibly in combination with the CDM (see Chapter 8). It must be noted that the below categorisation into four groups is a fairly simple presentation of the real energy incentive policy landscape in Europe, which also contains several mixed systems with elements from each of the categories (the description of tax incentives shows an example of such combinations).
Feed-in tariffs exist in most of the Member States

Under feed-in tariff systems domestic producers of ‘green’ electricity receive a market price for the electricity that they produce and on top of that, in order to be able to achieve an acceptable internal rate of return (i.e. to compensate for the non-profitable part of green electricity production), they are paid a specific price per kWh produced as a subsidy. The latter component is called the feed-in tariff and is usually set for a number of years. Generally, the green power producers receive the full price per kWh from electricity companies, usually distributors, who are subsequently compensated for that by the government. These schemes have the advantages of investment security and the possibility of fine-tuning,
 so that it could promote mid- and long-term technologies. On the other hand, they are difficult to be harmonised at the EU and there is a risk of over-compensation if the tariff remains the same while electricity production costs of a particular technology reduce because of learning effects. A variant of a feed-in tariff scheme is the fixed-premium mechanism, which is currently implemented in Denmark and Spain, which offers a fixed premium or environmental bonus on top of normal or spot prices for electricity generated by renewable energy technologies (European Commission, 2005).

Under the green certificate system

Currently, in Sweden, the UK, Italy, Belgium and Poland, a green certificate system is operational which also has the aim to compensate green electricity producer for the difference between the costs of production and the market price for electricity (the non-profitable part). Unlike feed-in tariff, under a green certificate system the compensation takes place in the form of certificates that end users (or power producers using fossil-fuel-based technologies) must purchase from green electricity producers. Green certificate systems could have different forms. For instance, a scheme could require utilities to submit a pre-determined amount of green certificates to the government (or a designated authority) by the end of the year as a token of its contribution to green electricity production during that year. Utilities could generate these certificates by switching from fossil fuels to renewable energy sources in their own electricity production, but they could also buy such certificates from green electricity producers. In another form, end-users can be asked to submit green certificates by the end of the year, showing that they have purchased the required amount of green electricity during that year. 

In case, a utility or end user is not able to submit the required amount of certificates by the end of year (required means according the quota of certificates determined before the year), a penalty must be paid for non-compliance. These penalty revenues are generally either used for research and development of renewable technologies, or transferred the general government budget. Since utilities/end users wish to buy these certificates as cheaply as possible, a secondary market of certificates has developed where green electricity producers compete with each other to sell green certificates. Therefore, green certificate schemes have developed into market-based instruments. These systems could work well in the Internal EU market and, at least in theory, the risk of over-compensation is lower than in the case of feed-in tariffs. However, green certificates may pose a higher risk for investors because their price is determined by the market and may thus fluctuate. Consequently, technologies with a long-term sustainable energy potential, but which require higher initial costs, are not easily developed under such schemes. Also the administrative burden of green certificates is larger than with feed-in tariffs.

Pure tendering procedures

Under a tendering procedure, the government places a series of tenders for the supply of green electricity which is then supplied on a contract basis at the price resulting from the tender. The price that the producers receive, again, is based on the market price for electricity (which end users pay) with on top of that a compensation for the non-profitable part (which the government pays as part of the tender contract). While tendering systems theoretically make optimum use of market forces, their stop-and-go nature does not contribute to stable investment conditions. There is also a risk that low bids may result in projects not being implemented. Within the EU, tenders for green electricity mainly take place in France and Ireland. France has recently changed its system to a feed-in tariff scheme combined with a tendering programme in some cases. Ireland has recently announced a similar move.

Systems based only on tax incentives

Within the EU, green electricity support systems based purely on tax incentives are only applied in Malta and Finland. In most other cases (e.g. Cyprus, UK, and the Czech Republic), tax incentives are used as an additional policy tool. 

Part IV

Role of CDM in Promoting Sustainable Energy Technologies in Developing Countries
Insights and Implications for Technology Transfer and the CDM

8.1. Summary of findings in ENTTRANS

8.1.1. CDM state of play

Given the twin objectives of the CDM a typical CDM project would bring together industrialised countries’ demand for certified emission reductions (CERs) and developing countries’ demand for sustainable (energy) technologies and other means to achieve development goals. The resulting technology transfer would be a low-carbon technology that supports the host country’s national needs and priorities. Actual CDM practice, however, has shown that projects are largely initiated by the demand for relatively low-cost CERs and this has resulted in a skewed distribution of projects toward a small group of developing host countries (China, India, Brazil, Mexico and South Korea). Asia and Latin America together have a share in the global CDM project pipeline of almost 95%. Sub-Sahara Africa only has a few projects and most of these are in South Africa. For CDM project investors the general investment climate in host countries is decisive when taking into account performance related risks.
Reasons often quoted for this unbalanced geographic distribution of projects are:

· Difference in quality of the Designated National Authorities for the CDM (DNA) in the host countries (number of staff, skills, task envisaged, and funding). As a consequence, DNA activities could differ from carrying out the formal tasks required by the CDM EB to actively promoting CDM project opportunities based on what the host country needs.

· Scale of the CDM projects; large-scale projects are more popular as the CDM transaction costs related to the CER accounting can be spread across more credits; several small-scale projects are too small in terms of CER revenues to be able to pay for the transaction costs.

· Investment climate in the host countries, which does not support technology transfer under the CDM.

The first of these issues has been addressed by some DNA support programmes (such as Capacity Building for the CDM or CD4CDM Netherlands, DANIDA Denmark, GTZ Germany). Yet, much work remains to be done as there are still many differences in how DNAs operate. Although many developing countries have now announced the establishment of a DNA to the CDM EB, there are large difference between countries in terms of these DNA offices are equipped (number of staff, their training background and professionalism) with most Asian and Latin American DNAs being relatively efficient, although some of them have in the meantime had to reform and streamline their procedures, whereas several African DNAs are operated by a limited number of staff who are also responsible for other environmental issues and therefore do not have time to fully focus on the CDM.

In some cases, DNAs approve projects as supportive to the country’s sustainable development without an ex-post verification of this contribution. Some other countries also verify the latter (see Chapter 3). The risk of a DNA functioning at the minimally required level (i.e. required by the Marrakech Accords) is that CDM projects in their country become ad-hoc activities without necessarily being in line with the country’s development strategies or leading to adoption of the technology.

DNAs can also extend their required tasks (establishing sustainable development criteria for projects and carrying out project approval procedures) to promotional tasks. This, however, could lead to conflicts of interest because the aim to attract more CDM projects could lead to a less robust project proposal check and approval decision-making. Involving more governmental departments could help prevent such conflicts of interest, but this could make the procedure less efficient.

The CDM EB has recently started to address the second issue by the decision on the eligibility of so-called Programmes of Activities. Such programmes, which can have a lifetime of 28 years, provide a larger scope for very small-scale activities under the CDM, such as technologies for cooling, lighting and cooking, as they enable spreading of transaction costs across a larger range of emission reduction activities. In addition, such programmes may also provide for grouping of a range of similar larger-scale project investments on different locations in the host country. Remaining issues are: who is the programme owner, how will the revenues be spread across the participants?, etc. Nevertheless, as has been argued in Chapter 3, such programmes could provide ample opportunities to incorporate the CDM in a host country’s national development strategies.

With respect to the third issue it has long been assumed that technology transfer could be facilitated by the CDM because a project offers CER revenues (in hard foreign currency) and possibly additional training programmes for operation and maintenance to local employees. However, Chapter 3, in combination with the stakeholder assessment in Chapter 5, has shown that for many technologies these benefits are not enough for implementation of these technologies through CDM projects. In particular, low carbon technologies that countries are unaware of or have no experience of or that are relatively new to a country and/or that may conflict with existing systems in a country were not considered for meeting energy service needs. In order to explore how transfer of low carbon technologies could be supported and how the CDM could support this process, a further assessment of the market implementation chain of a technology in the country in terms of finding blockages and incentives for low-carbon technologies has been carried out. The conclusions of this assessment are discussed in Section 8.2 below.

8.1.1 Technology transfer and innovation insights
A review of the literature in technology transfer and innovation processes in Chapter 6 has provided some insights into the process of adoption of low carbon technologies and the role of the CDM which has been examined in this study. The review concluded that changing investments in energy infrastructure to low-carbon alternatives and more decentralised energy generation and making industry more efficient could be hampered by ingrained habits and training, the existing lack of enabling business environment and supporting services as well as pressures from industrialised countries to buy their older technologies. As Winskel et al. (2006) pointed out “Organisations operate in embedded socio-technical networks and tend to re-invest in established competences: disruptive technologies [e.g. renewable energy technologies] rarely make sense to incumbents so their development tends to be left to small outsider organisations.”

Therefore, technology transfer processes as they are currently arranged including the CDM will not provide for technology transfer and the innovation processes that they require due to anchoring in existing systems and know-how.

If there is a possibility of leapfrogging, then concerted efforts would need to be made to overcome resistance to change, especially as currently available high-carbon or older less efficient technologies may be cheaper and more affordable for developing countries and play to the existing experience and competences. Lack of awareness and experience with new technologies in the country context and uninformed perceptions of reliability, market readiness and costs need to be overcome.

One key factor in promoting innovation is the role of multi-stakeholder networks in national systems of innovation (NSI). The importance of these networks needs to be recognised and explicitly fostered within the host countries. Lundvall et al. (2002) warned that short-term financial criteria can undermine this resource and that natural and social capital cannot easily be renewed. Thus the exploration of the market implementation chains for small and large-scale technologies using market mapping, as described in Chapter 6, could form the basis for fostering the development of market networks for low carbon energy technologies. 

The need for the country and technology context for any technology transfer has been shown in the NSI approach to be grounded in the institutional settings within the country relating to cultural norms and rules and firm-to-firm interactions.

There are two main market areas for innovation of low-carbon technologies. One is the area of large-scale technologies suitable for existing centralised distribution systems, and the other area is the community or domestic small-scale technologies markets for distributed energy systems. The market for large-scale technologies tends to be dominated by a few utilities and surrounded by legislation so that there tends to be a very restricted form of market. Large-scale technologies tend to be sourced at the global level and adoption by this ‘market’ tends to be justified under energy strategies based on well-tried technologies.

For small-scale energy technologies, the market is much more open usually with an existing embedded market with many stakeholders which forms a commercial competitive environment under which adoption must take place. In this embedded market, players cannot afford to take risks and solid proven technology specific to the country context can be preferred unless the risks are reduced by supportive actions. In most of the case study countries in ENTTRANS, from the market mapping exercises in Chapter 6, there seemed to be more vibrancy and opportunity for small scale technology markets compared to the inertia of the large scale systems and institutions.

Power and lack of trust in markets can block change as can be seen in the behaviour of monopolistic electricity utilities (whether overtly privatised or not) towards distributed energy and new sources and the use of intellection property and other methods for blocking innovation. The reason for this behaviour has been explained by Gruebler (1997) who showed that economic losses from innovations will affect some existing market players who will therefore resist innovation as they perceive it as a threat rather than an opportunity.
Rogers’ (1983) work on key factors affecting perceptions for decisions leading to adoption of an innovation identified relative advantage, compatibility, complexity, observability, trialability, and later risk. These factors have been developed and used in a range of studies. In this study all these factors are relevant for adoption and are mentioned in some form as barriers in the exploration of the markets in the market mapping exercises. In particular, in the country studies an expressed need was to see the new technologies demonstrated and adapted to country context conditions. This reflects the trialability factor. This in turn reflects the need to be confident that low carbon technologies will deliver the energy services needed especially where decisions are going to have large and long-term impacts as in a future energy strategy.

Therefore, it is recommended that for innovation for energy systems in a country (industrialised or developing) it is necessary to first of all ensure that all the stakeholders are familiar with, understand and have seen demonstration plants in their country context for alternative technologies not currently under consideration but which have a known potential to contribute to a low carbon future and are reliable and practical.

It was also clear from the analysis of the questionnaires in Chapter 5 that, though there seemed to be little disagreement on what energy service needs were required, there was disagreement between different types of stakeholders as well as within the types of stakeholders on what the priority technologies should be. In every case it was important to take account of the existing country context and business environment and the technology priorities reflected these country conditions as well as the existing competences and attitudes.

8.1.2 Technology transfer and the role of the CDM

At present, as mentioned above, the CDM concentrates on single projects, mostly in isolation of the host country’s national and technology context, and does not address technology transfer on any scale. It currently does not foster the supporting systems needed to enhance adoption of a new technology, and it therefore only address part of the process related to the early stages of demonstration and pre-commercialisation in the developing country market.

The isolated installation of projects is useful for only the very early stage of demonstration of an invention, but the real technology transfer processes will require much more effort. This study provides insights into how the CDM could be adapted to deliver more technology transfer through improvement of the country system for adoption of low-carbon technologies.

In this analysis it is suggested that for real technology transfer a more programmatic approach to the CDM needs to be invoked so that a portfolio of projects can be introduced which is designed to explore the range of circumstances and applications in the host country, supported by complementary programmes to foster the knowledge transfer systems and knowledge transfer networks needed for success. 

8.1.3 Low carbon Technologies

As part of this study, descriptions of low-carbon technologies were prepared which were designed to provide information on what the technology provided in terms of energy services, how it worked, and what the environmental economic and social impacts may be from the technology. Examples of successful implementation were also provided along with assessments of potential, sources of investment, costs, market readiness and future developments. These are collated in a combined Deliverable 5&6.

There are many low-carbon technologies which could benefit either from further development to make them fully market ready or adapted to local country conditions or for which insufficient awareness and knowledge is available in order for people to be able to make measured judgements. Some of these technologies are listed below and they by no means detract from existing potentials for wind, PV, micro hydro and other low-carbon technologies that tend to be much more familiar. The list is not comprehensive but indicates technologies with real potential where very little further investment would ensure that they take their place alongside wind and solar.

The technologies for further development and investment for market readiness and/or awareness raising are:

· Solar thermal for space heating and cooling and hot water,

· Concentrating solar power both large and small scale for electricity generation and waste heat usage,

· Solar ponds especially in conjunction with desalination plant for electricity, heat and use of concentrated brine,

· ‘Heat’ pumps for heating and cooling and other geothermal technologies,

· Run of river hydro for electricity supply,

· Marine technologies such as wave power, tidal power, offshore wind for electricity supply,

· Biomass gasification for: a) cooking stoves, b) community gas supplies, c) electricity generation (CHP),

· Combined heat and power large and small-scale, e.g., recent trials on fuel cell CHP units using natural gas or use of biomass,

· Municipal solid waste landfill gas capture, gasification, and biogas,

· Biogas for cooking, lighting, space heating/ cooling (especially for solving the animal slurry waste problem),

· Sustainable building design for passive heating and cooling and high efficiency,

· Efficient industrial processes, e.g., for cement, iron and steel, etc.,
· LEDs for lighting rather than CFLs,

· Clean coal, and

· Carbon Capture and Storage.

In addition an overview analysis has been carried out on one country, Chile, in order to explore the potentials for GHG emission reductions by moving away from the currently proposed path of exploiting the new coal reserves in the south of the country (Appendix 5-A to Chapter 5). Specifically, the analysis explores the use of CSP in the Atacama desert and the use of CFLs for lighting in Chile. Given that this would require investment in a connection between the north-south grids which would have its own advantages, the potential for CSP with thermal storage would be very high and the GHG emission reductions for even just one plant of modest size are explored. This analysis, by its nature, was only an indication of what could be explored in country energy service strategies and indicates one direction in which engagement of country stakeholders could be obtained to be able to consider alternative low carbon futures.

8.1.4 Country market mapping for technology transfers
The market mapping exercise described in Chapter 6 allowed the initial formation of a network of market actors to form to discuss the technology transfer of low carbon technologies. This was only a first step but it indicated that in all the countries there was potential to take it further. The mapping identified the actors in the market chain and the enabling business environment surrounding the markets as well as the supporting services for the market. This enabled the identification of opportunities and of blockages in the market. 

In Chapter 6 there were many opportunities identified by the groups for the low-carbon technologies considered. Spatial and temporal aspects are important such as balancing load over the year and where the benefits arise in terms of local poverty alleviation. The blockages identified by the groups were analysed using the market, enabling business environment and the support services as a typology. Small-scale projects tended to have larger market chains and a distribution of blockages in all areas whereas large-scale technologies mainly were hindered by the enabling business environment such as the policies, codes and standards, and fiscal and legal environments.

There were blockages common to all the case-study countries and some very specific to the country. For example, in Kenya one of the blockages was the lack of investment sources, while in Thailand this was not considered to be a problem. 

In addition, the role of the CDM was explored on three levels. The market level was considered and how the CDM could support this and then the international level and the national level. In each case the performance of the current CDM configuration was assessed to determine what it was and was not delivering and then what activities would improve the main problems identified.

The identification of blockages and activities to improve technology transfer for low-carbon technologies and for the CDM as well as the results discussed in the sections above have formed the basis for the following recommendations on activities to improve technology transfer and to improve the ability of the CDM to deliver technology transfer benefits. 

8.2. Recommendations for accelerating technology transfers and the CDM

As has been pointed out by the IPCC (2000) the key lessons are that networking among stakeholders is essential and the best transfers occur where there are multiple benefits. The recommended presented in the following sub-sections are therefore grounded in the studies on technology transfer and innovation and on the insights from the surveys and market mapping exercises performed in this study.
8.2.1. Need for demonstration of reliability and practicality of technology

To provide for innovation of low carbon systems, existing but less well-known low-carbon technologies need to be introduced and accepted by policymakers and industry through demonstration of reliability and practicality at the country level with a view to specific assessment for inclusion in a) country energy strategies and plans, and b) introduction to the country technology market.

8.2.2. Energy Service Needs Assessment and familiarisation programme combined with TNA
The study has shown that the usually recommended approach for assessing technology needs in a (developing) country inadvertently anchors a TNA in existing technologies and will always look to the past and be limited by existing infrastructures and experiences. ENTTRANS has shown that the technology needs assessments interviews rated many low-carbon technologies on the low side or not at all so that they showed up as being not preferred. Therefore, it is recommended that an energy service needs assessment (ESNA) combined with a programme of technology familiarisation should be conducted with the developing country stakeholders. After that, the technologies to meet those needs could be assessed only after full discussion and awareness raising of all the possibilities for large-scale and small-scale low-carbon technologies. This process of identifying for developing countries energy service needs and priority technologies to meet those needs, while exploring the perceptions within different countries, has been detailed in Figure 8‑1. 

Energy services are proposed as not all energy services need to be met by the supply of electricity and this provides a basis for greater diversity and resilience in the energy supply system. This process would allow policymakers and industry players to become familiar with these new short, medium and long-term technology possibilities for innovation of low-carbon systems. 

Awareness raising could take the form of information dissemination coupled to programmes of visits to existing demonstrations of technologies and also specific in-country demonstration programmes of reliability and practicality coupled to any adaptation of the technology required. Therefore, there should be a link to R&D.

Once this process of introduction and acceptance by policymakers and industry has been carried out, it can be followed by the assessment of the technologies to meet the energy service needs for inclusion of low carbon technologies in a) country energy strategies and plans, and b) introduction to the country technology market. This process has to engage stakeholders at all levels from government to local communities to ensure that choices deliver the required sustainability benefits.

The ESNA and familiarisation and assessment exercise should result in an agreed portfolio of low carbon technologies within existing systems. Networks can then be set up to produce national energy strategies, market mapping for introduction of the technologies and input to CDM programmes. In addition, the strategy and market networks can generate the integrated package of measures needed to support the transfers through identification of the blockages and opportunities. These supporting measures on the enabling business environment and the market support services would then also have to be undertaken for successful transfers and examples are given in the next section.

It is important to point out that both the ENTTRANS process and the supporting activities on the enabling business environment and market support services are ALL required as far as possible to ensure successful adoption and transfer. This process is not a ‘one-off-quick-fix’ but should be seen as catalysing a new direction for a longer-term programme requiring a commitment to continuing support.
This is in line with Philibert (2006) who, in addressing the problems of solar thermal energy in his report to the UNFCCC, pointed out that all of the activities to remove barriers are needed if successful transfer is to occur.

The process envisaged would involve the following steps (see Figure 8‑1), some of which are iterative.

Figure 8‑1. ENTTRANS Process Sustainable Technology Transfer for a Low-Carbon Future. 


8.2.3. Supporting Actions for successful technology transfer 

This section presents recommendations which have been derived from this study, particularly on the barriers to transfer and deals in more detail with supporting actions for technology transfer which need to be identified for each country context and implemented as an integral part of the transfer process.

Fostering the creation of networks of market actors to facilitate technology transfer activities through characterisation of the market for the technology

· Market Networks – The shaping of a market with its actors and supply chains depends on the technology being transferred and the country context. The formation of networks of market actors through the process of conducting Market-Mapping exercises would be needed to first identify the economic actors and then identify, together with these local actors, the possible technology supply chains and their enabling business environment and supporting services. The formation of market networks strengthens the operation of the market and contributes to examination of the existing market chain, e.g. through highlighting blockages and inefficiencies at all levels within the market including at government and regulatory level. Further action can then be generated to address these problems. This is the first part of the SUSTT diagram above.

Stimulating Market Demand

· Market information systems and Raising awareness – Creation of demand and incentives for change is a major element in enabling the market to develop and so it is important to make information available and raise awareness. This would imply a two-pronged approach with awareness raising exercises on a large scale via the media coupled to good market information on reliability and quality of suppliers and systems. Once people say ‘What can I do?’ Industry should be ready with the answers. A source of good market information, e.g., products available from whom and also guarantees that suppliers are accredited and checked from manufacturer to installer, etc., (such as with the CORGI system in the UK) are required. Also clear price signals for energy technology and CO2 emission reductions are needed.

Investment facilitation

· Risk minimisation – The risk to the investor (both national or international investors) associated with introduction of a new technology needs to be minimised. There are several activities to do this such as by introduction of the technology in an institutional or industry sector context to create a demand and /or through either government/FDI sponsored programmes of demonstration of low carbon technologies or through bundling/ programmatic basis under the CDM. This would provide a ready-made market which generates confidence and awareness. If the technology is properly implemented and is shown to be reliable and useful then this can assist in a wider dissemination and development. Further participatory consultations with investors in the countries would characterise risk mitigation strategies more fully as a first step. Small-scale businesses are particularly vulnerable. This would also help overcome the problem of first movers taking all the risks while others free ride. Issues such as energy and feed-in tariffs are important. It also supports the development of the supply chains needed in the market.

· Multiple funding sources – Limited availability of sources of investor funding are a major problem in many countries. Therefore, multiple funding sources and ease of application and information availability would help this development. 

· Investment Criteria – Technology choices also have to avoid the trap of least financial cost solutions and take account of the externalities. There are implicit subsidies for existing technologies and so policies to level the playing field for new market entrants are needed. New approaches to funding demonstration and small-scale projects are also essential with reappraisal of the suitability of other investment criteria such as payback time and other criteria as appropriate. The recent UNFCCC contribution on this subject (e.g. compliance fund, share of CER proceeds) needs to be implemented more widely.

Supporting the operation of the market.

· Transparency control – Good transparency control especially avoiding corruption on the enforcement side is extremely important for proper development of a market and for maintaining good reputation and customer relations. Too often, for instance with compact fluorescent lamp, there seems to be poor quality control leading to growing resistance to change to CFLs after bad experiences and wasted resources.

· R&D – Adaptive research and development for low carbon technologies to ensure suitability for local conditions is needed and to encourage development of new technologies and to build technical capacity. 

· Training – Appropriate installer, operation, maintenance and servicing, and management skills training would be needed to support the technology transfer and delivery of local benefits. Programmes of training support could be provided alongside the main technology projects or CDM projects. This sort of capacity building is an important component in successful transfer.

· Support promising technologies and increase their availability – In some cases, really good technologies with huge potential (see list above in section 8.1.2) such as solar thermal for cooling in developing countries are not being used and the fine detail and availability of these systems are not entirely clear. An off-the-shelf solar thermal space cooling option is not really available, e.g. for householders or hoteliers, etc., but a much more focussed development in the country contexts involving manufacturers and suppliers, as well as skills development for installation and design is vital. This could possibly involve the IEA task forces. Integration with architectural practice would also be very good. Targeted investment in the short term to make the technologies fully available would yield large GHG benefits. The same applies to concentrating solar power and to hybrid combinations of renewables to provide integrated solutions. This activity combined with risk minimisation would provide good initial support. 

· Access of industrial sector to technological knowledge – Support for exhibitions of new technologies and possible discounts and incentives to take part in programmes of projects may be a useful way forward here to encourage manufacturers to change and provide captive short term markets to facilitate investments. At the ENTTRANS workshop in China, the partners learned about such exhibitions in China. This could also be done through joint industrialised country/EU/ host country initiatives.  In addition, more external links would improve access to technological information. These external links need to be actively fostered.

Support for host government.

· Host country policy framework - Facilitating countries’ ability to formulate a policy framework, legislative and fiscal incentives and other measures to address countries’ technological needs and gaps. At the Annual Meeting of the World Business Council for Sustainable Development, the EU Development Days in Lisbon, and the World Energy Conference it was recommended by participants, and in particular by industry representatives that government leadership is needed to establish transparent, long-term and stable policy targets and strategies. This also involves an integration of climate change issues in international development co-operation. Consideration also needs to be given to appropriate policies to offset any blocking tactics from monopolies in the market.  

· Streamlining of countries technology transfer processes – The host government departments involved need to be streamlining and aligning policies, incentives and procedures with regard to their role in and impact on the transfer process so that, e.g., import/export barriers are not counterproductive for low-carbon technology transfers.
· Support for capacity building – The host government capacity to make the suggested changes and support for technology transfer will require funding and training 

· Interface between decentralised systems and the grid – For electricity supply projects the interface between decentralised systems and the grid is an area of concern which could also be assisted by a programme of TT activities which could address issues such as feed-in tariffs and charges for grid connections and the creation of ‘virtual’ power stations and smart metering. Decentralised energy supply technologies and systems can play an important role in the energy security of supply, also in developing countries, because its role is complementary to centralised energy provision (even based on local renewable energy resources).

8.2.4. Role of the CDM and Technology Transfer 

The following recommendations are made against the backdrop that the key parties involved in the CDM (CDM EB, developing countries, and industrialised countries) have a joint responsibility in stimulating low-carbon, sustainable energy technologies to developing countries through CDM projects. The EU could play an important role in supporting each of these responsibilities.

CDM Host Country Issues

· Strengthening the role of the CDM in low-carbon sustainable technology transfers. 

1. Promotion/marketing of Designated National Authorities (DNAs) as one-stop-shops for CDM activities. This involves streamlining the process for foreign investors, as well as initiatives to build capacity within DNA and within sectors for project participants for all aspects of the CDM, including bundling of CDM projects and programmatic CDM. It is suggested that DNAs are assisted in achieving these tasks and build capacity (e.g. DGIS in the Netherlands, DANIDA in Denmark, GTZ in Gemany, etc.). It is also important that DNAs do not operate in isolation from other policies and decision makers at the government level (ministries of finance, development planning, energy, agriculture, trade, etc.) and there are integration structures in place. 

2. Support is also needed for the formulation of low-carbon CDM strategies by the host country based on national needs and priorities and suitable technologies for which technology implementation chains have been clearly mapped and streamlined along the lines explained in the ENTTRANS process in Figure 8‑1. As explained above it is important that these strategies are based on participatory processes and information collection and analysis with good two-way communications. Such strategies also involve awareness creation especially for industry and project proponents with trade associations to be involved. Technology choices also have to avoid the trap of least financial cost solutions and take account of the externalities. These low-carbon CDM strategies thus formulated should lead to a domestic CDM project pipeline in line with priorities identified as well as to market introductions. 

3. CDM in its programmatic form could also support programmes of demonstration projects covering a range of sizes, sectors, locations, implementation models and scales of country conditions to prove and adapt the technologies using a participatory process. One off projects can be useful but a portfolio or programme approach to projects should be preferred where possible.

4. Although formulating CDM strategies is a country-specific exercise depending on the different country contexts, it is also recommended that countries collaborate through regional co-operation in order to share experience and to establish South-South dialogues. For instance, the ENTTRANS analysis in the five case study countries could thus be expanded towards a regional scope: Chile – Latin America; China – Asia (e.g. India); Kenya – Sub-Sahara Africa; Israel – MEDA countries; Thailand – Southeast Asia (e.g. Lao PDR, Vietnam, Nepal, Cambodia). Countries could use the ENTTRANS/SUSTT methodology for energy service and technology assessments with market mapping and supporting activities promoting low carbon technology transfers through CDM projects.

5. Assistance to project developers for the preparation of project design documents to reduce transaction costs taking account of language barriers could improve uptake of CDM opportunities. Accessible and simple information for people to undertake a project design document would be a first step. Accessibility is an issue in countries where internet connections are not reliable. Equally important to reduce costs and stimulate local interest will be support for programmes to develop local accredited validation and verification entities to reduce CDM project cycle costs. Guarantees for the purchase of CERs in this commitment period and post Kyoto such as those by the World Bank would also contribute to minimising risks and costs.

6. CDM projects to be linked with development initiatives where appropriate. Although CDM projects should not use Official Development Assistance (ODA) funds for the investment and acquisition of CERs, the expertise in development projects would be a valuable input for the CDM projects as suggested at COP-MOP-2 held in Nairobi (Kenya, November 2007). Such deliberate links between CER acquisition and development assistance experts would ensure maximisation of local development benefits under the CDM.

CDM at the international level

Streamlining CDM procedures to make the mechanism more accessible for investments in e.g. small-scale projects or energy efficiency activities across a range of installations in an industrial sector is the main aim of the following recommendations: 

1. Explicit guidance on Technology Transfer and avoidance of dumping needs to be incorporated into the modalities of the CDM

2. Review the additionality concept; for some developing countries there are no other projects which would be undertaken in the absence of the project and the country circumstances should be recognised when assessing additionality of emission reductions. It would be therefore be better to have a more positive approach to additionality in the sense that a project is additional because it is required a) to adopt a participatory approach to the project design and development and b) to establish capacity building actions such as setting up on going training schemes to maximise the transfer and local benefits. This would at the same time stimulate the involvement of local stakeholders in project identification and preparation and would thus enhance participatory process in the preparation of projects.
3. In order to make the CDM fit for technology transfer and for sustainable development it could be used mainly in the programmatic mode.

· Programmatic CDM can be used to demonstrate new technologies under a range of different circumstances in the country and this has to be supported by the specific activities detailed under Technology Transfer issues and CDM host country issues (both detailed above) otherwise it will not support technology transfer. These specific supporting actions could themselves become a programmatic CDM project.

· Programmatic CDM is very suitable for energy efficiency improvement projects in households (e.g. cooking, lighting) and industry (e.g. one technology applied within an industrial sector at different locations but under similar circumstances), but its applicability needs to be improved by:

· Streamlined programme approval and registration procedures (presently around 400 days),

· Allowing more than one methodology for baselines and monitoring for calculating the emission reductions of activities within the programme (e.g. methodologies for insulation and fuel switch within a built environment retrofit programme), which is presently limited to one methodology only.

· Programmatic CDM requires monitoring modalities: case-by-case monitoring of activities’ performance when activities within the programme are large-scale; sample monitoring when activities are small-scale.

4. Enable the development of new methodologies for GHG accounting procedures  (including baselines) of CDM projects by experts (as a result of research) to be given to developers and the EB rather than the developers bearing the costs of preparing new methodologies by themselves, as is current practice.

5. Devise alternative schemes to minimise the up front loading of costs of PDD, for example by using CERs to pay the costs either by paying later or by borrowing or by using an increase in the levy to assist in offsetting the costs as well as by support for increased accreditation of local entities.
8.3. Final Recommendation at International Level 

It is suggested that a new initiative be introduced under the UNFCCC to accelerate innovation. This would focus on the ENTTRANS integrated process (Figure 8‑1) from technology transfer network formation and ESNA assessment to technology demonstrations, technology needs assessment and final market innovation and supporting activities for the enabling business environment and market services as described above. The market network structures would be designed to link to energy strategies and markets as well as the CDM and would be facilitated by supporting actions for the enabling business environment and market support services. This would assist in accelerating the transfer process for less well known but potentially useful low carbon technologies. Additional measures to ensure delivery of sustainability benefits and monitoring would have to be built in to such a system.

It would be separate from and in addition to the CDM improvements suggested above though it could inform a proposed CDM country portfolio. 

Such a participatory process to develop low-carbon futures and accelerate the transfer of low-carbon technologies in line with the Bali Roadmap agreement of December 2007 would provide a roadmap for all Parties to move forward and would provide substance to ‘meaningful participation’ of developing and developed countries. 

Possible targets for the amount of low-carbon technologies in the energy service mix over time would provide intermediate goals for eventual decarbonisation of the energy service systems in both developed and developing countries.
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Annex 1 – Questionnaire

Question 1. Energy service needs and priorities 

What are, in your view, the main energy technology needs and priorities within <name country> for the medium (up to 2012) to long term (post-Kyoto; 2012-2020)? Please indicate the relevancy using the following ranking scale:

5 - very high, 4 - high, 3 - medium, 2 - low, 1 – very low, 0 - not relevant for <name country>
	Table 1. Energy service needs and priorities
	Ranking (0-5)


	1.1 Electricity for industry
	

	1.2 Electricity for agriculture
	

	Electricity for households
	

	
	1.3 rural communities
	

	
	1.4 urban communities
	

	1.5 Electricity for service sectors
	

	1.6 Heat for industry
	

	1.7 Heat for households
	

	1.8 Heat for service sectors
	

	1.9 Energy for cooling for all sectors including medicines and food industry
	

	1.10 Energy efficiency in industry
	

	1.11 Municipal solid waste management
	

	1.12 Other needs and priorities:
	

	
	


Question 2. Technology appropriateness and suitability

a) Which of the technologies from the table below do you think would be appropriate and suitable to meet the needs and priorities ranked as 5 and 4 or 3 in Question 1? Please, use the following ranking scale:

5 - very high, 4 - high, 3 - medium, 2 - low, 1 – very low, 0 - not relevant for <name country>, n.a. – no opinion

Note for interviewer: It is recommended that the interview result in at least 4 technologies (preferably more). The technologies have been grouped according to energy source (for instance, there are several solar energy applications for e.g. heat, electricity, cooking). 

b) Based on your experience, are there any technologies relevant to <name country> or locality within <name country> that are missing from the list of technologies? Please add as indicated in the table below. 

c) Please indicate in the ‘comments’ column which of the chosen technologies are in line with country strategies and development plans.
	Technology and service 

I suggest making it very explicit
	Ranking (0-5)

	Comment on the reasons for the ranking given

	1 clean coal for large scale electricity supply
	
	

	2 steam boiler upgrading for large scale electricity supply
	
	

	3 coal-to-gas for large scale electricity supply
	
	

	4 oil steam improvement for large scale electricity supply
	
	

	5 coal steam improvement for large scale electricity supply
	
	

	6 natural gas from coal seams or oil for large scale electricity supply
	
	

	7 a. hydro (dams) for large scale electricity supply
	
	

	b. Run of River hydro for large scale electricity supply
	
	

	8 geothermal for large scale electricity supply
	
	

	9 wind for large scale electricity supply and for community or small scale electricity supply
	
	

	10 mini/micro hydro (rivers) for community and household scale electricity supply
	
	

	11 biomass (forest/agriculture) boiler (for large scale electricity supply )
	
	

	12 a. Biogas for generator (for large scale electricity supply)
	
	

	b. biogas (heat for community, industry or households)
	
	

	c. biogas (cooking for institutions and households)
	
	

	d. biogas (anaerobic digestion from Municipal Solid Waste for large scale electricity or local heat or both)
	
	

	13 a. solar towers (for large scale electricity supply)
	
	

	b. Solar (pv) (for large and small scale electricity supply)
	
	

	c. Solar thermal (for large scale electricity supply eg in deserts)
	
	

	c. Solar thermal (water and space heating at institution/ household level)
	
	

	d. Solar coolers (cooling at institution/ households level) 
	
	

	e. Solar lanterns (lighting at households level)
	
	

	f. Solar cookers (cooking for households)
	
	

	g. Solar Pods for electricity supply and heat
	
	

	14 CMM for generator (for large scale electricity supply)
	
	

	15 a. sustainable design buildings (for heat and light through orientation, design, insulation)
	
	

	b. passive cooling through building design (shading, chilled beams, natural ventilation)
	
	

	16 a Air Water or ground source heat pumps on-grid (community heat and cooling or for industry)
	
	

	b. Air Water or ground source heat pumps off-grid (heat and cooling for households or industry)
	
	

	17 a. CHP coal/gas-based large-scale electricity and heat supply
	
	

	b. Micro CHP small-scale for electricity and heat for households / commercial level
	
	

	c. Biomass CHP at community or household level for electricity and heat 
	
	

	18 energy saving lamps (lighting end use in buildings)
	
	

	19 efficient charcoal production (for households /commercial cooking)
	
	

	20 improved cook stoves (for households /commercial cooking)
	
	

	21 LPG and LNG (for households /commercial cooking)
	
	

	22 cement industry energy efficiency/saving measures
	
	

	23 iron & steel industry energy efficiency /saving measures
	
	

	24 chemical industry energy efficiency /saving measures
	
	

	25 agro & food industry (e.g. sugar) energy efficiency /saving measures
	
	

	26 methane capture in landfills (MSW) for large scale electricity or local heat or both
	
	

	27 Combustion of Municipal Solid Waste (MSW) for district heat or electricity
	
	

	28 Gasification of Municipal solid Waste for large scale electricity or heat or both
	
	

	29 Wave power for large and small scale electricity supply
	
	

	30 Tidal power for large scale electricity supply
	
	

	31 Ethanol Stove (from sugar production) for efficient cooking for HH/institutions
	
	

	32. Biogasification stove (wood or husks, etc.) for efficient cooking at institution/ households level (25l water boiled for 1 kg wood)
	
	

	ADDITIONAL MISSING TECHNOLOGIES
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Question 3. Sustainability benefits from the selected technologies

What sustainability benefits would you expect from the technologies which you have ranked as 4 and 5 in Question 2? Please indicate how well implementation of these technologies would be expected to deliver the relevant sustainable development benefits, using the following ranking scale:

5 – very high, 4 – high, 3 – medium, 2 – low, 1 – very low, 0 – not relevant for the country; n.a. – no opinion

Note for interviewer: this question would cover at least 4 technologies. In case too many technologies have been identified in Question 2 as suitable to cover in this interview, the interviewee can select about 4 technologies.

	Economic Benefits/ Impacts
	Rank (0-5)
	Environmental Benefits
	Rank (0-5)
	Social Benefits
	Rank (0-5)

	· Energy-supply diversification

· Replicability potential in the country

· Lower dependency on imported fuels

· Energy-supply/transmission reliability incl. grid security

· Energy price stability

· Contribution to the country’s economic development 

· Employment
	
	· Local clean Air 

· Global CO2 emission reduction

· Resource saving

· Land protection

· Water management (quantity and quality)

· Solid waste management

· Naturel conservation

· Reduction of environmental risks
	
	· Socio-economic welfare especially poverty alleviation

· Health care

· Education

· Communication and transport

· Public governance

· Empowerment e.g. through participation in decision making or training.
	· 

	· Total
	
	· Total
	
	· Total
	· 

	negative aspects: 
	negative aspects:


	negative aspects:

· 


Survey/Respondent Identification

[It is recommended that the interviewer briefly summarises the ability of the interviewed person to cover the subject, time to pass complete interview, identity of interviewee etc.]

	Country:
	

	Date of Survey:
	

	Respondents profile

	Name (optional): 
	

	Affiliation:
	

	· Government/public administration (level: national/regional/ municipality
	

	· Industry (manufacturing, other)
	

	· Services
	

	· Consultant/advisor (area)
	

	· NGO (area)
	

	· Other
	

	Function (management, official, expert, other):
	

	· Stakeholder’s status/interest (as appropriate):
	

	· Energy producer (grid/off-grid)
	

	· Energy consumer
	

	· Other
	

	Knowledge/experiences of energy technologies:
	

	· Level (between 1-5; 5 is highest)
	

	· Type/area of experience
	

	· Practical (specify)
	

	· Theoretical (specify)
	

	Knowledge of/experiences with the CDM:
	

	· Practical (ranking 1-5; specify: e.g. CDM project
	

	· Theoretical (ranking 1-5, specify: e.g. negotiation, strategic studies, capacity building)
	

	· Knowledge of national strategic plans (ranking 1-5)
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� http://cdm.unfccc.int/projects/index.html.


� UNFCCC, 2002, Decision 17/CP.7-Annex, para.49. However, CDM projects in the field of carbon sequestration through afforestation and reforestation activities can, due to the generally longer lifetime of such activities, have a crediting period of 60 years at maximum.


� Hydrofluorocarbons (HFCs) have a purely anthropogenic origin and are used in industrial products, such as in refrigerators and airconditioners. Their global warming potential is 11 700 times as large as that of CO2.


� Nitrous oxide (N2O) is a GHG which is naturally released from oceans and rainforests through bacteria. Anthropogenic emissions of N2O originate from use of fertilisers, fossil fuel combustion and chemical processes using nitrogen, such as cleaning sewage water.


� http://www.reuters.com/article/environmentNews/idUSSP33853720071107.


� http://www.reutersinteractive.com/Carbon/80617.


� UNFCCC, 2002; Decision 17/CP.7, para 6.c.i.


� Note that for project categories II and III the upper limits were initially 15 GW/h and <15 ktCO2-eq, respectively. Later, the CDM EB increased these limits to 60 GW/h and 60 ktCO2-eq., see http://cdm.unfccc.int/methodologies/SSCmethodologies/approved.html.


� Annex 38 and 39, respectively to the EB’s Meeting Report, see http:// cdm.unfccc.int/EB/032/index.html; see also http://cdm.unfccc.int/EB/028/eb28_repan15.pdf.


� See http://www.carbonfinance.org


� See: http://cdm.unfccc.int.


� This is in accordance with Kyoto Protocol Art.12.2.


� The Marrakech Accords require the approval from the DNA “of each Party involved” (UNFCCC (2001), Draft decision -/CMP.1 (Article 12), Annex, §40a). Notably, Annex I Party approval cannot be circumvented, but only delayed.


� The extent of initial DOE validation fees approximately varies from €5,000 to €30,000, depending on various factors, among which the most important are: the project’s complexity, the time needed, and the costs of site visits. Source: personal communications with DOE representatives. Site visits are more likely to be necessary if a project’s baseline is based on existing actual or historical emissions (UNFCCC (2002), Draft decision -/CMP.1 (Article 12), Annex, §48a) than if it is based on emissions data of a technology (ibed., §48b) or similar projects (ibed., §48c) .


� UNFCCC, 2002, Decision 17/CP.7, Annex, para 29; see for an overview, http://cdm.unfccc.int/DNA


� http://cdm.unfccc.int/methodologies/PAmethodologies/AdditionalityTools/Additionality_tool.pdf


� FCCC/CP/2001/13/Add.1, Decision 4/CP.7, Annex.


� FCCC/CP/2001/13/Add.1, Decision 4/CP.7, Annex, para. 3.


� http://www.ipcc.ch


� The Description of Work, Annex I of the contract 022673 - SSA – ENTTRANS under FP6.


� http://ec.europa.eu/research/fp6/


� Chile’s 13 administrative regions are from north to south: I: Tarapaca, II: Antofagasta, III: Atacama, IV: Coquimbo, V: Valparaiso, RM: Region Metropolitana, VI: Libertador General Bernardo O’Higgins, VII: Maule, VIII: Biobio, IX: Araucania, X: Los Lagos, XI: Aisen del General Carlos Ibanez del Campo, XII: Magellanes y Antartica Chilena. 


� Fossil fuels, such as Coal, oil and diesel are used for combustion in turbines.


� Mainly coal, but increasing share of natural gas and reducing share of diesel-fired power generation.


� About 85% natural gas fired with diesel fired turbines making up the remainder.


� Mainly diesel-fired units.


� A 36,3% share in total installed capacity in Chile for natural gas-fired power plants and 16,5% for coal fired power plants, combined with the roughly equal share of both fuels in electricity production (resp. 23,1% and 22,5%); there is an indication that the load factors of the natural gas fired power plants (for the year 2006: CNE, 2007) were relatively low and thus capacity stands idle, given the natural gas supply uncertainties.


� http://www.transparency.org/.


� http://www.nema.go.ke/downloads/Sustainable%20Development%20Criteria.pdf.


� NEMA, see footnote above.


� Source: � HYPERLINK "http://www.eppo.go.th" ��www.eppo.go.th�.


� Additional daily flexibility could be created via storage of excess heat produced during daytime for producing power at night via heat recovery, for example by underground storage of heat.


� http://www.renewable-energy-world.com/display_article/294300/121/ARCHI/none/none/1/CSP-lifts-off:-Nevada-Solar-One-comes-to-life/


� Increasing the size of a project could create several scale advantages in terms of construction costs, etc. which generally improves project economics.


� TRANS-CSP, 2006, http://www.dlr.de/tt/desktopdefault.aspx/tabid-2885/4422_read-6588/


� http://www.economia.cl/aws00/servlet/aawsconver?1,archivo,503520. 


� 65 W per CFL per annum is taken from relevant PDDs as a default factor for energy savings.


� http://www.enttrans.org.


� EU Council Decision of 8 March 2007.


� Directive 2006/32/EC of the European Parliament and of the Council of 5 April 2006 on energy end-use efficiency and energy services and repealing Council Directive 93/76/EEC.


� Directive of the European Parliament and of the Council on the promotion of cogeneration based on a useful heat demand in the internal energy market, COM (2002)415 final – 2002/0185 (COD).


� European Commission Communication on CHP (COM (97)514 final).


� Directive 2001/77/EC of 27 September 2001 on the promotion of electricity produced from renewable energies sources in the internal electricity market (OJ L 283, 27.10.2001, p. 33). The date for the implementation of this Directive was October 2003 and for the new Member States, 1 May 2004.


� This period applies in the Netherlands and Scotland.


� The British Wind Energy Association publishes yearly approval rates: the last year, 2004, had a 80% approval rate.


� Fine-tuning in this context refers to flexibility within the system to allow for adjustments (fine-tuning, but not wholesale changes or elimination of polices) a regular predetermined time schedule if circumstances change.


� Criteria for the ranking are:


need for increased access to energy


need for reliable energy supply


larger need for affordable energy supply


� Criteria for the ranking are:


domestic availability of energy source: water, wind, coal, gas, oil, etc.


level of reliability of the technology


national provenience


dependence on foreign assistance


operation and maintenance (know-how, adequate experience with technologies or capacity building opportunities, operational ‘culture’ for complex technologies)
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Question 2_heating and cooling
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Question 2_ cooking_lighting
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Question 2_EE and MSW
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Question2 _ high priority techs
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		technologies		Sustainability Benefits

				Rankings		0		1		2		3		4		5		no response

		Biomass		Economic Benefits

				Energy supply diversification		0		0		0		0		10		13		0		23

				Replicability Potential in the country		0		0		0		6		8		6		3		23

				Lower dependency on imported fuels		0		0		0		5		5		10		3		23

				Energy supply and transmission reliability including grid security		0		0		0		4		8		5		6		23

				Energy price stability		0		0		4		4		3		1		11		23

				Contribution to the country's economic development		0		0		0		3		6		6		8		23

				Employment		0		2		4		6		5		2		4		23

				Environment Benefits																0

				Local Clean Air		0		0		5		7		3		2		6		23

				Global CO2 emission reduction		0		0		0		2		10		11		0		23

				Resource saving		0		0		0		2		9		10		2		23

				Land protection		0		3		5		10		0		0		5		23

				Water Management		10		0		0		0		0		0		13		23

				Solid waste Management		0		0		0		0		10		13		0		23

				Ecological Conservation		0		0		2		8		3		0		10		23

				Social Benefits																0

				Socio economic welfare(esp poverty alleviation)		0		0		4		7		6		1		5		23

				Health		0		0		0		2		11		4		6		23

				Education		0		0		2		6		5		2		8		23

				Empowerment		0		0		1		4		8		7		3		23

				Rankings		0		1		2		3		4		5		no response

		Biogas		Economic Benefits																		total

				Energy supply diversification		0		0		0		0		12		10		1		23		23

				Replicability Potential in the country		0		0		0		6		8		9		0		23		23

				Lower dependency on imported fuels		0		0		0		9		8		3		3		23		23

				Energy supply and transmission reliability including grid security		0		0		3		4		5		5		6		23		23

				Energy price stability		0		0		4		5		3		1		10		23		23

				Contribution to the country's economic development		0		0		0		3		9		10		1		23		23

				Employment		0		4		4		8		4		1		2		23		23

				Environment Benefits														23		23		23

				Local Clean Air		0		0		2		5		8		5		3		23		23

				Global CO2 emission reduction		0		0		0		6		8		9		0		23		23

				Resource saving		0		0		0		4		8		10		1		23		23

				Land protection		0		1		3		8		4		2		5		23		23

				Water Management		0		2		3		10		2		0		6		23		23

				Solid waste Management		0		0		0		5		8		10		0		23		23

				Ecological Conservation		0		0		2		8		5		0		8		23		23

				Social Benefits														23		23		23

				Socio economic welfare(esp poverty alleviation)		0		0		2		8		6		5		2		23		23

				Health		0		0		0		6		8		8		1		23		23

				Education		0		0		2		8		6		4		3		23		23

				Empowerment		0		0		1		5		7		4		6		23		23

				Rankings		0		1		2		3		4		5		no response

		Steam bioler upgrading		Economic Benefits

				Energy supply diversification		0		0		4		8		5		2		4		23		23

				Replicability Potential in the country		0		0		0		5		8		8		2		23		23

				Lower dependency on imported fuels		0		2		5		9		1		0		6		23		23

				Energy supply and transmission reliability including grid security		0		0		2		5		6		5		5		23		23

				Energy price stability		0		0		1		8		5		4		5		23		23

				Contribution to the country's economic development		0		0		0		5		9		6		3		23		23

				Employment		0		6		9		7		0		0		1		23		23

				Environment Benefits														23		23		23

				Local Clean Air		0		0		0		7		8		5		3		23		23

				Global CO2 emission reduction		0		0		0		5		9		8		1		23		23

				Resource saving		0		0		0		3		9		11		0		23		23

				Land protection		0		4		4		8		1		0		6		23		23

				Water Management		0		2		4		5		0		0		12		23		23

				Solid waste Management		0		2		2		6		8		4		1		23		23

				Ecological Conservation		0		2		3		9		2		0		7		23		23

				Social Benefits														23		23		23

				Socio economic welfare(esp poverty alleviation)		0		3		4		10		2		0		4		23		23

				Health		0		1		2		5		9		3		3		23		23

				Education		0		3		4		9		0		0		7		23		23

				Empowerment		0		2		3		8		6		2		2		23		23

				Rankings		0		1		2		3		4		5		no response

		Energy Efficiency		Economic Benefits

				Energy supply diversification		0		2		3		8		0		0		10		23		23

				Replicability Potential in the country		0		0		0		5		7		11		0		23		23

				Lower dependency on imported fuels		0		0		3		10		5		2		3		23		23

				Energy supply and transmission reliability including grid security		0		0		0		6		6		7		4		23		23

				Energy price stability		0		0		2		7		8		3		3		23		23

				Contribution to the country's economic development		0		0		0		4		9		9		1		23		23

				Employment		2		5		6		8		0		0		2		23		23

				Environment Benefits														23		23		23

				Local Clean Air		0		4		6		8		0		0		5		23		23

				Global CO2 emission reduction		0		0		2		6		8		5		2		23		23

				Resource saving		0		0		0		4		9		10		0		23		23

				Land protection		0		0		3		7		4		1		8		23		23

				Water Management		4		8		6		2		0		0		3		23		23

				Solid waste Management		0		3		3		6		5		2		4		23		23

				Ecological Conservation		2		3		2		7		0		0		9		23		23

				Social Benefits														23		23		23

				Socio economic welfare(esp poverty alleviation)		0		4		3		8		0		0		8		23		23

				Health		0		0		0		6		3		0		14		23		23

				Education		0		0		1		8		6		4		4		23		23

				Empowerment														23		23		23

				Rankings		0		1		2		3		4		5		no response				total

		CHP		Economic Benefits

				Energy supply diversification		0		0		3		4		1		0		15		23		23

				Replicability Potential in the country		0		0		4		5		4		1		9		23		23

				Lower dependency on imported fuels		0		0		0		2		10		5		6		23		23

				Energy supply and transmission reliability including grid security		0		0		0		3		8		9		3		23		23

				Energy price stability		0		2		3		8		1		0		9		23		23

				Contribution to the country's economic development		0		0		0		4		12		7		0		23		23

				Employment		0		0		1		7		1		0		14		23		23

				Environment Benefits														23		23		23

				Local Clean Air		0		0		0		2		12		9		0		23		23

				Global CO2 emission reduction		0		0		0		0		11		12		0		23		23

				Resource saving		0		0		0		0		9		12		2		23		23

				Land protection		0		0		0		2		8		10		3		23		23

				Water Management		0		0		0		1		6		7		9		23		23

				Solid waste Management		0		0		0		3		8		6		6		23		23

				Ecological Conservation		0		0		1		4		7		6		5		23		23

				Social Benefits														23		23		23

				Socio economic welfare(esp poverty alleviation)		0		1		2		4		5		4		7		23		23

				Health		0		3		8		5		0		0		7		23		23

				Education		0		2		5		8		0		0		8		23		23

				Empowerment		0		5		7		6		0		0		5		23		23
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data sheet

		Question number 1																																								Modified Data

				respondent number		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15				Rankings		0		1		2		3		4		5		non respons		som

		Needs and priorities																																				Needs and priorities

		Electricity for industry				3				5		5		4		5				4		4		5		5		4		5		5		5				Electricity for industry		0		0		0		1		7		13		2		23

		Electricity for agriculture																																				Electricity for agriculture		0		0		1		3		6		10		3		23

		Electricity for households				3				1																3		3						2				Electricity for households		0		1		1		3		1		5		12		23

		rural communities				4								4						2		3				2		3		4								rural communities		0		0		3		3		6		3		8		23

		urban communities				1								3				5		3		3				3		2		4								urban communities		0		1		3		5		5		2		7		23

		Electricity for service sectors				4						5		3						3		3				4		2		4		3						Electricity for service sectors		0		0		2		6		5		4		6		23

		Heat for industry				3		5		5				4				5		4		5						4		4		3						Heat for industry		0		0		0		5		8		5		5		23

		Heat for households				1								0						1		3						2		1								Heat for households		2		3		4		4		1		0		9		23

		Heat for service sectors				2		5						0						3		4						4		1								Heat for service sectors		1		2		3		5		2		2		8		23

		Energy for cooling purposes						5						2						3		4				4		3		4		3						Energy for cooling purposes		0		0		2		6		4		4		7		23

		Energy efficiency in industry				5				5				5						5		4				5		5		5		5						Energy efficiency in industry		0		0		0		0		2		15		6		23

		Municipal solid waste management				5				5				5						3		4						5		5		2						Municipal solid waste management		0		0		1		1		5		9		7		23

		other needs																		5														5				other needs		0		0		0		1		1		2		19		23

		Technologies		respondent number		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15				Rankings		0		1		2		3		4		5		non respons		som

		Electricity production																																				Electricity production		0		0		0		0		0		0		0		0

		Clean coal				4								4				4		2		4		5		5		2		3		4						Clean coal		1		0		2		3		7		5		5		23

		steam boiler upgrading				5						5		4				4		4		5		4		5		4		5								steam boiler upgrading		0		0		0		1		6		11		5		23

		coal-to-gas				4								3				1		1		3		2		0		2		3				1				coal-to-gas		2		3		3		7		2		1		5		23

		oil steam improvement				2								4		2		1		3		5		4		1		2		5								oil steam improvement		0		3		5		2		4		4		5		23

		coal steam improvement				2								4				1		3		5		4		1		3		5								coal steam improvement		1		2		3		4		5		2		6		23

		methane combustion				5								4				5		5		5		3		3		4		5								methane combustion		0		2		2		4		3		6		6		23

		hydro (dams)				4								4		2		1		3		2		3		1		2		4		1		1				hydro (dams)		1		4		4		6		5		0		3		23

		wind				1								3		1		2		2		2		4		3		2		1		5		1				wind		2		7		5		3		2		1		3		23

		solar (PV)				5		5				1		3		1		4		3		3		4		5		3		2		5		1				solar (PV)		0		7		1		5		4		5		1		23

		mini/micro hydro (rivers)				4								3		0		4		3		3		5		1		5		5				1				mini/micro hydro (rivers)		3		4		0		5		3		4		4		23

		biomass (forest/agriculture)				5		5		5		5		5		5		2		4		4		5		5		5		5		5		5				biomass (forest/agriculture)		0		0		1		1		3		18		0		23

		mini/micro decentralised				5														4		2		4		3		5		2				1				mini/micro decentralised		3		2		4		2		2		3		7		23

		solar towers				5								2				2		4		2		4		0		2		3				1				solar towers		4		2		5		3		2		2		5		23

		Heat production																																				Heat production		0		0		0		0		0		0		0		0

		solar thermal (water heating)				5		5						2		0		5		4		4		3		1		4		5								solar thermal (water heating)		1		1		1		3		5		8		4		23				solar thermal (water heating)		1		1		1		3		5		8		4		23

		biogas				5		5		5		5		4		5		5		5		5		5		1		5		5		5		5				biogas		0		2		3		0		1		17		0		23				biogas		0		2		3		0		1		17		0		23

		sustainable design buildings				5								0		5		0		3		4		4		1		4		4								sustainable design buildings		5		2		0		2		5		4		5		23				sustainable design buildings		5		2		0		2		5		4		5		23

		Combined heat and power production																																				Combined heat and power production		0		0		0		0		0		0		0		0				coal/gas-based CHP (large)		0		0		1		2		3		14		3		23

		coal/gas-based CHP (large)				2				5		5		5		5		4		4		5		5		5		4		5								coal/gas-based CHP (large)		0		0		1		2		3		14		3		23				micro CHP (small)		1		0		2		3		4		8		5		23

		micro CHP (small)				4				5						5		4		5		4		5		4		3		5								micro CHP (small)		1		0		2		3		4		8		5		23				geothermal heat pumps (grid)		3		8		7		2		0		0		3		23

		Cooling (decentralized/end use)																																				Cooling (decentralized/end use)		0		0		0		0		0		0		0		0				geothermal heat pumps (off-grid)		3		8		6		2		1		0		3		23

		geothermal heat pumps (grid)				2								2		1		1		2		2		1		0		2		2		1		1				geothermal heat pumps (grid)		3		8		7		2		0		0		3		23				airconditioning		1		0		0		4		3		11		4		23

		geothermal heat pumps (off-grid)				4								2		1		1		2		2		1		0		2		2		1		1				geothermal heat pumps (off-grid)		3		8		6		2		1		0		3		23				passive cooling through building design		1		0		0		4		5		10		3		23

		airconditioning				4		4				5		3		5		5		3		4		5		0		5		5								airconditioning		1		0		0		4		3		11		4		23

		passive cooling through building design				3		5						3		5		5		4		5		5		0		4		4				4				passive cooling through building design		1		0		0		4		5		10		3		23

		Lighting																																				Lighting		0		0		0		0		0		0		0		0

		compact fluorescent lamps				5		1						4				1		3		5		5				4		4				1				compact fluorescent lamps		0		3		0		2		6		7		5		23				compact fluorescent lamps		0		3		0		2		6		7		5		23

		Cooking																																				Cooking		0		0		0		0		0		0		0		0				efficient charcoal production		0		8		3		3		5		1		3		23

		efficient charcoal production				3		1		1				4		1		1		4		5		4				2		3				1				efficient charcoal production		0		8		3		3		5		1		3		23				biogas		0		5		2		4		3		7		2		23

		biogas				3		1		5		5		4		1		3		5		5		4				3		2				1				biogas		0		5		2		4		3		7		2		23				improved cook stoves		0		5		4		5		5		1		3		23

		improved cook stoves				3		1		1				4		1		2		4		3		4				2		4				1				improved cook stoves		0		5		4		5		5		1		3		23				solar cookers		0		7		3		4		2		4		3		23

		solar cookers				1		1		1				2		1		3		4		4		3				3		2				1				solar cookers		0		7		3		4		2		4		3		23

		Energy conservation industry																																				Energy conservation industry		0		0		0		0		0		0		0		0

		cement				5		5				4		4		5		5		4		4		4				5		5		4						cement		0		0		0		0		8		12		3		23				EE in cement industry		0		0		0		0		8		12		3		23

		iron&steel				5		5				4		4				4		4		4		4				5		4		4						iron&steel		0		0		0		1		8		10		4		23				EE in iron&steel industry		0		0		0		1		8		10		4		23

		chemical				5		5						4				3		3		4		4				5		5		4						chemical		0		0		1		7		5		5		5		23				EE in chemical industry		0		0		1		7		5		5		5		23

		agro&food industry						5						4		5		4		5		4		4				5		4								agro&food industry		0		0		0		1		8		8		6		23				EE in agro&food industry		0		0		0		1		8		8		6		23

		Municipal solid waste																																				Municipal solid waste		0		0		0		0		0		0		0		0				methan capture in landfills (MSW)		0		1		0		7		5		6		4		23

		methan capture in landfills				3		5		5		5		4				5		5		4		4				4		3								methan capture in landfills		0		1		0		7		5		6		4		23				combustion (MSW)		0		1		5		4		3		4		6		23

		combustion				3		5						3				5		2		4		4				2		3								combustion		0		1		5		4		3		4		6		23				biogas (MSW)		0		1		0		5		3		8		6		23

		biogas				3		5						4				5		5		5		5				4		3								biogas		0		1		0		5		3		8		6		23				gasification (MSW)		0		1		1		5		3		7		6		23

		gasification				4		5						3				5		5		5		5				2		3								gasification		0		1		1		5		3		7		6		23

																																										Numbers

																																						•Government organization																				High and very high preference technologies

																																						• Industry representatives																						high		very high		total		total		no response		actual response

																																						• Representatives from CDM DNA																				biomass (forest/agriculture)		3		18		21		23		0		23

																																						• Ministry of energy																				steam boiler upgrading		6		11		17		23		5		18

																																						• Ministry of industry																				Clean coal		7		5		12		23		5		18

																																						• Energy Utilities																				biogas for heating		1		17		18		23		0		23

																																						• Project Developers																				coal/gas-based CHP (large)		3		14		17		23		3		20

																																						• International organizations																				airconditioning		3		11		14		23		4		19

																																						• Private Investors																				passive cooling through building design		5		10		15		23		3		20

																																						• International donors																				micro CHP (small)		4		8		12		23		5		18

																																						• Financial organizations																				solar thermal (water heating)		5		8		13		23		4		19

																																																										compact fluorescent lamps		6		7		13		23		5		18

																																						Stakeholder Category		Numbers				%														biogas for cooking		3		7		10		23		2		21

																																						INGO		1		26		3.8461538462														Energy efficiency in cement industry		8		12		20		23		3		20

																																						Universities		3		26		11.5384615385														Energy efficiency in iron&steel industry		8		10		18		23		4		19

																																						Industry Representatives		3		26		11.5384615385														Energy efficiency in agro&food industry		8		8		16		23		6		17

																																						Ministry of Industry		2		26		7.6923076923														Energy efficiency in chemical industry		5		5		10		23		5		18

																																						Ministry of Energy		2		26		7.6923076923														methan capture in landfills		5		6		11		23		4		19

																																						Energy Utilities		2		26		7.6923076923														biogas		3		8		11		23		6		17

																																						Consultant		3		26		11.5384615385														gasification		3		7		10		23		6		17

																																						International Organization		2		26		7.6923076923

																																						Project Developer		3		26		11.5384615385										Actual resp						%  response

																																						Government organization		3		26		11.5384615385										23		21		biomass (forest/agriculture)		91.30

																																						Investor		2		26		7.6923076923										20		20		Energy efficiency in cement industry		86.96

																																						Total		26				100										23		18		biogas for heating		78.26

																																																						19		18		Energy efficiency in iron&steel industry		78.26

																																						INGO		3.85		3.85		3.85%										18		17		coal/gas-based CHP (large)		73.91

																																						Universities		11.54		11.54		11.54%										20		17		steam boiler upgrading		73.91

																																						Industry Representatives		11.54		11.54		11.54%										17		16		Energy efficiency in agro&food industry		69.57

																																						Ministry of Industry		7.69		7.69		7.69%										20		15		passive cooling through building design		65.22

																																						Ministry of Energy		7.69		7.69		7.69%										19		14		airconditioning		60.87

																																						Energy Utilities		7.69		7.69		7.69%										19		13		compact fluorescent lamps		56.52

																																						Consultant		11.54		11.54		11.54%										18		13		solar thermal (water heating)		56.52

																																						International Organization		7.69		7.69		7.69%										18		12		Clean coal		52.17

																																						Project Developer		11.54		11.54		11.54%										18		12		micro CHP (small)		52.17

																																						Government organization		11.54		11.54		11.54%										19		11		biogas		47.83

																																						Investor		7.69		7.69		7.69%										17		11		methan capture in landfills		47.83

																																																						21		10		biogas for cooking		43.48

																																						INGO		3.85%														18		10		Energy efficiency in chemical industry		43.48

																																						Universities		11.54%														17		10		gasification		43.48

																																						Industry Representatives		11.54%

																																						Ministry of Industry		7.69%

																																						Ministry of Energy		7.69%																		Low and very low preference technologies

																																						Energy Utilities		7.69%																								total

																																						Consultant		11.54%																		wind		7		5		12

																																						International Organization		7.69%																		solar (PV)		7		1		8

																																						Project Developer		11.54%																		geothermal heat pumps (grid)		8		7		15

																																						Government organization		11.54%																		geothermal heat pumps (off-grid)		8		6		14

																																						Investor		7.69%																		improved cook stoves		5		4		9

																																																										solar cookers		7		3		10

																																																										efficient charcoal production		8		3		11

																																																										combustion		1		5		6

																																																												% Response

																																																								15		geothermal heat pumps (grid)		65.22

																																																								14		geothermal heat pumps (off-grid)		60.87

																																																								12		wind		52.17

																																																								11		efficient charcoal production		47.83

																																																								10		solar cookers		43.48

																																																								9		improved cook stoves		39.13

																																																								8		solar (PV)		34.78

																																																								6		combustion		26.09

																																																						technologies				Sustainability Benefits

																																																												0		1		2		3		4		5		no response

																																																						Biomass				Economic Benefits

																																																										Energy supply diversification		0		0		0		0		10		13		0		23

																																																										Replicability Potential in the country		0		0		0		6		8		6		3		23

																																																										Lower dependency on imported fuels		0		0		0		5		5		10		3		23

																																																										Energy supply and transmission reliability including grid security		0		0		0		4		8		5		6		23

																																																										Energy price stability		0		0		4		4		3		1		11		23

																																																										Contribution to the country's economic development		0		0		0		3		6		6		8		23

																																																										Employment		0		2		4		6		5		2		4		23

																																																										Environment Benefits																0

																																																										Local Clean Air		0		0		5		7		3		2		6		23

																																																										Global CO2 emission reduction		0		0		0		2		10		11		0		23

																																																										Resource saving		0		0		0		2		9		10		2		23

																																																										Land protection		0		3		5		10		0		0		5		23

																																																										Water Management		10		0		0		0		0		0		13		23

																																																										Solid waste Management		0		0		0		0		10		13		0		23

																																																										Ecological Conservation		0		0		2		8		3		0		10		23

																																																										Social Benefits																0

																																																										Socio economic welfare(esp poverty alleviation)		0		0		4		7		6		1		5		23

																																																										Health		0		0		0		2		11		4		6		23

																																																										Education		0		0		2		6		5		2		8		23

																																																										Empowerment		0		0		1		4		8		7		3		23
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question 1
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		Heat for industry		Heat for industry		Heat for industry		Heat for industry		Heat for industry		Heat for industry		Heat for industry

		Heat for households		Heat for households		Heat for households		Heat for households		Heat for households		Heat for households		Heat for households

		Heat for service sectors		Heat for service sectors		Heat for service sectors		Heat for service sectors		Heat for service sectors		Heat for service sectors		Heat for service sectors

		Energy for cooling purposes		Energy for cooling purposes		Energy for cooling purposes		Energy for cooling purposes		Energy for cooling purposes		Energy for cooling purposes		Energy for cooling purposes

		Energy efficiency in industry		Energy efficiency in industry		Energy efficiency in industry		Energy efficiency in industry		Energy efficiency in industry		Energy efficiency in industry		Energy efficiency in industry

		Municipal solid waste management		Municipal solid waste management		Municipal solid waste management		Municipal solid waste management		Municipal solid waste management		Municipal solid waste management		Municipal solid waste management



not applicable

very low

low

medium

high

very high

no response

distribution of scaling

Thailand's energy technology needs and priorities

0

0

0

1

7

13

2

0

0

1

3

6

10

3

0

1

1

3

1

5

12

0

0

3

3

6

3

8

0

1

3

5

5

2

7

0

0

2

6

5

4

6

0

0

0

5

8

5

5

2

3

4

4

1

0

9

1

2

3

5

2

2

8

0

0

2

6

4

4

7

0

0

0

0

2

15

6

0

0

1

1

5

9

7



Question 2, part 1

		Clean coal		Clean coal		Clean coal		Clean coal		Clean coal		Clean coal		Clean coal

		steam boiler upgrading		steam boiler upgrading		steam boiler upgrading		steam boiler upgrading		steam boiler upgrading		steam boiler upgrading		steam boiler upgrading
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		oil steam improvement		oil steam improvement		oil steam improvement		oil steam improvement		oil steam improvement		oil steam improvement		oil steam improvement
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Question 2, part 2

		coal/gas-based CHP (large)		coal/gas-based CHP (large)		coal/gas-based CHP (large)		coal/gas-based CHP (large)		coal/gas-based CHP (large)		coal/gas-based CHP (large)		coal/gas-based CHP (large)

		micro CHP (small)		micro CHP (small)		micro CHP (small)		micro CHP (small)		micro CHP (small)		micro CHP (small)		micro CHP (small)

		geothermal heat pumps (grid)		geothermal heat pumps (grid)		geothermal heat pumps (grid)		geothermal heat pumps (grid)		geothermal heat pumps (grid)		geothermal heat pumps (grid)		geothermal heat pumps (grid)

		geothermal heat pumps (off-grid)		geothermal heat pumps (off-grid)		geothermal heat pumps (off-grid)		geothermal heat pumps (off-grid)		geothermal heat pumps (off-grid)		geothermal heat pumps (off-grid)		geothermal heat pumps (off-grid)
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Methods

				The		228		proposed new (baseline & Monitoring) methodologies sent to the Executive Board						(Resubmitted methodologies are only counted once, CCS methodologies not included)																																		Table 2:

		The Pipeline was produced by Jørgen Fenhann, UNEP Risø Centre 01-10-07, j.fenhann@risoe.dk, Phone (+45)46775105																																																Initial		Days				Number								Number

		Table 1:																						Submission				Decision		Days to				Decision		Days to														decision		Rejection		Approval		Per round								Cumulative

		Round		Meth. No.		Type		Description		AM/ACM		GHG reduction/yr		Host country		Credit buyer		Consultant		Title		Comment		date		1. Mark		1.Mark		1. Mark		End mark		End mark		End mark												Round		average		average		average		Submitted		A		C/ withdrawn		Pending		A		C/ withdrawn		Pending

		1		1		Biomass energy		Bagasse power		AM15		40 ktCO2		Brazil		n.a.		ECONERGY Brasil		Vale Do Rosário bagasse cogeneration		A tool for calculating the Operating Margin when the grid contain more than 80% of hydro. Minimum hydro excluded from Operating margin. Maybe ok for other biomass fuels that do not generate CH4.		15-Apr-03		B		8-Jun-03		54		A		28-Nov-03		227												1		54		54		219		14		6		8		0		6		8		0

		1		2		Fugitive		Fuel switch from coke to charcoal in steel works (=NM29=NM104)				384 ktCO2		Brazil		IFC-Netherlands & Japan		EcoSecurities		V&M Do Brazil avoided fuel switch project		Problem: the project is a continuation of existing pratice: Split view in Meth Panel whither it is possible. Nonpaper circulated.		15-Apr-03		C		8-Jun-03		54																		2		61		61		141		2		1		1		0		7		9		0

		1		3		Fugitive		CO2 from NH3 production used in methanol prod.				229 ktCO2		Trinidad & Tobago		Germany		Hamburg Inst. of Int. Economics		M5000 plant in Republic of TrinidAB and Tobago				15-Apr-03		C		8-Jun-03		54																		3		198		668		287		5		4		1		0		11		10		0

		1		4		Landfill		Landfill gas flaring		AM2		ca. 800 ktCO2		Brazil		n.a.		ICF Consulting UK		SalvABor Da Bahia landfill gas project		Only flaring, monitor regulation. Emissions from waste collection and transport to landfill included.		15-Apr-03		B		8-Jun-03		54		A		29-Jul-03		105												4		219		347		308		14		8		6		0		19		16		0

		1		5		Landfill		Landfill gas electricity		AM3		ca. 300 ktCO2		Brazil		WB NCDF		Ecosecurities		NovaGerar landfill gas to energy project		No claim for CERs from el-production, ex-ante: no law - 20% discountfactor on emissions for future regulations, waiting for Kyoto to enter into force.		15-Apr-03		B		8-Jun-03		54		A		17-Oct-03		185												5		245		224		415		9		8		1		0		27		17		0

		1		6		Hydro		Hydro Power				144 ktCO2		Guatamala		PCF		Hernan Garcia		Guatamala El CanABa Hydroelectric project				15-Apr-03		C		8-Jun-03		54																		6		191		185		351		11		5		6		0		32		23		0

		1		7		HFCs		Burning HFC23 from HCFC22 production		AM1		1400 ktCO2		South Korea		Japan		Climate Experts Ltd.		HFCs decomposition project in Ulsan				15-Apr-03		B		8-Jun-03		54		A		29-Jul-03		105												7		194		181		241		9		2		7		0		34		30		0

		1		8		Hydro		Hydro Power				100 ktCO2		Costa Rica		CERUPT		Costa Rica Institute of Electricity		Peñas Blancas hydroelectric project				15-Apr-03		C		8-Jun-03		54																		8		205		227		353		20		9		11		0		43		41		0

		1		9		Biomass energy		Rice husk power plant (el + steam + cement)				400 ktCO2		Thailand		n.a.		Mitsubishi Securities		A.T. Biopower rice husk power project		Not a lot of hydro. Not only rice husk.		15-Apr-03		C		8-Jun-03		54																		9		181		166		219		17		9		8		0		52		49		0

		1		10		Landfill		Landfill gas electricity		AM10		400 ktCO2		South Africa		PCF		PCF		Durban, South Africa landfill gas to electricity		CERs from CH4 + el. is displaced, Ex-post:Monitor regulation, ex-post average grid emis. factor.		15-Apr-03		B		8-Jun-03		54		A		17-Oct-03		185												10		151		225		364		13		6		7		0		58		56		0

		1		11		Biomass energy		Bagasse Power				100 ktCO2		India		n.a.		SCM Sugars Limited (India)		26 MW bagasse/Biomass cogenerationpower project , Koppa				15-Apr-03		C		8-Jun-03		54								Average time:										11		180		265		384		10		2		8		0		60		64		0

		1		12		Wind		Wind farm		ACM2		53 ktCO2		Jamaica		CERUPT		EcoSecurities		Wigton wind farm project				15-Apr-03		B		8-Jun-03		54		Con		3-Sep-04		507		Initial		54								12		174		326		226		7		3		4		0		63		68		0

		1		14		Biomass energy		Rice husk power plant (Combined with NM9)				400 ktCO2		Thailand		n.a.		Mitsubishi Securities		A.T. Biopower rice husk power project		Not a lot of hydro. Not only rice husk.		15-Apr-03		C		8-Jun-03		54								Rejection		54								13		162		300		368		11		5		6		0		68		74		0

		1		15		Biomass energy		Rice husk power plant (Combined with NM9)				400 ktCO2		Thailand		n.a.		Mitsubishi Securities		A.T. Biopower rice husk power project		Not a lot of hydro. Not only rice husk.		15-Apr-03		C		8-Jun-03		54								Approval		219								14		235		320		308		23		12		10		1		80		84		1

		2		13		Biogas		0,65 MW biogas power from palm oil waste water				27 ktCO2		Malaysia		Japan		EX Corporation, Japan		FELDA Lepar Hilir palm oil mill, biogas project in Malaysia				29-May-03		C		29-Jul-03		61								Initial		61								15		223		203		351		15		6		8		1		86		92		2

		2		16		Fuel switch		Fuel switch from coal to natural gas		AM8/ACM9		18 ktCO2		Chile		Japan (J-Power)		MGM International		Graneros plant fuel switching project		Emissions from mining, transportation & gas field exploration has been removed outside the project boundary		29-May-03		B		29-Jul-03		61		A		17-Oct-03		141		Rejection		61								16		182		119		345		9		2		2		5		88		94		7

		3		17		EE industry		Efficiency improvement of steam use at refinery		AM17		100 ktCO2		China		n.a.		Armstrong		Steam system efficiency improvement in refineris in Fushun, China				16-Jul-03		B		26-Mar-04		254		A		3-Dec-04		506		Approval		141								17		179		163		260		10		1		6		3		89		100		10

		3		18		EE supply side		New cogeneration industrial plant using natural gas		AM14		115 ktCO2		Chile		Japan (J-Power)		MGM International		Metrogas package cogeneration project		The CH4 captured is avoiding emission due to grid-displaced electricity. No sales of electricity or heat to grid.		16-Jul-03		B		26-Mar-04		254		A		3-Sep-04		415												18		154		132		177		21		5		9		7		94		109		17

		3		19		Biomass energy		Rice husk power plant (only electricity, =NM9)		AM4		400 ktCO2		Thailand		n.a.		Mitsubishi Securities		A.T. Biopower rice husk power project		Not a lot of hydro. Not only rice husk.		16-Jul-03		A		17-Oct-03		93								Initial		198								19		154		132		0		8		0		0		8		94		109		25

		3		20		Hydro		Hydro Power (=NM125)				70 ktCO2		Colombia		Japan (J-Power)		MGM International		La Vuelta and La Herradura hydroelectric project		Flooding: 75 mg CH4-C/m2-day. 2 years in the pipe, 6 times for the METH Panel, 2 times B from EB!		16-Jul-03		B		26-Mar-04		254		C		14-May-05		668		Rejection		668								Average				229		315		228

		3		21		Landfill		Landfill gas power for on site usage		AM11		70 ktCO2		Brazil		CERUPT		ONYX		CERUPT methodology for landfill gas recovery		No CH4 capture in the baseline. No regulation for CH4 capture (could be merged with no.5). No credit from el-production. No emissions from waste transport.		16-Jul-03		A		28-Nov-03		135								Approval		287

		4		22		Biogas		Biogas power from swine manure		AM6		90 ktCO2		Chile		Canada		Poch Ambiental, Chile		CH4 capture and combustion from swine manure treatment at Peralillo				10-Sep-03		B		26-Mar-04		198		A		14-Jun-04		278

		4		23		Hydro		Hydro power		AM5		70 ktCO2		Mexico		PCF		PCF		El Gallo hydroelectric project (<60MW)		No change in fuel-mix for el-production in the period. Only <60 MW additions.Combined margin approach (build margin ex-post). Public info on barriers and common practice. Existing dam (no CH4)		10-Sep-03		A		28-Nov-03		79

		4		24		Wind		Wind farm		ACM2		45 ktCO2		Colombia		PCF		PCF		Jepirachi wind power project				10-Sep-03		B		26-Mar-04		198		Con		3-Sep-04		359

		4		25		Biomass energy		Biomass residues power plant				85 ktCO2		India		Swedish Energy Agency		Raghu Rama Ren. Energy ltd.		18 MW biomass power porject in Tamilnadu, India				10-Sep-03		C		26-Mar-04		198

		4		26		Fugitive		Recovering associated gas in stead of flaring		AM9		670 ktCO2		Vietnam		Japan		Japan Vietnam Petroleum		Rang Dong oil filed associated gas recovery and utilization project				10-Sep-03		A		26-Mar-04		198

		4		27		Biomass energy		Bagasse power expansion				23 ktCO2		Brazil		CERUPT		Ecoinvest		Catanduva Sugarcane Mill, Biomas power plants expansion				10-Sep-03		Withdrawn		26-Mar-04		198

		4		28		Biomass energy		Switch from coal/lignite to agro-biomass power		AM7		600 ktCO2		India		PCF		Winrock International India (WII)		TA Sugars proposed sugar cogeneration plant and fuel switch project				10-Sep-03		A		14-Jun-04		278

		4		29		Fugitive		Fuel switch from coke to charcoal in steel works (=NM2=NM104)				384 ktCO2		Brazil		IFC-Netherlands & Japan		EcoSecurities		V&M Do Brazil avoided fuel switch project		Problem: the project is a continuation of existing pratice: Split view in Meth Panel whither it is possible. Nonpaper circulated.		10-Sep-03		C		25-Feb-05		534

		4		30		Biomass energy		Bagasse power and steam				95 ktCO2		India		n.a.		Balrampampur Chini Mills ltd.		Haidargarh bagasse based cogeneration power project, Balrampur Chini Mills				10-Sep-03		B		26-Mar-04		198		C		22-Oct-04		408

		4		31		EE own generation		10 MW power from waste heat in iron kiln		ACM4		37 ktCO2		India		n.a.		OSIL, India		OSIL 10 MW waste heat recovery based captive power project				10-Sep-03		B		26-Mar-04		198		A		8-Jul-05		667

		4		32		Landfill		5.6 MW power from municipal waste (landfill)		AM12		100 ktCO2		India		PCF		IDFC, ACIL,PCF		Municipal solid waste treatment cum energy generation project, Lucknow		Average regulation implementation should be <50%		10-Sep-03		A		26-Mar-04		198

		4		33		EE industry		Energy efficient expansion of cement factory				80 ktCO2		Costa Rica		CERUPT		HOLCIM		Holcim Cartago plant expansion project				10-Sep-03		B		26-Mar-04		198		Withdrawn		26-Mar-04		198		Initial		219

		4		34		Agriculture		CH4 & N2O reductions from manure management		AM16		20 ktCO2		Brazil		Canada		AgCert Canada Co.		Granja Becker GHG mitigation project		Based on the IPCC guidelines for dif. management systems for baseline and projects, not much monitoring. If biogas is burned calculate emissions.		10-Sep-03		B		26-Mar-04		198		A		22-Oct-04		408		Rejection		347

		4		35		Biomass energy		Capacity augmentation component of NM28				600 ktCO2		India		PCF		Winrock International India (WII)		TA Sugars proposed sugar cogeneration plant and fuel swtich project				10-Sep-03		Withdrawn		26-Mar-04		198								Approval		308

		5		36		Wind		120 MW wind farm in Zafarana		ACM2		227 ktCO2		Egypt		Japan (JBIC)		Mitsubishi Securities		Zafarana wind power plant project				23-Jan-04		Con		3-Sep-04		224

		5		37		EE industry		Energy efficiency in ammonia fertilizer plant		AM18		23 ktCO2		India		Italy		Indo Gulf Fertilizers Limeted		Energy efficiency through installation of modified CO2 removal system in ammonia plant				23-Jan-04		B		3-Sep-04		224		A		3-Dec-04		315

		5		38		Biogas		1,4 MW biogas power from sewage water		AM13		73 ktCO2		Moldavia		Denmark (EPA)		COWI		Methane gas capture and electricity production at Chisinau wastewater treatment plant				23-Jan-04		B		3-Dec-04		315		A		12-May-06		840

		5		39		Biogas		1,5 MW biogas power from palm oil effluent		AM13		55 ktCO2		Malaysia		Japan		Mitsubishi Securities		Bumibiopower methane extraction and power generation project		The CH4 captured is avoiding emission due to grid-displaced electricity. No sales of electricity or heat to grid.		23-Jan-04		A		3-Sep-04		224

		5		41		Biogas		Biogas for drying & power at starch factory		AM22		372 ktCO2		Thailand		n.a.		EcoSecurities		Korat waste to energy project, Thailand				23-Jan-04		B		22-Oct-04		273		A		14-May-05		477

		5		42		EE service		Water pumping efficiency improvement		AM20		36 ktCO2		India		WB Carbon Finance		QualityTonnes India		Energy efficiency improvements in municipal water utilities in Karnataka				23-Jan-04		B		22-Oct-04		273		A		25-Feb-05		399

		5		43		Hydro		A 86 MW hydro added & 2 units upgraded		ACM2		39 ktCO2		Panama		n.a.		AES Panama		Bayano hydroelectric project		Existing reservoir, therefore no extra CH4 emissions		23-Jan-04		Con		3-Sep-04		224								Initial		245

		5		44		EE service		Water pumping power factor improvement				36 ktCO2		India		WB Carbon Finance		QualityTonnes India		Power factor improvements in municipal water utilities in Karnataka, India				23-Jan-04		C		3-Sep-04		224								Rejection		224

		5		45		Cement		Fly ash utilization in cement production		ACM5		250 ktCO2		India		n.a.		Birla Corporation Limited		Optimal utilization of clinker and conversion factor improvement				23-Jan-04		B		3-Sep-04		224		Con		30-Sep-05		616		Approval		415

		6		46		Energy distribution		Reconstruction of a district heating network (=NM103)				39 ktCO2		Uzbekistan		PCF		PCF		Andijan district heating project		New PDD. Local coal fired stoves and distirct heating systems replaced		15-Apr-04		C		3-Sep-04		141

		6		47		Cement		Reducing clinker component in cement  by adding pozzolan		ACM5		100 ktCO2		Indonesia		PCF		Indocement + DP Solusi		Indocement's alternative cement production project - blended cement component				15-Apr-04		B		22-Oct-04		190		Con		30-Sep-05		533

		6		48		EE industry		Fuel switch from coal to biomass & waste in cement factory		ACM3		100 ktCO2		Indonesia		PCF		Indocement + DP Solusi		Indocement's alternative cement production project - alternative fuel component component				15-Apr-04		B		22-Oct-04		190		Con		25-Feb-05		316

		6		49		EE own generation		Recovery of BOF waste gas at steel plant				88 ktCO2		India		n.a.		PriceWaterhouseCoopers		BOF Gas Waste heat recovery				15-Apr-04		C		3-Sep-04		141

		6		50		Biomass energy		34 MW bagasse power plant		ACM6		100 ktCO2		Thailand		Denmark		Agrinergy Ltd		Ratchasima Small Power Producer (SPP) Expansion Project				15-Apr-04		B		3-Dec-04		232		Con		30-Sep-05		533

		6		51		Hydro		30 MW hydro power in a hydro dominated grid				94 ktCO2		Brazil		n.a.		Ecoinvest		PCH Passo do Meio (Small hydropower plant project feedign into a hydro dominating grid)		Using only operating margin (Wb=0), in order to cope with the large hydro part. Not accepted by EB.		15-Apr-04		C		3-Dec-04		232

		6		52		Transport		Expansion of the bus system in Bogoto				250 ktCO2		Colombia		Netherlands		Servicios Ambientales, J82CAF		Urban Mass Transportation System (TransMilenio), Bogotá DC, Colombia				15-Apr-04		C		3-Sep-04		141

		6		53		Geothermal		55 MW geothermal power at Lihir gold mine		AM19		300 ktCO2		Papua New Guinea		n.a.		EcoSecurities		Lihir Geothermal Power Project				15-Apr-04		A		3-Dec-04		232

		6		54		Hydro		15 MW run-of-river hydro power				68 ktCO2		Ecuador		WB-CF		WB-CF		Sibimbe Hydroelectric Project				15-Apr-04		C		25-Feb-05		316								Initial		191

		6		55		Geothermal		110 MW geothermal power in west Java		ACM2		780 ktCO2		Indonesia		n.a.		Amoseas Indonesia Inc.		Darajat Unit III Geothermal Project				15-Apr-04		Con		3-Sep-04		141								Rejection		185

		6		56		Biogas		Biogas from alcohol wastewater				100 ktCO2		Nicaragua		the Netherlands		CAF		Vinasse Anaerobic Treatment Project - Compañía Licorera de Nicaragua				15-Apr-04		C		3-Sep-04		141								Approval		351

		7		40		EE industry		Fuel switch from coal to palm oil shells at cement plant		ACM3		145 ktCO2		Malaysia		UK		Lafarge Malayan Cement		Replacement of Fossil Fuel by Palm Kernel Shell Biomass in the production of Portland Cement				29-Jun-04		Con		25-Feb-05		241

		7		57		PFCs		PFC reduction by continous feeding of Aluminium plant				286 ktCO2		India		n.a.		PriceWaterhouseCoopers		PFC Emission reductions through installation of point break feeders (PBF) in horizontal stud Soderberg (HSS) cells in aluminum plants				29-Jun-04		C		25-Feb-05		241

		7		58		Energy distribution		Power plant waste heat in new district heating system (=NM96)				93 ktCO2		China		Denmark (DANIDA)		COWI		Energy Efficiency Improvements-Hou Ma District Heating, Shanxi Province, China				29-Jun-04		C		3-Dec-04		157

		7		59		EE own generation		CO collection el-gen & el-motor savings at steel plant =NM64)				47 ktCO2		Brazil		n.a.		CST + PriceWaterhouseCoopers		Optimization and Co-Generation of Energy from Steel Making Process - energy co-generation from steel making gas recovery				29-Jun-04		C		3-Dec-04		157

		7		60		Biomass energy		Upgrade & expansion of biomass plant from 24MW to 53MW				80 ktCO2		Thailand		n.a.		ERM-Siam Co, Ltd, Thailand		Dan Chang Bio-Energy Cogeneration project (DCBC)		Base on NM1+AM4		29-Jun-04		C		3-Dec-04		157

		7		61		N2O		Thermal destruction of N2O from Adipic acid production		AM21		9147 ktCO2		South Korea		France (Rhodia)		Rhodia + Axel Michaelowa		N2O Emission Reduction in Onsan, South Korea				29-Jun-04		A		25-Feb-05		241

		7		62		EE supply side		120 MW nat.gas. combined cycle replaces average fuel				232 ktCO2		India		n.a.		ACAN Power Company Ltm.		APCL Electricity Generation Project With Cleaner Fuel				29-Jun-04		C		25-Feb-05		241								Initial		194

		7		63		Landfill		Avoiding landfilling by composting municipal waste in Dhaka				40 ktCO2		Bangladesh		the Netherlands		Royal Haskoning, Netherlands		Organic Green Waste Composting		The baseline assumes a 50% CH4 collection at the landfill		29-Jun-04		C		3-Dec-04		157								Rejection		181

		7		64		EE own generation		CO collection el-gen & el-motor savings at steel plant (NM59)				47 ktCO2		Brazil		n.a.		CST + PriceWaterhouseCoopers		Optimization and Co-Generation of Energy from Steel Making Process - energy co-generation from steel making gas recovery				29-Jun-04		C		3-Dec-04		157								Approval		241

		8		66		Coal bed/mine methane		Coalmine Methane Utilization Project at Nanshan Mine		ACM8		62 ktCO2		China		Japan		Trexler Climate+Energy Services		CH4 collected will be used for electricity production, but CERs only claimed for the 40% CH4 releasd to atm.				28-Oct-04		B		25-Nov-05		393		Con		25-Nov-05		393

		8		67		EE supply side		Capture of CH4 in new charcoal production process				250 ktCO2		Brazil		n.a.		EcoSecurities		Gerdau carbonisation improvemnet project				28-Oct-04		C		25-Feb-05		120

		8		68		PFCs		Reduce PFC emissions by reducing anode events in Al production				85 ktCO2		Argentina		Japan (J-Power)		MGM International		GHG emission reduction at ALUAR Aluminio Argentino				28-Oct-04		C		14-May-05		198

		8		69		Biofuel		Biodiesel from oil seeds on Jatropa and Pongamia trees (=NM108)				26 ktCO2		India		n.a.		Zenith Corporate Services		30 TPD Biodiesel project in Adra Pradesh, India				28-Oct-04		C		25-Feb-05		120

		8		70		EE supply side		Conversion of 2 gasturbines from open (112MW) to closed cycle (200 MW)		ACM7		340 ktCO2		Bolivia		Independent Power Corp. UK		IPC + KPMG		Conversion of existing open cycle gas turbine to combined cycle operation at Guarachi power station, Santa Cruz				28-Oct-04		B		8-Jul-05		253		Con		25-Nov-05		393

		8		71		EE own generation		BOF gas delivered to power plant in stead of flaring its CO content (rev)				61 ktCO2		India		n.a.		PriceWaterhouseCoopers		BOF Gas recovery at Jindal Vijayanagar Steel Limited and combustion for power generation and supply to Karnataka grid, India				28-Oct-04		B		14-May-05		198		C		8-Jul-05		253

		8		72		EE households		Improved air conditioning standard				435 ktCO2		Ghana		n.a.		QualityTonnes		Mandatory energy-efficiency standard for room air conditioning in Ghana		Discussed again at EB22: No agreement, reflected in the EB report to the COP/MOP		28-Oct-04		B						Withdrawn		24-Feb-06		484

		8		73		Fuel switch		Fuel switch from oil to natural gas in a power plant				414 ktCO2		India		n.a.		PriceWaterhouseCoopers		Switching of fossil fuel from naphtha to natural gas as Essar Power ltd at Hazira, Gujarat for power supply and to Essar Steel ltd.		The switch was done dec 2002		28-Oct-04		C		25-Feb-05		120

		8		74		Cement		Introduction of a vertical grinding mill reducing clinker use and kWh-use (= NM106)				186 ktCO2		Israel		n.a.		EcoSecurities		Optimisation of clinker use and energy conservation through technical improvement in Ramla Cement Plant in Israel				28-Oct-04		C		25-Feb-05		120

		8		75		Coal bed/mine methane		Coal-bed CH4 for utilisation in households & power, the rest is flared		ACM8		170 ktCO2		China		UK (ICECAP)		IT Power Ltd + Armstrong		Pansan coal mine methane utilisation and destruction				28-Oct-04		B		25-Nov-05		393		Con		25-Nov-05		393

		8		76		Hydro		26 MW run-of-river hydro power plant		AM26		120 ktCO2		Chile		PCF		PCF		Chile: ChacACuquito 26 MW run-of-river hydropower projects		ACM0002 should be used if the BM here is smaller.		28-Oct-04		B		14-May-05		198		A		25-Nov-05		393

		8		77		Fuel switch		Switch from burning asphalt, fuel oil etc. to natural gas at refinery CHP				107 ktCO2		Argentina		UK & Japan (Shell)		MGM International		Shell fuel switch and cogeneration project				28-Oct-04		C		14-May-05		198

		8		78		EE supply side		Conversion of single-cycle to combined cycle power generation		ACM7		596 ktCO2		Ghana		n.a.		QualityTonnes		Conversion of single-cycle to combined cycle power generation in Ghana				28-Oct-04		B		8-Jul-05		253		Con		25-Nov-05		393

		8		79		EE own generation		Waste heat from cement kiln for 13.2 MW power to cement works (rev).		AM24		144 ktCO2		China		n.a.		Natsource Europe + Westlake		Taishan Huafeng cement works waste heat recovery and utilisation for power generation project				28-Oct-04		B		14-May-05		198		A		30-Sep-05		337

		8		80		EE supply side		New 1050 MW natural gas power plant replacing coal and oil		AM29		n.a.		India		n.a.		PriceWaterhouseCoopers		Natural gas based grid connected combined cycle power generation project for Torrent Power Generation Ltd in Akhakhol Gujarat				28-Oct-04		B		8-Jul-05		253		A		12-May-06		561

		8		81		Biomass energy		Trupán (30 MW) Biomass CHP plant using sawmill and forest op. waste		ACM6		87 ktCO2		Chile		n.a.		Celulosa Arauco		Trupán biomass power plant		Started 1. Feb. 2001. Basically the same as AM5, but usACle with more than 60% RETs and biomas from other facilities.		28-Oct-04		A		25-Feb-05		120

		8		82		Biofuel		85000 litre ethanol/dayfrom sugar cane molasses for a 10% blend				53 ktCO2		Thailand		Denmark		Agrinergy Ltd		Baseline methodology for the production of sugar cane based anhydrous bio-ethanol for transportation using LCA (Khon Kaen fuel ethanol project)		Max 20%  blend with gasoline.		28-Oct-04		B		8-Jul-05		253		C		12-May-06		561

		8		83		Transport		Establish 1500 retail outlets for LPG for 2-,3-, and 4-wheelers				363 ktCO2		India		n.a.		E F Energy Limited		AutoLPG in India - A road transport sector fuel-switching project		Too mixed		28-Oct-04		C		25-Feb-05		120								Initial		205

		8		84		Fuel switch		Oil burners replaced by natural gas combined cycle at corn refine factory				90 ktCO2		Brazil		n.a.		ICF Consulting		Natural gas-fired cogeneration plant replacing oil-fired boilers		Started April 2003		28-Oct-04		C		14-May-05		198								Rejection		227

		8		85		Biogas		Biogas wastewater from alcohol production replace fuel-oil + grid-elect.		AM13		50 ktCO2		Nicaragua		Netherlands-CAF		ECONERGY		Vinasse Anaerobic Treatment Project - Compañía Licorera de Nicaragua, S. A. (CLNSA)				28-Oct-04		A		14-May-05		198								Approval		353

		9		86		EE industry		Energy savings in petrochemical industry				304 ktCO2		Mexico		Japan (EDPC)		MGM International		Petromex Energy Integration Project				14-Feb-05		C		14-May-05		89

		9		87		EE own generation		Electricity production from waste heat gases in sponge iron production		ACM4		127 ktCO2		India		Netherlands (BHP - Billiton)		Agrinergy Ltd		Shri Bajrang WHR CDM project				14-Feb-05		C		14-May-05		89		Con		8-Jul-05		144

		9		88		EE own generation		Heat recovery for el-prod. in sulphuric acid prod. at phosphor fertilizer plant		ACM4		88 ktCO2		Marocco		n.a.		EcoSecurities		Jorf Lasfar heat recovery enhancement for power project				14-Feb-05		Con		8-Jul-05		144

		9		89		Fuel switch		New natural gas power plant (25 MW) replacing coal and oil				57 ktCO2		India		n.a.		PriceWaterhouseCoopers		CECL’s natural gas based engine fired captive power plant in Tamilnadu				14-Feb-05		C		14-May-05		89

		9		90		Waste		Composting plant replacing landfilling of organic city waste		AM25		71 ktCO2		Bangladesh		Netherlands		Royal Haskoning		Organic waste composting at the Matuail landfill site Dhaka				14-Feb-05		B		8-Jul-05		144		A		30-Sep-05		228

		9		91		Energy distribution		Leak reduction from natural gas pipeline compressor and gate stations		AM23		41 ktCO2		Moldova		n.a.		QualityTonnes		Leak reduction from natural gas pipeline compressor and gate stations				14-Feb-05		A		8-Jul-05		144

		9		92		EE industry		Retrofitting of electric furnaces making manganese alloys for steel making				90 ktCO2		South Africa		UK		EcoSecurities		Transalloys manganese alloy smelter upgrade & energy efficiency project				14-Feb-05		B		8-Jul-05		144		C		30-Sep-05		228

		9		93		Coal bed/mine methane		Coal-bed CH4 (like in NM75) + coal-mine CH4		ACM8		713 ktCO2		China		ADB CDM Facility		ADB + Westlake		Fuxin coal mine methane/coal bed methane utilization project, Liaoning Province				14-Feb-05		B		25-Nov-05		284		Con		25-Nov-05		284

		9		94		Coal bed/mine methane		Coal-bed & Coal-mine CH4 used in generators that can use CH4 conc. down to 30%		ACM8		411 ktCO2		China		n.a.		Raven Ridge Resources (US)		Huainan Panyi and Xieqiao coal mine methane utilization project				14-Feb-05		B		25-Nov-05		284		Con		25-Nov-05		284

		9		95		Cement		Increase of the fly-ash content in cement		ACM5		136 ktCO2		India		Austria		Agrinergy Ltd		ACC New Wadi blended cement project				14-Feb-05		Con		30-Sep-05		228

		9		96		Energy distribution		Power plant waste heat in new district heating system (=NM58)				93 ktCO2		China		Denmark (DANIDA)		COWI		Energy Efficiency Improvements-Hou Ma District Heating, Shanxi Province, China		Comment on ACM6		29-Jul-04		C		8-Jul-05		344

		9		97		EE industry		Reduced coal use at pulp factory by efficient black liquor utilization				50 ktCO2		India		n.a.		PriceWaterhouseCoopers		Improvement in recovery of black liquor solids...and its use for steam generation in Soda Recovery Boiler				14-Feb-05		C		8-Jul-05		144

		9		98		Biomass energy		Industries that switch steam production from fossil sawmill waste		ACM6		116 ktCO2		Brazil		UK		EcoSecurities		Nobrecel Fossil-to-Biomass Fuel Switch Project in Brazil				14-Feb-05		Con		30-Sep-05		228

		9		99		EE industry		Several energy efficency measures in cement production				108 ktCO2		India		n.a.		Emergent Ventures India (EVI)		Energy Efficiency Improvement in a Cement Plant at Jaypee Associates (Cement), Madhya Pradesh				14-Feb-05		C		8-Jul-05		144

		9		100		EE industry		Electric motors in Industry replaced with tighter voluntary standards motors				81 ktCO2		Mexico		Japan (J-Power)		MGM International		Electric motor replacement program in Mexico		Private bonus program!		14-Feb-05		C		8-Jul-05		144								Initial		181

		9		101		EE industry		Energy efficency measures (extra preheater) in cement production				24 ktCO2		India		n.a.		Vikram Cement		Vikram Cement (VC): Energy efficiency improvement by upgradation of preheater in cement manufacture.				14-Feb-05		C		8-Jul-05		144								Rejection		166

		9		102		Coal bed/mine methane		Coal-mine CH4 as fuel for a 120 MW power plant		ACM8		1974 ktCO2		China		PCF		PCF		China Jincheng Coal Mine Methane Power Generation Project				14-Feb-05		B		25-Nov-05		284		Con		25-Nov-05		284		Approval		219

		10		103		Energy distribution		Reconstruction of a district heating network (=NM46)				36 ktCO2		Uzbekistan		PCF		PCF		Andijan distric heating project				19-Apr-05		C		8-Jul-05		80

		10		104		Fugitive		Fuel switch from coke to charcoal in steel works (=NM2)				384 ktCO2		Brazil		IFC-Netherlands & Japan		EcoSecurities		V&M do Brasil RenewACle Reducing Agent Project				19-Apr-05		C		8-Jul-05		80

		10		105		Transport		Expansion of the bus system in Bogota (=NM52)		AM31		295 ktCO2		Colombia		Netherlands		Grütter consulting, CAF		Bus Rapid Transit System for Bogotá, Colombia: TransMilenio Phase II to IV				19-Apr-05		B		25-Nov-05		220		A		28-Jul-06		465

		10		106		Cement		Introduction of a vertical grinding mill reducing clinker use and kWh-use (= NM74)		ACM5		121 ktCO2		Israel		UK		EcoSecurities		Optimisation of clinker use in ramla cement plant in Israel through investment in grinding technology				19-Apr-05		Con		30-Sep-05		164

		10		107		EE own generation		Waste gas from carbon black factory used for cogeneration		AM32		147 ktCO2		Egypt		n.a.		Alexandria Carbon Black Co.		Waste gas based cogeneration system for power & steam generation				19-Apr-05		B		30-Sep-05		164		A		28-Jul-06		465

		10		108		Biofuel		Biodiesel from oil seeds on Jatropa and Pongamia trees & waste oil (=NM69)				26 ktCO2		India		n.a.		Zenith Corporate Services		Biodiesel production and switching fossil fuels from petro-diesel to biodiesel in transport sector - 30 TPD Biodiesel CDM Project in Andhra Pradesh, India. Clarifications submitted		Exports are discounted. Project participants have contractually arranged with the biodiesel consumetrd and retailers that they do not get CERs.		19-Apr-05		B		30-Sep-05		164		C		23-Mar-07		703

		10		109		Biofuel		Methyl-ester biodiesel from sunflower on unused land (=NM129)				33 ktCO2		Thailand		Japan		Climate Experts Ltd.		Sunflower Methyl-Ester Biodiesel Project in Thailand				19-Apr-05		C		8-Jul-05		80

		10		110		EE supply side		Reduction of CH4 emissions from charcoal production		AM41		62 ktCO2		Brazil		PCF		PCF		Mitigation of Methane Emissions in the Charcoal Production of Plantar, Brazil		The baseline emissions determined by 3rd party. If you change an existing technology the crediting period can not be longer than the remaining lifetime (here low tech with short lifetime).		19-Apr-05		B		30-Sep-05		164		A		1-Nov-06		561

		10		111		N2O		90% catalytic destruction of N2O from the tail gas streams at a nitric acid plant		AM28		1423 ktCO2		Egypt		Austria		KWI Management & Auditors GmbH		Baseline Methodology for catalytic N2O destruction in the tail gas of Nitric Acid Plants				19-Apr-05		A (to be reformatted)		25-Nov-05		220		A		24-Feb-06		311

		10		112		EE supply side		Increased output from existing hydropowerplants (4) by installation of Advanced decison support suystem				203 ktCO2		Azerbaijan		WB-CF		WB-CF & Quality Tonnes		Increased electricity generation from existing hydropower stations through Decision Support System optimization				19-Apr-05		B		30-Sep-05		164		C		12-May-06		388

		10		113		EE supply side		New natural gas combined cycle turbine at paper factory (see NM140)				245 ktCO2		South Africa		n.a.		Mondi Buniness Paper, S.A.		Mondi Gas Turbine Co-generation in Richards Bay, South Africa				19-Apr-05		C		30-Sep-05		164								Initial		151

		10		114		EE supply side		Increased output from existing hydropower by installation of advanced decison support system				234 ktCO2		Azerbadjan		WB-CF		WB-CF & Quality Tonnes		Improved Efficiency of Electrical Power System Generation through advanced SCABA Control Systems and Related Energy Management Protocol				19-Apr-05		C		8-Jul-05		80								Rejection		225

		10		115		Biomass energy		Replacing fossil CO2 with CO2 from biomass in production of chemical salts + bagasse based electricity and steam		AM27		35 ktCO2		Brazil		n.a.		Ecoinvest		CO2, electricity and steam from renewable sources in the production of inorganic compounds (Raudi Chemical Salts)		Will be extended to all types of CO2 by-products at  METH-19		19-Apr-05		A		25-Nov-05		220								Approval		364

		11		116		Cement		Decrease ordinary cement content of concrete using water reducing mixturs & increase of the fly-ash content				100 ktCO2		India		n.a.		PriceWaterhouseCoopers		Reduction in Ordinary Portland Cement Consumption in Concrete mix preparation utilizing lower cement concrete technology				1-Jun-05		C		30-Sep-05		121

		11		117		N2O		Reducing N2O from Nitric acid production				662 ktCO2		China		n.a.		Carbon Ventures		Nanjing Chemical Industries Co Ltd (NCIC) Nitrous Oxide ACatement Project				1-Jun-05		B		25-Nov-05		177		C		12-May-06		345

		11		118		EE industry		Savings in brewery: Steam, vapor, cooling, sterilizer, biogas.				12 ktCO2		Vietnam		Japan		Climate Experts Ltd. & NEDO		The model project for renovation to increase the efficient use of energy in brewery				1-Jun-05		B		25-Nov-05		177		C		28-Jul-06		422

		11		119		EE industry		Savings by process energy integration at polyester raw material plant				27 ktCO2		Mexico		Japan		MGM International		Petrotemex Energy Integration Project				1-Jun-05		C		30-Sep-05		121

		11		120		EE service		Energy savings  in food retailers, supermarkets, shopping centres.				66 ktCO2		Brazil		n.a.		Ecoinvest		Demand side electricity management program at Companhia Brasileira de Distribuição				1-Jun-05		C		30-Sep-05		121

		11		121		Hydro		Hydro power (850 MW) from existing dam (project stopped by war)				215 ktCO2		Sierra Leone		WB		QualityTonnes		Bumbuna Hydroelectric Project		Building on ACM2		1-Jun-05		B		29-Sep-06		485		C		22-Jun-07		751

		11		122		EE own generation		Replacemnet of steam turbine with gas turbine at refinery				107 ktCO2		Argentina		Japan, UK		MGM International		Shell Cogeneration Project		IDA loan ODA?		1-Jun-05		C		30-Sep-05		121

		11		123		Cement		Replacing some limestone with pig-iron slag in cement production		AM33		13 ktCO2		Brazil		France		Lafarge + ICF Consulting		Substitution of raw material in cement processing		Pig iron slag already contains silicates  and aluminates		1-Jun-05		B		25-Nov-05		177		A		28-Jul-06		422		Initial		180

		11		124		PFCs		Reduction of PFC from aluminium production		AM30		122 ktCO2		Argentina		Japan		MGM International		PFC emission reductions at ALUAR Aluminio Argentino				1-Jun-05		B		25-Nov-05		177		A		12-May-06		345		Rejection		265

		11		125		Hydro		Hydro power (=NM20)				70 ktCO2		Colombia		Japan (J-Power)		MGM International		La Vuelta and La Herradura hydroelectric project		CH4 problems		1-Jun-05		C		30-Sep-05		121								Approval		384

		12		126		N2O		90% catalytic destruction of N2O at a nitric acid plant				357 ktCO2		India		UK, Germany		Carbon Ventures		National Fertilizers Limited (NFL) Nitrous Oxide ACatement Project				13-Jul-05		B		25-Nov-05		135		C		24-Feb-06		226

		12		127		Waste		Landfill gas recovery + gasification of municipal solid waste by pyrolysis + biogas digestor		AM25		160 ktCO2		Indonesia		n.a.		Mitsubishi Securities		PT Navigat Organic Energy Indonesia Integrated Solid Waste Management (GALFAD) Project in Bali				13-Jul-05		B		25-Nov-05		135		Con		24-Feb-06		226

		12		128		Transport		Change from road to sea transport of wood to pulp factory				6 ktCO2		Brazil		n.a.		ICF Consultinf & Aracruz		Modal shifting in industry for transport of product/feedstocks				13-Jul-05		C		25-Nov-05		135

		12		129		Biofuel		Methyl-ester biodiesel from sunflower on unused land (=NM109)				33 ktCO2		Thailand		Japan		Climate Experts Ltd.		Generalized baseline methodology for transportation Bio-Fuel production project with Life-Cycle-Assessment		No exports to Annex I countries.		13-Jul-05		B		25-Nov-05		135		C		23-Mar-07		618

		12		130		Hydro		Hydro power with high power density dam (250W/m2)				339 ktCO2		Vietnam		Japan		Mitsubishi Securities		The Nho Que Hydropower Project				13-Jul-05		B		24-Feb-06		226		Withdrawn		13-Jun-06		335		Initial		174

		12		131		Fuel switch		Switch from petroleum fuels to natural gas at industrial facilities		ACM9		25 ktCO2		Peru		Japan		MGM International		Peruvian Fuel-Switching Project		Boilers, furnaces, burners & varios smaller equipments		13-Jul-05		METH-Con		24-Feb-06		226		Con		24-Feb-06		226		Rejection		326

		12		132		Fuel switch		Switch from heavy fuel oil to natural gas at cement plant in Sinai		ACM9		120 ktCO2		Egypt		n.a.		Nexant		Industrial fuel switching from petroleum fuels to natural gas without extension of capacity and lifetime of the facility where barriers to switching exist				13-Jul-05		METH-Con		24-Feb-06		226		Con		24-Feb-06		226		Approval		226

		13		133		Biomass energy		Grid-connected electricity from plantation biomass		AM42		1129 ktCO2		Thailand		Japan		Mitsubishi Securities		Grid-connected power generation project using biomass fuel from newly developed dedicated plantations, in Nakhon Ratchasima Province				5-Oct-05		B		24-Feb-06		142		A		1-Nov-06		392

		13		134		Biomass energy		Steam generation from biomass residues displacing fossil fuels				85 ktCO2		Peru		n.a.		CAEMA		Paramonga CDM Bagasse Boiler Project				5-Oct-05		B		24-Feb-06		142		C		29-Sep-06		359

		13		135		SF6		SF6 reductions in High-Voltage Transmission/Distribution		AM35		129 ktCO2		Nigeria		Italy (Carbon Fund)		Quality Tonnes		Reducing SF6 Emissions in High-Voltage Transmission/Distribution Systems				5-Oct-05		A		29-Sep-06		359

		13		136		Energy distribution		Reduction of electricity transmission & distribution losses				247 ktCO2		Nigeria		Italy (Carbon Fund)		Quality Tonnes		Reduction of Transmission and Distribution Losses				5-Oct-05		B		24-Feb-06		142		C		12-May-06		219

		13		137		EE industry		Energy Efficiency Improvement in Cement Plants				108 ktCO2		India		n.a.		Ashutosh Pandey		Energy Efficiency Improvement in Cement Plants				5-Oct-05		C		24-Feb-06		142

		13		138		Fuel switch		Switch from oil to natural gas cogeneration (more general than AM14, all owners and sales to grid))				628 ktCO2		Israel		n.a.		EcoTraders		American Israel Paper Mill (AIPM) Natural Gas Cogeneration				5-Oct-05		B		24-Feb-06		142		C		29-Sep-06		359

		13		139		Fugitive		Methane Leak Reduction From Natural Gas Pipeline (based on mass balance of the system)				1460 ktCO2		Georgia		WB		Quality Tonnes		Methane Leak Reduction From Natural Gas Pipeline		Include consumers in the boundary, but DNA shall ensure that consumers do not clame CERs		5-Oct-05		C		24-Feb-06		142

		13		140		Biomass energy		Replacing coal with biomass waste, presently landfilled or left to decay, for steam generation (see NM113)		AM36		120 ktCO2		South Africa		n.a.		SouthSouthNorth		Mondi Richards Bay Biomass Project				5-Oct-05		B		24-Feb-06		142		A		29-Sep-06		359

		13		141		EE supply side		Switching grid/off-grid self-generation to natural gas		AM48		181 ktCO2		Nigeria		Italy (Carbon Fund)		Quality Tonnes		Displacing grid/off-grid steam and electricity generation with less carbon intensive fuels				5-Oct-05		B		24-Feb-06		142		A		4-May-07		576		Initial		162

		13		142		Biofuel		10% Palm oil methyl ester added to diesel				218 ktCO2		Thailand		Japan		Japan Transport Cooperation Association		Palm Methyl Ester -  Biodiesel Fuel (PME-BDF) production and use for transportation		Palm oil and coconu oil used. Export not checked?		5-Oct-05		B		24-Feb-06		142		C		4-May-07		576		Rejection		300

		13		143		N2O		Catalytic reduction of N2O inside the ammonia burner of the nitric acid plant		AM34		76 ktCO2		Israel		UK, Germany		N.serve Environmental Services		Catalytic reduction of N2O inside the ammonia burner of the nitric acid plant at Fertilizers & Chemicals Ltd.				5-Oct-05		B		24-Feb-06		142		A		28-Jul-06		154		Approval		368

		14		144		EE industry		Energy efficiency improvement projects: boiler rehabilitation or replacement in industrial and district heating sectors		AM44		23 ktCO2		Mongolia		Japan		Mitsubishi Securities		Energy efficiency improvements carried out by an Energy Service Company (ESCO) in Ulaanbaatar, Mongolia to replace old boilers with new ones				11-Jan-06		B		29-Sep-06		261		A		15-Dec-06		338

		14		145		Fugitive		Natural gas used for methanol production in stead of being flared		AM37		2356 ktCO2		Equatorial Guinea		n.a.		QualityTonnes		Reduction of Flaring and Use of Recovered Gas for Methanol Production				11-Jan-06		A		29-Sep-06		261

		14		146		EE industry		EE in electric arc furnaces (10-20% red.) in SiMn alloy production		AM38		52ktCO2		South Africa		United K.		Transalloys		Transalloys Manganese Alloy Smelter Energy Efficiency Project in South Africa				11-Jan-06		A		29-Sep-06		261

		14		147		Waste		Composting of empty fruit bunches & liquid palm oil waste		AM39		165 ktCO2		Malaysia		Denmark		Danish Energy Management		Methane abatement through composting				11-Jan-06		A		29-Sep-06		261

		14		148		Fuel switch		Switching from oil/coal to natural gas in power generation/industy				277 ktCO2		India		n.a.		Kondapally Power C.L.		Fuel switch project for generation of cleaner power				11-Jan-06		C		12-May-06		121

		14		149		Fuel switch		Switch from coal to natural gas as feedstock in the production of synthesis gas (CO + H2) for chemicals and synthetic liquid fuels				6100 ktCO2		South Africa		n.a.		Sasol & KPMG		Coal to natural gas feedstock conversion for the large-scale manufacture of Pure gas at Sasol facilities, South Africa				11-Jan-06		B		21-Jul-06		191		C		16-Feb-07		401

		14		150		EE households		Large scale replacement of incandescent lamps by compact fluorescent lamps		AM46		122 ktCO2		Ghana		Germany		Axel Michelowa		Ghana efficient lighting retrofit project. NM150-rev submitted.		Each household which is a customer of ECG is entitled to buy three to four CFLs at the price of a standard incandescent lamp. expert in statistics to check the sampling/presampling procedure.		11-Jan-06		B		21-Jul-06		191		A		16-Feb-07		401

		14		151		Energy distribution		Reduction of CH4 emissions in gas network by replacing cast iron pipes by polyethylene pipes		AM43		39 ktCO2		Brazil		n.a.		EcoSecurities		CEG Gas Distribution Pipeline Replacement Project in Rio de Janeiro		There should be 2 leaks per km??		11-Jan-06		A		1-Nov-06		294

		14		152		EE supply side		Isolated diesel powered grids to be connected to main grid with a lower GHG emission factor		AM45		107 ktCO2		Brazil		n.a.		Ecoinvest Carbon		Celpa, Celtins and Cemat grid connection of isolated systems CDM Project		Additionality problems to be solved		11-Jan-06		B		21-Jul-06		191		A		15-Dec-06		338

		14		153		EE supply side		New combined cycle power plant using natural gas		AM29		174 ktCO2		India		n.a.		Reliance Energy Ltd		Grid connected electricity generation plant of 220 MW capacity using Natural Gas (NG) as fuel and based on combined cycle technology of Reliance Energy Limited –Samalkot, Andhra Pradesh				11-Jan-06		A		12-May-06		121

		14		154		EE industry		Energy efficiency improvement of preheater in cement manufacturing				25 ktCO2		India		n.a.		Vikram Cement & Grasim Industries		Vikram Cement (VC): Energy efficiency improvement by up-gradation of preheater in cement manufacturing				11-Jan-06		C		28-Jul-06		198

		14		155		EE own generation		Flared gas utilisation for steam and power generation				71 ktCO2		India		n.a.		Reliance Energy Ltd		Waste gas utilisation for steam and power generation at RIL Jamnagar refinery				11-Jan-06		B		29-Sep-06		261		C		16-Feb-07		401

		14		156		Biogas		Biogas from Municipal waste				225 ktCO2		China		Germany		Steinbeis Technology Transfer Centre		Shanghai Putuo District Municipal Solid Waste Transfer and Comprehensive Treatment Plant				11-Jan-06		C		28-Jul-06		198

		14		157		EE households		Enhancement of penetration of CFL lamps				85 ktCO2		China		Japan		Climate Experts Ltd.		Open-DSM type CDM for Green Lighting in Shijiazhuang city				11-Jan-06		B		21-Jul-06		191		C		16-Feb-07		401

		14		158		Transport		Creation of a pilot corridor with exclusive bus lanes				26 ktCO2		Mexico		Spain		METROBUS		Mexico City Insurgentes Avenue Bus Rapid Transit Pilot Project		Different from Bogota: a buble approach.		11-Jan-06		C		1-Nov-06		294

		14		159		EE households		Activities to Increase Market Penetration of Energy Efficient Appliances (See NM72)				435 ktCO2		Ghana		n.a.		QualityTonnes		Implementation of an Efficiency Testing, Consumer Labelling and Quality-Assurance Program for Air Conditioners in Ghana		Technical clarifications submitted.		11-Jan-06		B		29-Sep-06		261		C		16-Feb-07		401

		14		160		Fuel switch		Natural gas powered cogeneration replacing asphalt, fuel oil, and refinery gas use				107 ktCO2		Argentina		Japan United K.		MGM International		Shell Cogeneration Project				11-Jan-06		B		29-Sep-06		261		C		22-Jun-07		527

		14		161		EE supply side		Natural gas powered cogeneration in an industrial facility		AM49		245 ktCO2		South Africa		n.a.		Mondi Buniness Paper, S.A.		Mondi Gas Turbine Co-generation in Richards Bay				11-Jan-06		B		15-Dec-06		338		A		4-May-07		478

		14		162		PFCs		Reduction in PFC emissions from primary Aluminium smelters (=NM124)				912 ktCO2		India		n.a.		PriceWaterhouseCoopers		Reduction in GHGs emission from primary aluminium smelter at Hindalco, Hirakud				11-Jan-06		C		29-Sep-06		261

		14		163		Cement		Use of calcined ashes and fluorite for clinker production		AM40		58 ktCO2		Mexico		n.a.		MGM International		Use of calcined ashes and fluorite for clinker production in the Cement Plant of Huichapan				11-Jan-06		A		29-Sep-06		261

		14		164		N2O		Secondary catalytic N2O abatement at existing nitric acid plant.		AM34		937 ktCO2		South Africa		n.a.		MGM International		Sasol Nitrous Oxide Abatement Project				11-Jan-06		A		28-Jul-06		198

		14		165		Fuel switch		Switch from Naphtha to Natural Gas at urea fertilizer plant		AM50		226 ktCO2		India		n.a.		IFFCO		Feed switchover from Naphtha to Natural Gas at Phulpur plant of IFFCO				11-Jan-06		B		29-Sep-06		261		A		4-May-07		478

		14		166		Biogas		Biogas from defined organic residues for thermal applications				28 ktCO2		India		n.a.		Factor Consulting		JISL biomethanation of biodegradable waste for thermal applications				11-Jan-06		B		29-Sep-06		261								Initial		235

		14		167		CCS		Recovery of anthropogenic CO2 from large industrial GHG emission sources and its storage in an oil reservoir				3300 ktCO2		Vietnam		Japan		Mitsubishi Securities		The White Tiger Oil Field Carbon Capture and Storage (CCS) project in Vietnam																		Rejection		320

		14		168		CCS		The capture of CO2 from natural gas processing plants and liquefied natural gas (LNG) plants and its storage in underground aquifers or abandoned oil/gas reservoirs				3080 ktCO2		Malaysia		Japan		Mitsubishi Research Institute		The capture of the CO2 from the Liquefied Natural Gas (LNG) complex and its geological storage in the aquifer located in Malaysia																		Approval		308

		15		169		EE industry		Baseline methodology for reducing GHG emission by efficient utilization of energy in the form of fuel, power and steam.				70 ktCO2		India		n.a.		Reliance Industries Limited		Reducing GHG emission in PTA-3 of RIL-Hazira by efficient utilization of energy in the form of fuel, power and steam				9-May-06		C		29-Sep-06		143

		15		170		Fugitive		Recovering CO2 from flue gases as a ressource for urea production				151 ktCO2		India		n.a.		Indian Farmers Cooperative (IFFCO)		Installation of Carbon Dioxide Recovery (CDR) plant at Indian Farmers Fertiliser Cooperative Ltd (IFFCO), Phulpur Plant				9-May-06		B		15-Dec-06		220		C		4-May-07		360

		15		171		EE supply side		Energy Efficiency improvement through oil/water emulsion technology incorporated into an oil-fired thermal and/or electricity power production facility		AM54		151 ktCO2		Pakistan		Japan		Mitsubishi Securities		Use of Hydro Heavy Fuel Oil Technology (HHFOT) to improve energy efficiency at a power plant in Pakistan				9-May-06		A		22-Jun-07		409

		15		172		Energy distribution		Methane Leak Reduction From Natural Gas Pipelines using mass balance (=NM139)				3172 ktCO2		Georgia		WB		Quality Tonnes		Methane Leak Reduction From Natural Gas Pipelines				9-May-06		B		15-Dec-06		220		C		22-Jun-07		409

		15		173		EE supply		Fuel switching from more GHG intensive to lesser GHG intensive fuel in a power generation project activity without extension of its capacity or lifetime.				360 ktCO2		India		n.a.		PriceWaterhouseCoopers		Switching of fuel from naphtha to natural gas at Essar Power Limited’s 515 MW power plant in Hazira, Gujarat, India, for generation and supply of electricity to Gujarat Electricity Board Grid and to Essar Steel Ltd.				9-May-06		C		29-Sep-06		143

		15		174		Waste		MSW incineration for grid-connected electricity generation		AM25		126 ktCO2		China		n.a.		Energy Systems International + Tsinghua University		MSW Incineration Project in Guanzhuang, Tianjin City, China		No subtraction for plastics		9-May-06		B		15-Dec-06		220		Con		4-May-07		360

		15		175		N2O		N2O emissions reduction by use of Natural Nitrification Inhibitor with Urea.				554 ktCO2		India		n.a.		Godrej Agrovet Ltd		Green House Gas (GHG) emissions reduction by use of ‘Nimin- a natural nitrification inhibitor ’ with Urea in agriculture soils				9-May-06		C		29-Sep-06		143

		15		176		N2O		Baseline methodology for secondary catalytic N2O destruction in nitric acid plants.		AM51		205 ktCO2		Mexico		United K.		Sindicatum Carbon Capital Ltd.,		Soluciones Nitrous Oxide Abatement Project				9-May-06		B		15-Dec-06		220		A		4-May-07		360

		15		177		EE own generation		Utilization of Coke Oven Gas for Cogeneration				283 ktCO2		China		n.a.		Quality Tonnes		Utilization of Coke Oven Gas for Cogeneration				9-May-06		C		29-Sep-06		143

		15		178		Waste		Aerobic thermal treatment of MSW without incineration to generate a stabilized biomass		AM25		41 ktCO2		Brazil		Japan		ICF Consulting		Aerobic thermal treatment of municipal solid waste (MSW) without incineration in Parobé				9-May-06		A		16-Feb-07		283

		15		179		EE own generation		Waste Gas and/or Waste Heat Utilization for ‘Process Steam’ generation or ‘Process Steam and Power’ generation in an industrial facility		ACM12		465 ktCO2		India		n.a.		TATA Steel		Waste Heat Recovery based Steam and Power Generation				9-May-06		Con		22-Jun-07		409

		15		180		Biofuel		Production of waste cooking oil based biodiesel for use as fuel		AM47		123 ktCO2		China		n.a.		Clemens Plöchl CarbonConsulting		BIOLUX Benji Biodiesel Beijing Project		Mandatory to include consumer inside boundary		9-May-06		A		16-Feb-07		283

		15		181		Energy distribution		Introduction of a new primary district heating system (=NM96)				65 ktCO2		China		Denmark		COWI		Introduction of a new primary district heating system - Houma District Heating project, Shanxi Province, P.R.C				9-May-06		B		15-Dec-06		220		Meth-Bp						Initial		223				Revisted

		15		182		EE supply side		Increased output from power system by installation of advanced decison support system (=NM114)				234 ktCO2		Azerbadjan		WB-CF		WB-CF & Quality Tonnes		Improved Efficiency in Power System Generation through Advanced SCADA Control Systems and Related Energy Management Protocol in Azerbaijan				9-May-06		C		29-Sep-06		143								Rejection		203

		15		183		EE industry		GHG avoidance project through environment friendly technology in refinery/petrochemical process				3573 ktCO2		India		n.a.		Essar Oil Ltd.		Essar Oil Limited (EOL) – Avoidance of Green House Gas emissions by application of residuum oil supercritical extraction (ROSE) technology as solvent de-asphalting process in petroleum refinery				9-May-06		C		29-Sep-06		143								Approval		351

		16		184		EE supply side		Improved heat rates and capacity enhancement of power plant through retrofit of equipment(s) such as retrofit of existing Gas Turbine for Inlet Air Cooling.				39 ktCO2		India		n.a.		Reliance Industries Limited,		Improved heat rates and capacity enhancement of Gas Turbines at RIL Patalganga, through retrofit for Inlet Air Cooling.				5-Jul-06		C		1-Nov-06		119

		16		185		Biofuel		Baseline methodology for the production of sugar cane based anhydrous bio-ethanol for transportation using LCA.(=NM82)				40 ktCO2		Thailand		United K.		Agrinergy Ltd		Khon Kaen fuel ethanol project				5-Jul-06		B		15-Dec-06		163

		16		186		EE supply side		Increased electricity generation from existing hydropower stations through Decision Support System optimization (=NM112)		AM52		203 ktCO2		Azerbaijan		WB-CF		WB-CF & Quality Tonnes		Increased electricity generation from existing hydropower stations
through Decision Support System optimization in Azerbaijan				5-Jul-06		A		4-May-07		303

		16		187		Biomass energy		Energy Generation from Biomass Residue for the User.				91 ktCO2		Indonesia		Japan		Mitsubishi UFJ Securities		Permata Hijau Group Cogeneration Biomass Project				5-Jul-06		METH-Bp

		16		188		Biomass energy		Electricity generation using biomass residue that cannot be disposed of by open air burning				73 ktCO2		India		Japan		Mitsubishi UFJ Securities		East Coast Power Plant (S) Sdn. Bhd. 13MW biomass power generation project		Both grid connected and non-grid connect		5-Jul-06		METH-Bp

		16		189		Waste		Avoided Landfill Emissions from Wastewater treatment Sludge through Sludge Digestion and/or Reuse				162 ktCO2		China		WB-CF		WB-CF		Shanghai Bailonggang Sludge Treatment Project				5-Jul-06		B		15-Dec-06		163

		16		190		EE supply side		Baseline Methodology for heavy fuel-oil trigeneration (El, heat, cold)				26 ktCO2		Honduras		Spain		INGEMAS, S.A.		Caracol Knits Trigeneration Project				5-Jul-06		C		1-Nov-06		119								Initial		182

		16		191		Biomass energy		Baseline methodology for methane avoidance due to biomass residue combustion under controlled conditions				64 ktCO2		Brazil		United K.		EcoSecurities		Vitale SA Biomass Co-Generation Project		Biomass cogeneration supplying electricity and heat to the user		5-Jul-06		METH-Bp												Rejection		119

		16		192		EE own generation		Baseline and Monitoring Methodology for the recovery and utilization of waste gas in refinery facilities		AM55		199 ktCO2		Argentina		Spain		EcoSecurities		Recovery and utilization of flare waste gases at the Industrial Complex of La Plata Project		Reduction of emissions by replacing fossil fuels (not electricity as in ACM4) with the recovered waste gases.		5-Jul-06		B		16-Feb-07		226		A		27-Jul-07		387		Approval		345

		17		193		SF6		"SF6 Switch": Replacement of SF6 with HFC134a as a cover gas in the magnesium industry				312 ktCO2		Israel		n.a.		EcoTraders		SF6 Switch at Dead Sea Magnesium				5-Oct-06		C		16-Feb-07		134

		17		194		Biomass non-energy		GHG emission reduction by manufacturing natural Alpha Olefin Sulphonate (AOS) surfactant derived from palm oil residual byproduct				94 ktCO2		India		n.a.		Godrej Industries Ltd.		Green House Gas (GHG) emission reduction by Manufacturing of natural surfactant Alpha Olefin Sulphonate (AOS)		In the baseline AOS is made from Ethylene derived from crude oil		5-Oct-06		B		4-May-07		211		C		27-Jul-07		295

		17		195		EE industry		Efficiency improvement in electricity generation by Steam Turbine Replacement in a production facility where process steam is required for production				48 ktCO2		India		n.a.		EcoSecurities		Rama Newsprint and Papers Limited energy efficiency project				5-Oct-06		C		4-May-07		211

		17		196		Hydro		Grid-connected hydroelectric power generation projects in low-density vegetation areas where average water temperature is low				213 ktCO2		Mongolia		Japan		Mitsubishi UFJ Securities		The 220 MW Egiin Gol Hydroelectric power generation project		New dams with <4 W/m2 in areas to be flooded with low-density vegetation cover. Here 1.8 W/m2		5-Oct-06		C		16-Feb-07		134

		17		197		EE industry, Programmatic		Power saving through accelerated replacement of electrical equipment with variable load under a program of activities.				335 ktCO2		India		Spain		WB, Decan Corporatiojn		India – Accelerated Chiller Replacement Program				5-Oct-06		B		4-May-07		211		WIP

		17		198		N2O		Inoculant distribution to soybean farmers in Brazil to offset N-fertilizer use				149 ktCO2		Brazil		n.a.		Perspectives, Amson Technology, BioTech Decisions Inc.		Inoculant distribution in Brazil		Inoculant: Biological nitrogen fixation		5-Oct-06		C		16-Feb-07		134

		17		199		EE industry		GHG emission reduction through reduced energy consumption of the furnace due to enhanced heat content of the raw material input to the furnace				238 ktCO2		India		n.a.		Essar Steel Ltd.		Green House Gas Emission Reduction by the introduction of Hot Direct reduction Iron in the Electric Arc Furnaces				5-Oct-06		B		23-Mar-07		169

		17		200		Fuel switch (=NM148)		Fuel switching from coal and or petroleum fuel (high carbon intensive) to natural gas (low carbon intensive) in a grid connected/stand alone power generation facility.		ACM11		955 ktCO2		India		n.a.		Kondapally Power C.L.		Fuel switch project for generation of cleaner power				5-Oct-06		B		4-May-07		211		22-Jun-07		Con		260		Initial		179

		17		201		Transport		Modal shift for the transport of bulk goods within a two node network				7 ktCo2		Brazil		n.a.		EcoSecurities		Cosipar Transport Modal Shift Project		Transport from road to fluvial, for the transport of iron ore.		5-Oct-06		Withdrawn		22-Mar-07		168								Rejection		163

		17		202		EE supply side		Power plant rehabilitation and/or energy efficiency improvement combined with an optional change in fuel mix				2895 ktCO2		Azerbaijan		United K.		Ecofys		AzDRES Power Plant Energy Efficiency and Change in fuel mix		Rehabilitation of seven 300 MW power units		5-Oct-06		B		4-May-07		211		WIP						Approval		260

		18		203		EE supply side		Energy efficiency improvements of a power plant through retrofitting turbines				249 ktCO2		China		Japan		Mitsubishi Research Institute,		Energy efficiency improvements of Pucheng Power Plant through retrofitting turbines in China		Unlike ACM0007, this methodology does not include change or addition in fuel type (gas / steam / other) of the power plant nor aim to utilize waste heat. Retrofitting part of turbine components (such as blades or axle). Efficiency of turbine up from 34.5		5-Feb-07		B		22-Jun-07		137

		18		204		EE industry		Retrofit energy efficiency improvement project in the heat exchanger network				33 ktCO2		India		n.a.		n.a.		Energy efficiency improvement through crude pre-heat train optimization in Barauni Refinery, Indian Oil Corporation Limited		Focussing only on non contact type heat exchangers (More narrow that NM154)		5-Feb-07		C		4-May-07		88

		18		205		Transport		Improving the fuel efficiency of vehicle fleets				15 ktCO2		Argentina		n.a.		QualityTonnes		Improving the Energy Efficiency of Buses in Argentina		800 diesel buses		5-Feb-07		C		22-Jun-07		137

		18		206		EE industry		Methodology for dimethyl ether (DME) production through the direct synthesis method by utilizing currently flared coke oven gas (COG).				321 ktCO2		China		Japan		Mitsubishi UFJ Securities		Use of coke oven gas for production of dimethyl ether in Luliang Fenyang City, Shanxi Province				5-Feb-07		C		22-Jun-07		137

		18		207		EE supply side		Fossil fuel based Cogeneration for Heat and Electricity				214 ktCO2		China		n.a.		KOE Environmental Consulting		Xinzhou Guangyu Coal based Cogeneration Project				5-Feb-07		C		22-Jun-07		137

		18		208		EE supply side		Emission reductions in electricity grids with a capacity deficit met by off-grid generation.				750 ktCO2		Nigeria		n.a.		Economic Consulting Associates		Afam Integrated Gas and Power (AIGP) project				5-Feb-07		METH-Bp

		18		209		PFCs		Reduction in GHGs emission from primary aluminium smelters (=NM162)				880 ktCO2		India		n.a.		PriceWaterhouseCoopers		Reduction in GHGs emission from primary aluminium smelter at Hindalco, Hirakud				5-Feb-07		B		27-Jul-07		172

		18		210		Biogas		Biogenic methane injection to a natural gas distribution grid		AM53		61 ktCO2		Chile		n.a.		CO2e		Biogenic methane injection to a natural gas distribution grid				5-Feb-07		A		22-Jun-07		137

		18		211		EE industry		Efficiency improvement of fossil fuel-fired steam boiler (systems) by boiler replacement or rehabilitation		AM56		0,7 ktCO2		Macedonia		n.a.		Perspectives		Boiler replacement project at the Clinical Centre in Skopje				5-Feb-07		A		27-Jul-07		172

		18		212		SF6		"SF6 Switch": Replacement of SF6 with HFC134a as a cover gas in the magnesium industry.				217 ktCO2		Israel		n.a.		EcoTraders		SF6 Switch at Dead Sea Magnesium				5-Feb-07		METH-Bp

		18		213		Fossil fuel switch		Fuel switch to less carbon content fuel for power generation which is used for captive power and is not connected to the grid		ACM11		45 ktCO2		Indonesia		n.a.		Asia Carbon		Fuel Switch for Power Generation from Heavy Fuel Oil (HFO) Based Engines to Natural Gas Based engines at Batamindo Industrial Park (BIP)				5-Feb-07		Con		22-Jun-07		137

		18		214		N2O		GHG emission reduction by use of natural nitrification inhibitor coated Urea in the cropland (=NM175)				353 ktCO2		India		n.a.		Godrej Agrovet Ltd		Green House Gas (GHG) emissions reduction by use of  Nimin- a natural nitrification inhibitor with Urea in cropland				5-Feb-07		C		22-Jun-07		137

		18		215		EE supply side		Grid Connected High-efficiency Coal-fired Electricity Generation in Countries where Different Power Expansion Plans are Formulated for Broadly Different Power Technologies and Where These Plans are Restrictive		ACM13		957 ktCO2		China		n.a.		Tsinghua University		Huaneng Yuhuan Ultra-supercritical Coal-fired Power Project				5-Feb-07		A		14-Sep-07		221

		18		216		EE industry		Improved electrical energy efficiency in ferroalloy production by modifying existing smelting furnace(s) and co-current rotary kilns to operate as open slag bath smelting furnace(s) and counter-current rotary kilns				184 ktCO2		South Africa		n.a.		EcoSecurities		Improved electrical energy efficiency by open slag bath operations in ferroalloy production (Highveld Vanadium-Iron Smelter Energy Efficiency Project)				5-Feb-07		B		27-Jul-07		172

		18		217		EE supply side		Grid-connected supercritical coal-fired power generation.		ACM13		883 ktCO2		India		n.a.		Perspectives		North Karanpura greenfield supercritical coal-fired power project				5-Feb-07		A		14-Sep-07		221

		18		218		Coal bed/mine methane		Utilization and destruction of Coal Mine Methane (CMM) emitted by abandoned coal mines				53 ktCO2		Kazakhstan		n.a.		Emissions-Trader ET		Kazakhstan - Karaganda – Utilization of Coal Mine Gas (CMM) in a Flare				5-Feb-07		C		22-Jun-07		137

		18		219		Fugitive		Production gas recovery and utilization at oil production facilities that would otherwise be flared				134 ktCO2		Ecuador		Spain		ICF International		Production Gas recovery and utilization at Bloque 16 oil field				5-Feb-07		C		22-Jun-07		137

		18		220		Waste		Avoided emissions from biomass wastes through use as feed stock in pulp and paper production.				144 ktCO2		Malaysia		n.a.		SV Carbon		Avoided emissions from biomass wastes through use as feed stock in pulp and paper production, Kunak,Sabah				5-Feb-07		A		27-Jul-07		172

		18		221		EE supply side		Improved heat rates and capacity enhancement of Gas Turbines through retrofit for Inlet Air Cooling (=NM184)				39 ktCO2		India		n.a.		Reliance Industries Limited,		Improved heat rates and capacity enhancement of Gas Turbines at RIL Patalganga, through retrofit for Inlet Air Cooling				5-Feb-07		C		22-Jun-07		137								Initial		154

		18		222		SF6		Conversion from SF6 to an Alternative Cover Gas for Magnesium Production				120 ktCO2		China		n.a.		QualityTonnes		Conversion of SF6 to the Alternative Cover Gas SO2 in Magnesium Production in China				5-Feb-07		METH-Bp												Rejection		132

		18		223		Biofuel		Baseline methodology for Biodiesel production from imported or domestically sourced biomass-derived oil, using a life cycle analysis approach.				205 ktCO2		South Africa		Denmark		ECON, Climate Experts, Perspectives and ERC.		Western Cape Biodiesel Project				5-Feb-07		C		22-Jun-07		137								Approval		177

		19		224		Biofuel		Bio-diesel from crude palm oil/ Jatropha oil/oil from any another oil crop for consumption as replacement of liquid fossil fuel				60 ktCO2		India		n.a.		Naturol Bio-energy Ltd.		Manufacturing of Bio-diesel from Crude Palm oil and Jatropha Oil				30-Jul-07

		19		225		Cement		Addition of Supplemental Cementitious Material (SCM) during the manufacture of concrete using Ready Mix Concrete (RMC). ( In ACM5 SCM is added at cement manufacture)				108 ktCO2		India		n.a.		Amoda Environmental Solutions Pvt Ltd.		Replacement of OPC with Supplemental Cementitious Material for production of Concrete at L&T Ready Mix Concrete plants				30-Jul-07

		19		226		Fuel switch		Combines AM29 with ACM9 enabling a power plant to swich from naphta to natural gas.				82 ktCO2		India		n.a.		PricewaterhouseCoopers + Gujarat Industries Power Company Ltd		Fuel switching from naphtha to natural gas at grid-connected power generation facility of GIPCL, in Vadodara, Gujarat				30-Jul-07

		19		227		Fugitive		In AM0009 and AM0037 in the absence of project activity the gas is mainly flared, while in the current methodology, 100 percent of gas is vented.				4000 ktCO2		Azerbaijan		BNP Paribas		ICF + State Oil Company of Azerbaijan Republic (SOCAR)		Recovery of vented gas at the Guneshli oil field in Azerbaijan				30-Jul-07

		19		228		Biofuel		Biodiesel from oilseeds in dedicated plantations on severely degraded land and underutilized agricultural land. Consumers is a captive fleat within th boundary.				335 ktCO2		Brazil		n.a.		Factor Consulting + Geoklock Engenharia Consultoria		AGRENCO Biodiesel Project in Alta Araguaia				30-Jul-07

		19		229		Transport		Methodology for Mass Rapid Transit Projects. Also for rail-based passenger transport systems. Passengers only make a part of their trip.  (AM0031 is only for road based transport).				24 ktCO2		Mexico		World Bank Spanish Carbon Fund (SCF)		Grütter consulting + WB Carbon Finance		Metrobus Insurgentes, Mexico City				30-Jul-07

		19		230		Fugitive		Refinery CO2 Recovery and Utilization. Recovered CO2 is used to substitute conventionally produced CO2 that was produced by fossil fuel combustion				16 ktCO2		Chile		n.a.		MGM International		Recovery and Utilization of CO2 from Refinery Tail Gas				30-Jul-07

		19		231		EE industry		Utilization of waste heat and/or waste gas released from the furnace/kiln process for preheating of raw material.				26 ktCO2		India		n.a.		Hare Krishna Metallic Private Limited		Waste heat utilization for charge pre-heating in sponge iron manufacturing process at HKMPL				30-Jul-07

		20

		20

		A: Means approved by the Executive Board

		B: Means that the project participants/EB must make some changes

		C: Means that a new Project Design Document must be submitted

		METH-A: Recommended to be approved by METH Panel

		METH-Bp: Preliminary recommendations sent to the project developers by the METH Panel.

		METH-B: Final recommendation to be a B-case by the METH Panel

		METH-C: Recommended to be a C-case by the METH Panel

		METH-Con: Recommended to be consolidated by the METH Panel

		WIP: Work In Progress

		ACM1: Consolidated methodology for gridconnected electricity from renewACles ([hydro], wind geothermal, solar, tidal, wave

		ACM2: Consolidated landfill methodology

		Consultant: Means that a consultant has been asked for further analysis.

		AMxx, AMyy, ACMx etc: Methodologies approved by METH Panel

		NM65 was deleted from the list, since it did not pass the preassessment check, which was introduce after it was given a number.



The project was elected as "Best CDM project" byCarbon Market Insights, April 2004

BOF= Basic Oxygen Furnace

Bagasse 88%
Cane leaves 11%
Rice husk 1%
Cane and husk amount depend on bagasse shortcomings

Portland, US

BOF= Basic Oxygen Furnace

Reduction from 5 MWh/ton alloy to 4.0-4.5 MWh/ton alloy



MethCharts

		The Pipeline was produced by Jørgen Fenhann, UNEP Risø Centre 01-10-07, j.fenhann@risoe.dk, Phone (+45)46775105

		This sheet contains 4 charts developed together with Erik Haites. They analyse how many new methodologies (excluding A/R) were submitted,

		and how many have been approved, rejected or not yet decided (pending). These data are shown both for each round and accumulated.

		The time from submission of the methodologies until the decision was taken by the Executive Board was calculated,

		both for the time until the first decision (mark), and until the final decision -- an "A" or "C".

		Chart 1: This graph shows how many of the methodologies submitted in each round that have been approved (A), rejected (C) or still not decided (pending).

		Chart 2: This chart show the same as chart 1, but in an accululated way.

		The final columns therefore show the total number of methodologies approved/rejected/not final at this moment.

		Chart 3: This chart shows for each submission round the time elapsed between the deadline for submission in the round

		(as mentioned in the minutes from the former EB meeting) and the end of the EB meeting where the first decision

		on the methodology -- an A, B, or C rating -- was taken.

		Chart 4: This chart shows for each submission round the time elapsed between the deadline for submission in the round

		and the end of the EB meeting where the final decision about rejection/approval was taken.

		The last columns show the average time for all approved/rejected methodologies.
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A-R Methods
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Buyers

		Afforestatin & Reforestation project methodologies proposed

		The Pipeline was produced by Jørgen Fenhann, UNEP Risø Centre 01-10-07, j.fenhann@risoe.dk, Phone (+45)46775105

		Round		Meth. No.		Type		1.Mark		2.Mark		Size (ha)		CERs		GHG red./yr		Host country		Credit buyer		Consultant		Title		Comment

		1		ARNM1		Reforestation with pine trees (see ARNM5)		Withdrawn				8700		l-CER		62 ktCO2		Belize		Canada		Brinkman & Associates		The mountain pine ridge reforestation project		Now provide answer that the area was with forest in 1990.

		2		ARNM2		Reforestation with native species around hydro reservoir		C				4200		l-CER		176 ktCO2		Brazil		n.a.		AES-Tietê		Reforestation Project Using Native Species Around AES-Tiete Reservoirs		100 m legal zone required

		3		ARNM3		Afforestation by tree groves planted by 300 village groups		C				n.a.		l-CER		272 ktCO2		Tanzania		WB BioCarbon Fund		Clean Air Action Cooperation		The International Small Group & Tree Planting Program (TIST)

		4		ARNM4		Afforestation of grassland by intensified cattle production		C				10000		l-CER		180 ktCO2		Uruguay		n.a.		Carbosur		Treinta y Tres' afforestation combined with livestock intensification

		4		ARNM5		Reforestation with pine trees (rev. of ARNM1)		C				8700		l-CER		45 ktCO2		Belize		Canada		Brinkman & Associates Reforestation Ltd.		The mountain pine ridge reforestation project		Fails to provide answer whether the area was with forest in 1990. Leakage not addressed correctly etc

		4		ARNM6		Afforestation of 1/4-1 ha plot for marginal farmers		C				1383		l-CER		8 ktCO2		India		n.a.		Women for Sustainable Development		Bagepalli CDM Afforestation Programme

		4		ARNM7		Afforestation on degraded land in 1863 plots all over Moldova		A		AR-AM2		14949		l-CER		132 ktCO2		Moldova		PCF		Moldsilva (state forest agency) + WB		Moldova Soil Conservation Project		Soil carbon pool included.

		5		ARNM8		Reforestation of bush, grassland and degraded woodland		C				8354		l-CER		88 ktCO2		Uganda		Germany		global-woods Germany		Kikonda Forest Reserve Reforestation Project

		5		ARNM9		Afforestation with production of saw logs after 10 years		C				580		l-CER		13 ktCO2		Paraguay		Germany		global-woods Germany		Rio Aquidaban Reforestation Project(RA)

		5		ARNM10		Reforestation with multiple-use forest on degraded land with harvesting		A		AR-AM1		4000		l-CER		33 ktCO2		China		WB BioCarbon Fund		Joannum research + WB		Facilitating Reforestation for Guangxi Watershed Management in Pearl River Basin, China		Covers only aboveground and belowground pools.

		5		ARNM11		Reforestation of coastal forest with 15-35 native species		C				523		l-CER		6 ktCO2		Ecuador		Japan (RICOH)		EcoSecurities		Chocó-Manabí Corridor Reforestation and Conservation Carbon Project

		6		ARNM12		Afforestation/Reforestation with native species around hydro reservoir (rev. of ARNM2)		B		C		4200		l-CER		176 ktCO2		Brazil		WB BioCarbon Fund		AES-Tietê		Afforestation or reforestation project activity implemented on unmanaged grassland

		6		ARNM13		Reforestation with pine trees (rev. of ARNM5)		B		C		8700		l-CER		45 ktCO2		Belize		Canada		Brinkman & Associates Reforestation Ltd.		The Mountain Pine Ridge Reforestation Project (MPR Project)

		7		ARNM14		Afforestation of grassland by intensified cattle production (=ARNM4)		C				10000		l-CER		180 ktCO2		Uruguay		n.a.		Carbosur		Treinta y Tres' afforestation combined with livestock intensification

		7		ARNM15		Afforestation and reforestation project activities implemented for industrial and/or commercial uses (Plantar)		A		AR-AM5		11683		t-CER		92 ktCO2		Brazil		PCF		PCF		Reforestation as Renewable Source of Wood Supplies for Industrial Use

		7		ARNM16		Afforestation to produce wood for cellulose paste		C				4212		t-CER		844 ktCO2		Uruguay		Spain		Factor CO2 Integral Services		Los Eucaliptus Afforestation Project

		7		ARNM17		Managed seawater forestry in degraded coastal desert		B		Withdrawn		10000		l-CER		181 ktCO2		Mexico		n.a.		The Carbon Company		Mexico Seawater Forestry Project

		7		ARNM18		Afforestation/Reforestation of degraded land through control of animal grazing and assisted natural regeneration		A		AR-AM3		5728		l-CER		21 ktCO2		Albania		WB BioCarbon Fund		WB		Assisted Natural Regeneration of Degraded Lands in Albania		Subtract forest already planted.

		8		ARNM19		Reforestation or Afforestation of Land currently under Agricultural Use		A		AR-AM4		2600		l-CER		27 ktCO2		Honduras		WB BioCarbon Fund		WB		Reforestation around Pico Bonito National Park, Honduras

		8		ARNM20		Afforestation/Reforestation with Trees and Shrubs on Degraded Land		B		AR-AM6		3000		l-CER		15 ktCO2		China		Italy		University of Tuscia, Chinese Acady of Forestry		Afforestation for Combating Desertification in Aohan County, Northern China

		9		ARNM21		Reforestation of Land currently under Agricultural or Pastoral Use		B		AR-AM7		523		l-CER		9 ktCO2		Ecuador		Japan (RICOH)		EcoSecurities + Joanneum Research + Conservation Int. + EcoDecision		Chocó-Manabí Corridor Reforestation and Conservation Carbon Project		Like AR-AM1 but allow for land-use change in the baseline scenario. Allow accounting for litter and deadwood carbon pools. Address leakage from displacement of people.

		9		ARNM22		Afforestation of the cropland through agroforestry practices		C				3658		l-CER		48 ktCO2		India		n.a.		PricewaterhouseCoopers		Afforestation of the cropland through agroforestry practices in 3658 Ha. area in Khammam District of Andhra Pradesh, India under ITC’s Farm Forestry Project		Only aboveground and belowground pools

		9		ARNM23		Community rubberwood reforestation		C				15000		t-CER		166 ktCO2		Ghana		n.a.		ONF International		Rubber outgrowing and carbon sequestration in Ghana (ROCS-Ghana)		Only aboveground and belowground pools

		9		ARNM24		Reforestation project activities in abandoned areas and with multiple landholders		B		WIP		8730		t-CER		38 ktCO2		Colombia		n.a.		Corporación Mas Bosques + Swiss EMPA		San Nicolás CDM Reforestation Project		6134 discrete smaal holder areas. Aboveground + belowground + deadwood + litter.

		9		ARNM25		Forest Restoration Carbon Analysis		C				7000		l-CER		35 ktCO2		Peru		n.a.		The Nature Conservancy US+ Pronaturaleze		Selva Central Climate Action Project		Only aboveground and belowground pools

		10		ARNM26		Afforestation or Reforestation implemented by small and medium private land holders under an AR incentive program adopted before November 11, 2001.		C				4140		l-CER		56 ktCO2		Costa Rica		WB BioCarbon Fund		FONAFIFO		Carbon Sequestration in Small and Medium Farms in the Brunca Region, Costa Rica (COOPEAGRI- Project)

		10		ARNM27		Afforestation on grassland sites in areas of low human population density		C				15600		l-CER		164 ktCO2		Uruguay		n.a.		Carbosur		Treinta y Tres' afforestation on grassland

		10		ARNM28		Afforestation or reforestation on degraded land for sustainable wood production using remote sensing data to measure carbon stock changes		A		AR-AM8		15000		l-CER		37 ktCO2		Madagascar		Japan		Mitsubishi Research Institute + PwC + Climate Experts lt.		Reforestation on degraded land for sustainable wood production of woodchips in the eastern  coast of the Democratic Republic of Madagascar.

		11		ARNM29		Community rubber tree reforestation (=ARNM23)		B				15000		t-CER		166 ktCO2		Ghana		n.a.		ONF International		Rubber outgrowing and carbon sequestration in Ghana (ROCS-Ghana)		3750 farm with 4 ha. Reforestation.

		11		ARNM30		Afforestation or reforestation of pastures combined with a cattle grazing management program		C				5000		t-CER		16 ktCO2		Colombia		United K.		ONF International, Carbon Positive		Commercial reforestation on lands dedicated to extensive cattle grazing activities in the region of Magdalena Bajo Seco

		12		ARNM31		Reforestation or afforestation of degrading land currently under agricultural or pastoral use, accounting for living biomass and necromass		B				9000		t-CER		13 ktCO2		Uganda		n.a.		New Forest Company		The Namwasa Forestation Project

		12		ARNM32		Degraded grassland restoration through silvopastoral systems		B				3000		t-CER		15 ktCO2		Uruguay		Spain		Factor CO2 Integral Services		“San Carlos” Land Restoration Through Silvopastoral Systems

		13		ARNM33		Reforestation of grasslands using fast-growing species						2319		t-CER		273 ktCO2		Brazil		n.a.		ICF International		Reforestation of grasslands using fast-growing species in Brazil

		13		ARNM34		Afforestation and reforestation project activities implemented on unmanaged grassland1 in reserve/protected areas						8094		t-CER		91 ktCO2		Brazil		n.a.		AES-Tiete		AES-Tiete Afforestation/Reforestation Project Activity around the Borders of Hydroelectric Plant Reservoirs (=ARNM2)

		15

		A: Means approved by the Executive Board

		B: Means that the project participants must make some changes

		C: Means that a new Project Design Document must be submitted

		AR-A: Recommended to be approved my Afforestation/Reforestation Group

		AR-Bp: Preliminary recommendations sent to the project developers by the Afforestation/Reforestation Group

		AR-B: Final recommendation to be a B-case by the Afforestation/Reforestation Group

		AR-C: Recommended to be a C-case by the Afforestation/Reforestation Group

						National Forest definitions

								Minimum crown cover: 10-30%		Minimum area: 0,05 ha - 1ha		Minimum height: 2- 5 m

						China		20		0.067		2

						Costa Rica		30		1.000		5

						Congo		30		1.000		5

						Honduras		30		1.000		5

						India		30		0.050		5

						Nicaragua		20		1.000		4

						Uganda		30		1.000		5

						Vietnam		30		0.500		3

						Yemen		30		0.500		3



Average in the first period (20 or 30 yrs)

Before: "Reforestation for charcoal production for steel production"



Analysis

		Approved Baselines & monitoring methodologies						This colour means  withdrawn

		The Pipeline was produced by Jørgen Fenhann, UNEP Risø Centre 01-10-07, j.fenhann@risoe.dk, Phone (+45)46775105						This colour means  to be consolidated				Table 4:

		Table 1:										Approved		Number of

		Methodology		Sectors covered		Number of						method		projects

		number				projects						AM1		19

				Zero emission renewables:								AM2		1

		ACM2 (ver 6)		Grid-connected electricity generation for renewable sources (no biomass)		669						AM3		5

		AM26 (ver 2)		Zero-emissions grid-connected electricity generation from renewable sources in Chile or in countries with merit order based dispatch grid		2						AM4		2

		AM5		Small grid-connected zero-emission renewable electricity generation		6		Replaced by ACM2 3. March 2006				AM5		6

		AM19 (ver 2)		Ren. Energy project replacing the electricity of one single fossil plant (excl. biomass)		0						AM6		14

				Biomass: (not applicable for non-renewable biomass, EB21)								AM7

		AM4 (ver 2)		Grid-connected biomass power generation that avoids uncontrolled burning of biomass		2		replaced by ACM6 28/11 2005				AM8		14

		AM7		Switch from coal/lignite to seasonal agro-biomass power		0						AM9		15

		AM15		Bagasse-based cogeneration connected to an electricity grid		29		replaced by ACM6 28/11 2005				AM10		2

		ACM3 (ver 5)		Emission reduction through partial substitution of fossil fuels with alternative fuels in cement manufacture		14						AM11		7

		ACM6 (ver 6)		Grid-connected electricity from biomass residues (includes AM4 & AM15)		152						AM12		1

		AM27 (ver 2.1)		Substitution of CO2 from fossil or mineral origin by CO2 from renewable resources in production of inorganic compounds		1

		AM36 (ver 2)		Fuel switch from fossil fuels to biomass residues in boilers for heat generation		6						AM13		10

		AM42		Grid-connected electricity generation using biomass from newly developed dedicated plantations		0						AM14		8

				Biofuels:								AM15		29

		AM47 (ver 2)		Production of waste cooking oil based biodiesel for use as fuel								AM16		40

				Waste:								AM17

		ACM1 (ver 6)		Landfill gas project activities		108						AM18		14

		AM2 (ver 3)		Landfill gas capture & flaring with public concession contract (ex-post baseline correction)		1						AM19

		AM3 (ver 4)		Simplified financial analysis for landfill gas capture projects (no CERs from electricity) (ex-ante correction)		5						AM20

		AM10		Landfill gas electricity (CERs from electricity)		2						AM21		4

		AM11 (ver 3)		Landfill gas recovery with electricity generation (no CERs from electricity)		7						AM22		12

		AM12		Biodigester power from municipal waste (only India)		1		Included in AM25 at EB26				AM23

		AM22 (ver 4)		Avoided wastewater and on-site energy use emissions in the industrial sector		12						AM24		10

		AM25 (ver 9)		Avoided emissions from organic waste through alternative waste treatment processes		15						AM25		15

		AM39		Methane emissions reduction from organic waste water and bioorganic solid waste using co-composting		19						AM26		2

		AM53		Biogenic methane injection to a natural gas distribution grid		0						AM27		1

		AM57		Avoided emissions from biomass wastes through use as feed stock in pulp and paper production		0						AM28		11

				Animal waste:								AM29		31

		AM6		GHG emission reduction from manure management systems (on hold)		14		Replaced by ACM10 at EB26				AM30		2

		AM13 (ver 4)		Biogas power from open anaerobic lagoon waste water treatment systems		10						AM31		2

		ACM10 (ver 2)		GHG emission reductions from manure management systems		7						AM32		2

		AM16 (ver 3)		Change of animal waste management systems		40		Replaced by ACM10 at EB26				AM33		1

				Fossil fuel switch:								AM34		29

		AM8		Fuel switch from coal/oil to natural gas		14		Replaced by ACM9 at EB24				AM35

		ACM9 (ver 3)		Industrial fuel switching from coal or petroleum fuels to natural gas		11						AM36		6

		AM29		Grid connected electricity generation plants using natural gas		31						AM37		3

		AM50		Feed switch in integrated Ammonia-urea manufacturing industry		1						AM38		1

		ACM11		Fuel switching from coal and/or petroleum fuels to natural gas in existing power plants for electricity generation		0						AM39		19

				Fugitive emission from fuels:								AM40		1

		AM9 (ver 2.1)		Recovering associated gas in stead of flaring		15						AM41		1

		AM37 (ver 1.1)		Flare reduction and gas utilization at oil and gas processing facilities		3						AM42

		ACM8 (ver 3)		Coal bed methane and coal mine methane capture and use for power (electrical or motive) and heat/or destruction by flaring		41						AM43

		AM41		Mitigation of Methane Emissions in the Wood Carbonization Activity for Charcoal Production		1						AM44

				Energy distribution:								AM45		2

		AM23 (ver 2)		Leak reduction from natural gas pipeline compressor or gate stations		0						AM46

		AM43		Leak reduction from a natural gas distribution grid by replacing old cast iron pipes with polyethylene pipes		0						AM47

		AM45 (ver 1.1)		Grid connection of isolated electricity systems		2						AM48

				HFCs, PFCs & SF6:								AM49

		AM1 (ver 5.1)		Incineration of HFC23 waste streams from HCFC22 production		19						AM50		1

		AM30		PFC emission reduction from anode effect mitigation at primary aluminium smelting facilities		2						AM51		1

		AM35		SF6 Emission Reductions in Electrical Grids		0						AM52

				Cement:								AM53

		ACM5 (ver 3)		Increasing the blend in cement production		33						AM54

		AM33 (ver 2)		Use of non-carbonated calcium sources in the raw mix for cement processing		1						AM55

		AM40 (ver 1.1)		Use of alternative raw materials that contain carbonates in clinker manufacturing in cement kilns		1						AM56

		AM51		Secondary catalytic N2O destruction in nitric acid plants		1						AM57

				N2O:								ACM1		108

		AM28 (ver 4.1)		Catalytic N2O destruction in the tail gas of nitric acid or caprolactam production plants		11						ACM2		669

		AM34 (ver2)		Catalytic reduction of N2O inside the ammonia burner of nitric acid plants		29						ACM3		14

		AM21		Decomposition of N2O from existing adipic acid production plants		4						ACM4		227

				Energy efficiency, Supply side								ACM5		33

		ACM7 (ver 2)		Conversion from single cycle to combined cycle power generation		7						ACM6		152

		AM14 (ver 4)		Natural gas-based package cogenereation		40						ACM7		7

		AM48		New cogeneration facilities supplying electricity and/or steam to multiple customers and displacing grid/off-grid steam and electricity generation with more carbon-intensive fuels		0						ACM8		41

		AM49		Gas based energy generation in an industrial facility		0						ACM9		11

		AM52		Increased electricity generation from existing hydropower stations through Decision Support System optimization		0						ACM10		7

		ACM13		new grid connected fossil fuel fired power plants using a less GHG intensive technology		0						ACM11

				Energy efficiency, own generation (of electricity)								ACM12		9

		ACM4		Waste gas and/or heat for power generation		227		Replaced by ACM12 at EB32				ACM13

		ACM12		GHG reductions for waste gas or waste heat or waste pressure based energy system		9						AR-AM1		5

		AM24		Waste gas recovery and utilization for power generation at cement plant		10						AR-AM2		1

		AM32		Waste gas or waste heat based cogeneration system		2		Replaced by ACM12 at EB32				AR-AM3

		AM55		Recovery and utilization of waste gas in refinery facilities		0						AR-AM4		1

				Energy efficiency, Industry:								AR-AM5		1

		AM17 (ver 2)		Steam system efficiency improvement by replacing steam traps and returning condensate		0						AR-AM6

		AM18 (ver 1.1)		Baseline methodology for steam optimization systems		14						AR-AM7

		AM38		Improved electrical energy efficiency of an existing submerged electric arc
furnace used for the production of SiMn		1						AR-AM8

		AM44		Energy efficiency improvement projects: boiler rehabilitation or replacement in industrial and district heating sectors		0						AR-AMS1		3

		AM54		Energy efficiency improvement of a boiler by introducing oil/water emulsion technology		0						AMS-I.A.		20

		AM56		Efficiency improvement by boiler replacement or rehabilitation and optional fuel switch in fossil fuel-fired steam boiler systems		0						AMS-I.B.		4

				Energy efficiency, Households:								AMS-I.C.		127

		AM46		Replacement of incandescent lamps by compact fluorescent lamps		0						AMS-I.D.		711

				Energy efficiency, Service:								AMS-II.A.		1

		AM20		Water pumping efficiency improvement		0						AMS-II.B.		14

				Transport:								AMS-II.C.		13

		AM31		Baseline Methodology for Bus Rapid Transit Project		2						AMS-II.D.		86

				Afforestation & Reforestation:								AMS-II.E.		15

		AR-AM1 (ver 2)		Reforestation of degraded land		5						AMS-II.F.		3

		AR-AM2		Restoration of degraded lands through afforestation/reforestation		1						AMS-III.A.

		AR-AM3 (ver 2)		Afforestation and reforestation of degraded land through tree planting, assisted natural regeneration and control of animal grazing		0						AMS-III.B.		32

		AR-AM4		Reforestation or afforestation of land currently under agricultural use		1						AMS-III.C.		3

		AR-AM5		Afforestation and reforestation project activities implemented for industrial and/or commercial uses		1						AMS-III.D.		191

		AR-AM6		Afforestation/Reforestation with Trees Supported by Shrubs on Degraded Land		0						AMS-III.E.		57

		AR-AM7		Afforestation and Reforestation of Land Currently Under Agricultural or Pastoral Use		0

		AR-AM8		Afforestation or reforestation on degraded land for sustainable wood production		0

				Total:		1662						AMS-III.F.		13

												AMS-III.G.		9

												AMS-III.H.		36

												AMS-III.I.		4

												AMS-III.J.

												AMS-III.K.		1

		Table 2:										AMS-III.L.

		Project types		Small-scale CDM project activity categories		Number						AMS-III.M.		2

		Type I:		A. Electricity generation by the user		20						AMS-III.N.

		Renewable		B. Mechanical energy for the user		4						Total		2975

		energy projects		C. Thermal energy for the user		127

		<15 MW		D. Renewable electricity generation for a grid		711

		Type II:		A. Supply side energy efficiency improvements - transmission and distribution		1

		Energy efficiency		B. Supply side energy efficiency improvements - generation		14

		improvement		C. Demand-side energy efficiency programmes for specific technologies		13

		projects		D. Energy efficiency and fuel switching measures for industrial facilities		86

				E. Energy efficiency and fuel switching measures for buildings		15

		<60 GWh savings		F. Energy efficiency and fuel switching measures for agricultural facilities and activities		3

		Type III:		A. Agriculture (no methodologies available)		0

				B. Switching fossil fuels		32

		EB27:		C. Emission reductions by low-greenhouse emission vehicles		3

		<60 ktCO2		D. Methane recovery		191

		reduction		E. Avoidance of methane production from biomass decay through controlled combustion		57

				F. Avoidance of methane production from biomass decay through composting		13

				G. Landfill methane recovery		9

				H. Methane recovery in wastewater treatment		36

				I. Avoidance of methane production in wastewater treatment through replacement of anaerobic lagoons by aerobic systems		0

				J. Avoidance of fossil fuel combustion for carbon dioxide production to be used as raw material for industrial processes		0

				K. Avoidance of methane release from charcoal production by shifting from pit method to mechanized charcoaling process		0

				L. Avoidance of methane production from biomass decay through controlled pyrolysis		0

				M. Reduction in consumption of electricity by recovering soda from paper manufacturing
process		2

				N. Avoidance of HFC emissions in rigid Poly Urethane Foam (PUF) manufacturing		0

		Note: some projects use more than one category.				1337

		Table 3:

		Project types		Small-scale Afforestation/reforestation CDM project activity categories		Number

		AR-AMS1 (ver 4)		afforestation and reforestation project activities under the clean development mechanism implemented on grasslands or croplands		3

		<8 ktCO2 absoption





DOEs_AIEs

						2346		CDM projects in the pipeline

		The Pipeline was produced by Jørgen Fenhann, UNEP Risø Centre 01-10-07, j.fenhann@risoe.dk, Phone (+45)46775105																														CERs issued

		ID		Ref.		Title		Host country		Status		Type		Sub-type		Methodology		ktCO2/yr		yrs.		Slo-pe		Credit start		2012 ktCO2		2030 ktCO2		Validator		kCERs		Until		Expected kCERs		Issuance success		Verifier		Credit buyer		PDD Consultant		Start comment		Host LoA		Reg. Request		Buyer LoA		MW

		CDM0546				Installation of 30,000 Solar Home Systems in Rural Households		Bangladesh		At validation		Solar		Solar PV		AMS-I.A.		6.2		7				1-Apr-05		53		180		DNV												n.a.		SSN Bangladesh Team		31-Dec-05								1.5

		CDM0018		62		E7 Bhutan 70 kW micro hydro power project		Bhutan		Registered		Hydro		Run of river		AMS-I.A.		0.5		7		0.0		19-Aug-05		0.0		0		JACO		0.5		30-Nov-06		1		0%		JACO		Japan (Kansai Electric)		E7 (Kansai Electric Power)		4-Jun-04		27-Feb-04		8-Apr-05		Japan:29/07/03		0.1

		CDM0900		843		Petrobras Wind Power Project for Oil Pumping at Macau, Brazil		Brazil		Registered		Wind				AMS-I.A.		1.3		7				1-Jan-04		0		0		DNV												n.a.		Petrobras		7-Jul-06		21-Dec-06		21-Jan-07				1.8

		CDM0790				100 village biomass gasifier based power plants totalling 5.15 MW for Decentralised Energy Systems India Pvt Ltd. (DESI Power).		India		At validation		Biomass energy		Forest residues: other		AMS-I.A.		36		10				1-Jan-07		0		0		DNV												n.a.		Decentralised Energy Systems (India) Pvt. Ltd.		24-May-06								5.2

		CDM1302				CLCL, Small Scale Biomass Project		India		At Validation		Biomass energy		Agricultural residues: rice husk		AMS-I.A.		8.5		10				1-Mar-07		0		0		BV Cert												United K.		Agrinergy Ltd,		29-Oct-06								2.5

		CDM2199				Bundled Microhydel Projects (3.115 MW) in Uttaranchal		India		At Validation		Hydro		Run of river		AMS-I.A.		8.3		7		0.0		1-Aug-07		0		0		DNV												n.a.		UREDA, AHEC – Roorkee		13-Jun-07								3.1

		CDM2088				Mandau Biomass Power Plant		Indonesia		At validation		Biomass energy		Palm oil solid waste		AMS-I.A.		33		7				1-Aug-07		180		688		TÜV-Rhein												Cananda (Landfill Gas Canada)		LFGC Corporation		17-May-07								6.0

		CDM2582				4MW Biomass Power Plants Using Waste Wood Chips & Sawdust in Central Java Province		Indonesia		At Validation		Biomass energy		Forest residues: sawmill waste		AMS-I.A.		15		7		0.0		1-Jan-08		0		0		JQA												Japan (Sumitomo)		Sumitomo Forestry Co.		30-Aug-07								4.0

		CDM0250		182		Photovoltaic kits to light up rural households (7,7 MW)		Morocco		Registered		Solar		Solar PV		AMS-I.A.		39		10				1-Jan-07		227		0		TÜV-SÜD												n.a.		Gerere & SCET Maroc		15-Sep-05		1-Nov-05		16-Dec-05				7.7

		CDM1449				Micro-hydro Promotion by Alternative Energy Promotion Centre (AEPC)		Nepal		At Validation		Hydro		Run of river		AMS-I.A.		33		10				1-Jan-07		192		0		SGS												Netherlands (IBRD)		Winrock International, Nepal		8-Dec-06								15.0

		CDM2581				Substitution of fuel generators by small scale 0.8 MW hydropower in Pasto Bueno		Peru		At Validation		Hydro		Run of river		AMS-I.A.		5.3		7		0.0		1-Jan-08		0		0		SGS												Switzerland		Emerging Power Developers		29-Aug-07								0.8

						AMx: Approved Full-Scale Methodology nr. x																		Number of projects with CERs issued:								247		Verified projects:						248

						ACMx: Approved Consolidated Methodology nr. x

						AMSx: Approved Small-Scale Methodology nr. x																						7057262



Rice husk, Chilli stalk, Juliflora, other biomass

Power production from palm oil solid waste.

Average over 7/10 years or 20/30 years.

Finland at start, but project proponents withdrew due to low CER price.

Insulated ceilings;  
Solar Water Heater installation; Energy Efficient Lighting.

Expansion from 4 to 10 MW of a plant fired by blast furnace gas to generate part of the electricity required by Cosipar Pig Iron Plant.

The Project was first used by SGS to gain accreditation, but due to some errors rejected by the Accreditation Panel. Later it was DNV was engaged.

Distribution losses should not be subtracted.

Reduced from 39 to 26 at registration.

Was first submitted using AM19

Due to the review

2 times on the UNFCCC validation list

2 times on the UNFCCC validation list

2 times on the UNFCCC validation list

2 times on the UNFCCC validation list

Title changed from "Energy efficiency" to "waste heat recovery"

UK:27/01/06

Rasmus Vincentz:
UK LoA 8/6 2006

Rasmus Vincentz:
UK LoA 15/6/2006

UK LoA: 10/05/06

Gold Standard
 project

This is defined as the CERs issued devided by the number of CERs expected in the PDD for the same period

No CERs requested for the peiod until 01/10/04

A PDD using AM5 had start comment 09/09/05

Rasmus Vincentz:
LoA Scwitzerland 31/5/2005

Nertherlands LoA:
16/11/05

UK LoA: 15/09/06
Switz LoA: 18/09/06

UK LoA: 15/09/06
Switz LoA: 18/09/06

Old title: Waste heat based 12MW Captive Power Project in non-recovery coke making in India

LoA Netherlands:
06/07/06

LoA Netherlands:
06/07/06

LoA Netherlands:
06/07/06

LoA Netherlands:
06/07/06

LoA Netherlands:
06/07/06

LoA Swiss: 18/09/06
LoA UK: 15/09/06

LoA Swiss: 18/09/06
LoA UK: 15/09/06

LoA Swiss: 18/09/06
LoA UK: 15/09/06

LoA Swiss: 18/09/06
LoA UK: 15/09/06

LoA Swiss: 18/09/06
LoA UK: 15/09/06

LoA Swiss: 18/09/06
LoA UK: 15/09/06

LoA Swiss: 18/09/06
LoA UK: 15/09/06

LoA Swiss: 18/09/06
LoA UK: 15/09/06

UK LoA: 29/03/06

The total MW installed at the end of 2012

This column subdivide the type into Resources, technology or
subsectors

Resubmitted as CDM1568

Resubmitted as CDM1505

Old title:
APCL Natural Gas Based Combined Cycle Gas Turbine Power Plant in Tamil Nadu

Issuance rejected for the period:
01/10/05 to
28/02/06
But later accepted.

Issuance rejected for the period:
01/10/05 to
28/02/06
But later accepted.

Gold Standard project

Brasil as a Buyer country??

If the expected GHG reductions change over the first 7 or 10 years, the increase is approximated with a line with the slope in this collumn (Unit ktCO2/yr). If negative reductions decrease over time.

A residue from Paper & Pulp. A mixture of lignin, water and the chemicals used.

CERs only issued for 3 months, a request for review for the first issuance



Analysis2

		Top 20 buyers		Projects

		EcoSecurities		195

		Carbon Asset Management Sweden		89

		IBRD		63

		EDF Trading		62

		ENEL		54

		AgCert		50

		Agrinergy		46

		Cargill International		43

		Trading Emissions		40

		Noble Carbon		38

		CAMCO		37

		RWE		37

		Energy Systems International		32

		Mitsubishi		33

		Kommunalkredit		29

		Carbon Resource Management		28

		Mitsubishi UFJ Securities		27

		Endesa		24

		Marubeni		24

		Arreon Carbon UK		23

				974

		Autorized Buyers involvement in the number of project of different type		Nationality		Organi-sation type		Total  number of projects		Afforestation		Agriculture		Biogas		Biomass energy		Cement		Coal bed/mine methane		Energy distribution		EE households		EE industry		EE own generation		EE service		EE supply side		Fossil fuel switch		Fugitive		Geothermal		HFCs		Hydro		Landfill gas		N2O		Others		PFCs		Reforestation		Solar		Tidal		Transport		Wind

		Aalborg Portland		Denmark		Cement		2																				1												1

		ABN AMRO Bank		Netherlands		Bank		11								3		1								4				1		1										1

		AHL Carbono		Global		Carbon market		1																																		1

		AgCert		Ireland		Carbon market		50				49		1

		Agrinergy		UK		Carbon market		46								38		3										3														2

		Agritech Marketing		Japan		Biomass		4						1		3

		Alimentos Euroagro		UK		Agriculture		4				4

		Arreon Carbon UK		UK		Carbon market		23								2				4								2						1								12																		2		Only Chines projects

		Asin Carbono		Spain		Carbon market		3																																		3

		Asja Ambiente Italia		Italy		Waste		8																																		2		5																1

		Atmoguard		Switzerland		Carbon market		4																																		4

		Azuliber 1		Spain		Tiles		1																																1

		Bank of Tokyo		Japan		Bank		1																																				1

		Barclays Bank		UK		Bank		2																		1														1

		BGC International		UK		Carbon market		2																																		1		1

		BHP Billiton Marketing		UK		Carbon market		4								3																												1

		BioCarbon Fund		World Bank		Forest		2																																												2

		Biogas Technology		UK		Landfill gas		2																																				2

		Bionersis		France		Landfill gas		1																																				1

		Biothermica Énergie		Canada		Pollution control		1																																				1

		BioX Carbon		Netherlands		Carbon market		4						4

		BNP Paribas		France		Bank		3																																1		1																		1

		CAF		Venezuela		Development Bank		12						1		3																						1				1																3		3

		Cambridge Funds Investment		UK		Carbon market		1																										1

		CAMCO		UK		Carbon market		37												3								32						1										1

		Canada Carbon Credit Trade		Canada		Carbon market		2																				2

		Cantor Fitzgerald Europe		Switzerland		Finance		4																		1																																		3

		Carbon Asset Management Sweden		Sweden		Carbon market		89						1		8										1		13				1		1								58																		6

		Carbon Compliance Acquisition 5		UK		Carbon market		1																																1

		Carbon Compliance Acquisition 13		UK		Carbon market		2												2

		Carbon Capital Markets		UK		Carbon market		3																																				2																1

		CarbonNeutral Company		UK		Carbon market		1																																																				1

		Carbon Resource Management		UK		Carbon market		28								5																										2																		21

		Cargill International		Switzerland		Agriculture		43						32		2												4														5

		Cementerie Aldo Barbetti		Italy		Cement		1																																1

		Cementos Molinos Industrial		Spain		Cement		2								2

		Cementos Portland Valderrivas		Spain		Cement		3								2																								1

		CEPSA		Spain		Oil		1																																1

		CER Investments 1		?		Carbon market		1																																1

		CERUPT		Netherlands		Public		2																																																				2

		Chevron		UK		Oil		1																														1

		Chubu Electric		Japan		Utility		7								3																		1						1																				2

		Chugoku Electric		Japan		Utility		17								4				1																1				1		9		1

		Climate Cent Foundation		Switzerland		Carbon market		6						3		3

		Climate Change Capital		UK		Carbon market		23								2				1						4		6												3		3		2																2

		Climate Change Investment I S.A. SICAR		Luxembourg		Investment company		2																		2

		Comercio Internacional Proserdi		Spain		Carbon market		1																																1

		Conestoga-Rovers		Canada		Carbon market		2																																				2

		ConocoPhillips		UK		Oil		1																												1

		Credit Suisse		Switzerland		Finance		3								2																										1

		Daioh Construction		Japan		Construction		1																																1

		Danida		Denmark		Public		20						6		3												1														1		8																1

		Danish EPA		Denmark		Public		8				1				2		1										1												1		2

		DENSO		Japan		Technology		1																		1

		Deutsche Bank		Germany		Public		1																																1

		DONG		Denmark		Utility, Public		2																				1												1

		EBRD		UK		Public		2																																		2

		Ecoinvest Carbon		Switzerland		Carbon market		6								4																										1																		1

		Econergy		UK		Biomass		3						1		2

		EcoSecurities		UK		Carbon market		195				8		46		29				3						4		2				1		3				2		1		60		19		16														1

		EDF Trading		UK		Carbon market		62				15		1		15				3								5												4		3																		16

		Edison Italy		Italy		Utility		2																																		2

		Electrabel		Belgium		Utility		2																																1				1

		Empower		New Zealand		Sustainable Energy		1						1

		Endesa		Spain		Utility		24								1												3						1						3		6		1																9

		ENEL		Italy		Utility		54																				10												6		35																		3

		Eni		Italy		Utility & oil		1																												1

		Enerfin Enervento		Spain		Wind		1																																																				1

		Energy Systems International		Netherlands		Carbon market		32												9								1						2								11		1																8		Only Chinese & Indian projects

		Equity Environmental Assets Ireland		Ireland		Carbon market		4																																		4

		Essent Energy Trading		Netherlands		Carbon market		16								5										1		1						1								3																		5

		ERG		Italy		Oil		1																																1

		Energy Technology Solutions		Austria		Control Technology		1						1

		Eurus Energy Japan		Japan		Wind		1																																																				1

		Factor Consulting		Switzerland		Carbon market		6																				3														3

		Fels-Werke		Germany		Cement		1																																		1

		Finland Ministry for Foreign Affairs		Finland		Carbon market		4																																		4

		First Carbon Fund		UK		Carbon market		2																																		1																		1

		Fortis		Netherlands		Bank		1																																1

		Fortum		Finland		Utility		1																																1

		Holcim		Switzerland		Cement		3								2		1

		Gamesa		Spain		Wind		3																																																				3

		Gas Natural SDG		Spain		Gas		4																										3						1

		Gasper Funding		Barbados		Carbon market		1								1

		Global Carbon Capital		UK		Carbon market		1																										1

		Grey K Environmental		UK		Carbon market		5																		1																1		1																2

		Grontmij Climate & Energy		UK		Carbon market		1																																				1

		Goldman Sachs		UK		Bank		2																																1						1

		GTZ		Germany		Public		2						1																																								1

		hc		Spain		Utility		1																																1

		Hokkaido Electric		Japan		Utility		3																																		1		2

		Iberdrola		Spain		Utility		4																																1		1																		2

		IBRD		World Bank		Bank		63						4		3		1						2		6		2		1						1		3		2		22		10								2								4

		ICECAP		UK		Carbon market		12												1																				1		9		1

		Italian Carbon Fund		Italy		World Bank		2																																		1		1

		Idemitsu Kosan		Japan		Oil		1																		1

		International Finance Corporation		Netherlands		World Bank		7								1																										5		1

		Inversiones Celco		Spain		Paper		4								4

		IXIS		France		Finance		14								1				2								1												1		4		2		1														2

		Iride Mercato		Italy		E distribution		1																																1

		Italcementi		Italia		Cement		1																																1

		Italian Ministry of Environment		Italy		Public		1																																1

		Ineos Fluor		Global		HFCs		3																																3

		Japan Carbon Finance		Japan		Public		20								3										1		1						2								2		3														1		7

		Japan Vietnam Petroleum		Japan		Oil		1																												1

		JBIC		Japan		Public		2																																1																				1

		JFE Steel		Japan		Steel		1																				1

		JGC		Japan		Energy Technology		2																				1												1

		JMD Greenhouse Gas Reduction		Japan		Carbon market		1																																1

		Johnson Matthey		UK		Catalysts		1																																						1

		J-Power		Japan		Utility		9								1																		1		1				1		3		2

		KAJIMA		Japan		Construction		1																																				1

		Kanematsu		Japan		Trade		1						1

		Kansai Electric		Japan		Utility		3																																		3

		KfW		Germany		Bank		16								4		1																						1		4		2																4

		Klimaschutz		Germany		Development		1																																														1

		Kommunalkredit		Austria		Public		29								6				1																						6		2		1														13

		K plus S Kali		Germaly		Fertilisers		1								1

		Kumera		Finland		Engineering		1																		1

		Kyushu Electric		Japan		Utility, Public		1																																1

		Lafarge		France		Cement		4								1		2																																										1

		Landfill Gas Canada		Canada		Landfill & Biomass		16								8																												8

		Luxembourg MoE		Luxembourg		Public		1																																				1

		Maersk		Denmark		Oil		2																				1												1

		Maquarie Bank		UK		Bank		1																										1

		Marubeni		Japan		Carbon market		24						1						1						2		5						1						2		9																		3

		Matsushita		Japan		Electronics		2																		2

		MGM Carbon Portfolio		Luxembourg		Carbon market		20																				2														17																		1

		Merrill Lynch		UK		Finance		5																																		3																		2

		Mitsui & Co		Japan		Carbon market		13				1				3				2																				1		2		2																2

		Mitsubishi		Japan		Technology		33						1														1						3						2		19				7

		Mitsubishi UFJ Securities		Japan		Finance		27						4		16												1				1		1								2		2

		Myclimate		Switzerland		VERs		1								1

		N.serve		Germany		Carbon market		8																																						8

		NATIXIS		Uk		Carbon market		7																				6																																1

		Natsource		UK, US		Carbon market		12												1								1												1		5		2		2

		Netherlands Clean Development Facility		Netherlands		World Bank		2																																				2

		NEDO		Japan		Public		3								1										1		1

		Nippon Steel		Japan		Steel		4																				3												1

		Noble Carbon		Ireland		Carbon market		38				9				8		2										12						1						2		2		1		1

		Noble Europe		UK		Carbon market		2																				2

		Nordjysk Elhandel		Denmark		El distribution		2																				1												1

		Nuon Energy		Netherlands		Utility		5								2												1												1		1

		Nynäs Refining Aktiebolag		Sweden		Oil		1								1

		OneCarbon		Netherlands		Carbon market		1																																				1

		ORBEO		France		Carbon market		7																				1																		6

		OSRAM		Germany		Lighting		2																2

		Outotec		Finland		Metals		1																		1

		Pacific Consultants International		Japan		Consultant		1																																																				1

		Palmaille		Germany		Renewables		4								4

		Pangea Green Energy		Italy		Renewables		1																																				1

		PATGREEN Investments		Canada		Carbon market		3																																				3

		PCF		World Bank		Carbon market		2								1																										1

		Perspectives		Switzerland		Carbon market		1						1

		Proact International		Japan		Carbon market		1																		1

		Rabobank		Netherlands		Bank		7				1		1																										1		2																		2

		Renaissance Carbon Investment		UK		Carbon market		1												1

		Ricoh		Japan		Office appliances		2								1																																												1

		Pinchin Environmental		Canada		Environment		1																										1

		Precious Woods Holding		Switzerland		Forest		1								1

		Proactiva Medio Ambiente		Spain		Waste		1																																				1

		Repsol		Spain		Oil		1																																1

		Rhodia Energy		France		Chemistry		2																																						2

		RWE		Germany		Utility		37																				7						1								22		2		3														2

		SenterNovem		Netherlands		Public		3								1																												2

		Shell Trading		UK		Oil		9						1		3																								1		2		2

		Sherritt International		Canada		Mining		1																								1

		Shikoku Electric		Japan		Utility		1																																1

		Showa Shell Sekiyu		Japan		Oil		3								1																												2

		Sindicatum Carbon Capital		UK		Carbon market		14						1						2																1						5		3		2

		Solvay Fluor		Global		Fluorine chemicals		1																																1

		South Pole Carbon Asset Management		Switzerland		Carbon market		4						1		1																										2

		Spanish Carbon Fund		Spain		Public		2																																				1																1

		Scottish and Southern Energy		UK		Utility		2																																																				2

		Stadtwerke Bremen		Germany		Utility		1						1

		Standard Bank		UK		Bank		8																														1				6																		1

		Stark Investments		UK		Investment company		1																																		1

		Statkraft		Norway		Utility, Public		4						2																				1						1

		Statoil		Norway		Oil, Public		1																												1

		STEAG		Germany		Utility		2												2

		Steel Plantech		Japan		Steel sale		1																				1

		Sumitomo		Japan		Bank		9						1		1																								1		6

		Swedish Energy Agency		Sweden		Public		6								4												1																																1

		Tedom		Czech Republic		Engines		1																																				1

		Terra Bio Plus		Canada		Waste		9																																				9

		Tohoku Electric		Japan		Utility		5																																1		4

		Tokyo Electric		Japan		Utility		13				3		1		3																								1		3																		2

		Toray Industries		Japan		Chemistry		1																				1

		Toshiba		Japan		Electronics		1																		1

		Total Gas & Power		France		Oil		2																										1								1

		Toyota		Japan		Cars		4						1						1								1																1

		Trading Emissions		UK		Carbon market		40						5		7				2								14						5						1		1		1																4

		TransAlta		Canada		Utility		3				3

		Union Fenosa		Spain		Utility & gas		5																																1		4

		Velcan Energy		France		Hydro & Biomass		2						1		1

		Veolia Propreté		France		Environment		3																																				3

		Vitol		Switzerland		Oil		7						1						3								1														1																		1

		VROM		Netherlands		Public		1																																1

		WIN-WIN International Investment		UK		Carbon market		4																																		4

		Wienerberger		Austria		Carbon market		2																																		2

		3C		Germany		Carbon market		3																				1				1												1

		Total						1648		0		94		129		243		12		45		0		4		37		161		2		6		35		8		8		80		434		131		51		0		0		4		2		0		4		158
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		The Pipeline was produced by Jørgen Fenhann, UNEP Risø Centre 01-10-07, j.fenhann@risoe.dk, Phone (+45)46775105																		Chart 1a:																								Existing		Projection

																																										Table 9:		projects		End 2012

		Table 1:										Data for the graph to the right																														CER's		Million CERs

		Status of CDM projects		Number								Size in		Number of projects																												2012 CER's expected from projects in validation stage		1051

		At validation		1596								ktCO2/yr		number		in %																										2012 CER's expected from projects requesting registration		132

		Request for registration		51								0 - 5		118		4.6%																										2012 CER's expected from registered projects		1071				We have assumed that the is an average timedelay of 2 years from start comment date under validation until issuance of CERs (se chart 1 on the "timelagchart" sheet)

		Request for review		41								5 - 10		177		6.8%																										Total 2012 CERs expected from projects in the Pipeline		2253				For existing projects we have subtracted 2 times the annual reductions (se cell C52).

		Correction requested		30								10 - 25		501		19.3%																										Total amount of CERs expected annually		392				Assuming a constant increase in new CERs, we have for each month until end 2010 added the average

		Under review		30								25 - 50		551		21.2%																										Number of project that have CERs issued		0				annual CERs created by all incoming projects the last 3 month (see bottom of table 5 on the "Time" sheet)

		Total in the process of registration		152								50 - 100		498		19.2%																										Total amount of CERs issued		83		2125		According to chart 1a in the "Timelagcharts" sheet not more than 85% of the projects in any quarter

		Withdrawn		6								100 - 500		630		24.3%																										Total amount of CERs expected to be issued in these projects		93				will request registration (excl the CERs from registed projects). To get the CERs issued we have also multiplied with														89.3%

		Rejected by EB		36								500 - 1000		71		2.7%																										Total issuance success		89.3%		89.3%		The already issued CERs are off course not reduced.

		Registered, no issuance of CERs		556								1000 - 5000		39		1.5%																										Share Of Proceeds (SOP) for the Adaptation Fund		1.7		42

		Registered. CER issued		0								5000 - 10000		5		0.2%																										Total amount of CERs expected at the end of 2030		7057

		Total registered		556								> 10000		3		0.1%																										Post 2012 CERs available		4804

		Total number of projects (incl. rejected & withdrawn)		2346								Total		2593		100.0%

																																										Table10:																								Table 11:

																																												CDM																								Total		Additions

																																										Type		number				CERs/yr (000)				2012 CERs (000)				CERs Issued (000)										Type		Number		Jul-07		How the project types are defined in the Pipeline

																																										Hydro		612		24%		51617		13%		265729		12%		2701		3%								Afforestation & Reforestation		11		1		According to LULUCF rules

																																										Biomass energy		462		18%		26180		7%		162679		7%		7053		9%								Agriculture		177		0		Projects producing biogas that is flared

																																										Wind		311		12%		24510		6%		137694		6%		2186		3%								Biogas		145		16		Projects producing biogas that is used for energy purposes

		Table 2:																		Chart 1:																						EE own generation		235		9%		40089		10%		214292		10%		6278		8%								Biomass energy		462		18		New plant using biomass or existing ones changing from fossil to biomass, also biofuels

		CDM projects in the pipeline (numbers, CERs & issuance)		All CDM projects in Pipeline								CDM project with CERs issued								Issuance		Number of																				Agriculture		177		7%		6663		2%		44294		2%		1974		2%								Cement		28		0		Projects where lime in the cement is replaced by other materials

		Type		Projects		1000 CERs		2012 kCERs				Projects		Issued kCERs		Issuance success				success		projects																				Landfill gas		177		7%		36183		9%		212569		9%		2296		3%								Coal bed/mine methane		43		2		CH4 is collected from coal mines or coal beds

		Afforestation		2		327		1789												0%-20%		21																				Biogas		145		6%		7459		2%		39782		2%		274		0%								Energy distribution		3		0		Reduction in losses in transmission/distribution of electricity/distric heat

		Agriculture		177		6663		44294				29		1974		48%				20%-40%		21																				EE Industry		119		5%		4342		1%		24512		1%		387		0%								EE Households		7		0		Energy Efficiency improvements in domestic houses and appliances

		Biogas		145		7459		39782				3		274		87%				40%-60%		30																				Fossil fuel switch		80		3%		29281		7%		158301		7%		923		1%								EE Industry		119		20		End-use Energy Efficiency improvements in industry

		Biomass energy		462		26180		162679				74		7053		89%				60%-80%		48																				N2O		44		2%		42714		11%		246088		11%		16051		19%								EE own generation		235		0		Waste heat or waste gas used for electricity production in industry

		Cement		28		3827		29345				4		703		83%				80%-100%		60																				Coal bed/mine methane		43		2%		20496		5%		114703		5%		0		0%								EE Service		4		1		Energy Efficiency improvements in buildings and appliances in public & private sevice

		Coal bed/mine methane		43		20496		114703												100%-120%		43																				Cement		28		1%		3827		1%		29345		1%		703		1%								EE Supply side		27		3		More efficient power plants producing electricity and district heat

		Energy distribution		3		112		967												>120%		24																				EE Supply side		27		1%		3509		1%		18155		1%		30		0%								Fossil fuel switch		80		5		Switch from one fossil fuel to another fossil fuel (including new natural pas power plants)

		EE households		7		186		988												Total number		247																				Fugitive		20		1%		8629		2%		55042		2%		278		0%								Fugitive		20		0		Recovery of CH4 from oil wells, gas pipeline leaks, charcoal production

		EE industry		119		4342		24512				9		387		82%																										HFCs		19		1%		81792		21%		502355		22%		41570		50%								Geothermal		10		0		Geothermal energy

		EE own generation		235		40089		214292				13		6278		106%																										Afforestation & Reforestation		11		0%		1172		0%		7264		0%		0		0%								HFCs		19		1		HFC-23 destruction

		EE service		4		38		216				1		2		63%																										Geothermal		10		0%		1996		1%		11795		1%		102		0%								Hydro		612		67		New hydro power plants

		EE supply side		27		3509		18155				2		30		83%																										Solar		8		0%		183		0%		1111		0%		0		0%								Landfill gas		177		12		Collection of landfill gas, composting, or incinerating of the waste in stead of landfilling

		Fossil fuel switch		80		29281		158301				8		923		83%																										EE Households		7		0%		186		0%		988		0%		0		0%								N2O		44		0		Reduction of N2O from production of nitric acid, adipic acid, caprolactam

		Fugitive		20		8629		55042				1		278		80%																										Transport		6		0%		585		0%		3459		0%		59		0%								PFCs		2		0		Reduction of emissions of PFCs

		Geothermal		10		1996		11795				2		102		20%																										EE Service		4		0%		38		0%		216		0%		0		0%								Solar		8		1		Solar PV, solar water heating, solar cooking

		HFCs		19		81792		502355				11		41570		93%																										Energy distrib.		3		0%		112		0%		967		0%		0		0%								Tidal		1		0		Tidal power

		Hydro		612		51617		265729				41		2701		86%																										PFCs		2		0%		166		0%		944		0%		0		0%								Transport		6		2		More efficient transport

		Landfill gas		177		36183		212569				11		2296		35%																										Tidal		1		0%		315		0%		1104		0%		0		0%								Wind		311		20		Wind power

		N2O		44		42714		246088				4		16051		118%				Note: this chart was developed together with Manfred Stockmayer, CAMCO.																						Total		2551		100%		392047		100%		2253387		100%		82865		100%								Total		2551		169

		Others		0		0		0																																		HFCs, PFCs & N2O reduction		65		3%		124672		32%		749387		33%		57621		70%								HFC & N2O reduction		65		1		HFCs + PFCs + SF6, +N2O

		PFCs		2		166		944																																		Renewables		1549		61%		112260		29%		619895		28%		12316		15%								Renewables		1549		122		Biogas + biomass energy + geothermal + hydro +solar + tidal + wind

		Reforestation		9		845		5475																																		CH4 reduction & Cement & Coal mine/bed		445		17%		75799		19%		455953		20%		5251		6.3%								CH4 reduction & Cement & Coal mine/bed		445		14		Agriculture + cement + coal bed/mine + fugitive + landfill gas +

		Solar		8		183		1111																																		Supply-side EE		265		10%		43711		11%		233414		10%		6308		7.6%								Supply-side EE		265		3		EE supply side+ EE own generation+Energy distribution

		Tidal		1		315		1104																																		Fuel switch		80		3.1%		29281		7.47%		158301		7.0%		923		1.1%								Fuel switch		80		5		Fossil fuel switch

		Transport		6		585		3459				1		59		51%																										Demand-side EE		130		5.1%		4566		1.16%		25715		1.1%		387		0.5%								Demand-side EE		130		21		EE households+EE industry+ EE service

		Wind		311		24510		137694				33		2186		75%																										Afforestation & Reforestation		11		0.4%		1172		0.3%		7264		0.3%		0		0.0%								Afforestation & Reforestation		11		1		Afforestation + reforestation

		Total		2551		392047		2253387				247		82867.157		89.3%																										Transport		6		0.2%		585		0.1%		3459		0.2%		59		0.1%								Transport		6		2		More efficient transport

		Note: Resubmitted methodologies are only counted once.

		Table 3:																																																																		Chart 6:

		Types of CDM projects by status		At validation						Request registration						Registered						Total expected										Issued				With		Re-				Chart 2:								Chart 4:

		Type		Number		kCERs		2012 kCERs		Number		kCERs		2012 kCERs		Number		kCERs		2012 kCERs		Number				kCERs		2012 kCERs				Number		kCERs		drawn		jected

		Afforestation		2		327		1789		0		0		0		0		0		0		2		0.1%		327		1789		0.1%		0		0		0		0

		Agriculture		73		2135		11815		10		165		1000		94		4363		31478		177		6.9%		6663		44294		2.0%		29		1974		0		1

		Biogas		90		5499		28915		10		713		2806		45		1248		8061		145		5.7%		7459		39782		1.8%		3		274		0		0

		Biomass energy		251		14438		79991		37		2185		13360		174		9557		69328		462		18.1%		26180		162679		7.2%		74		7053		5		4

		Cement		13		1755		11732		1		58		328		14		2014		17285		28		1.1%		3827		29345		1.3%		4		703		0		6

		Coal bed/mine methane		36		16041		88466		3		932		4852		4		3523		21385		43		1.7%		20496		114703		5.1%		0		0		0		0

		Energy distribution		2		58		312		0		0		0		1		55		655		3		0.1%		112		967		0.0%		0		0		0		0

		EE households		4		144		735		0		0		0		3		42		253		7		0.3%		186		988		0.0%		0		0		0		0

		EE industry		76		3333		17573		5		106		730		38		903		6209		119		4.7%		4342		24512		1.1%		9		387		1		6

		EE own generation		184		32182		162466		14		1766		9397		37		6142		42429		235		9.2%		40089		214292		9.5%		13		6278		0		1

		EE service		2		24		123		0		0		0		2		15		93		4		0.2%		38		216		0.0%		1		2		0		8

		EE supply side		16		3074		15423		0		0		0		11		436		2732		27		1.1%		3509		18155		0.8%		2		30		0		1

		Fossil fuel switch		55		23297		126903		6		2074		10480		19		3910		20918		80		3.1%		29281		158301		7.0%		8		923		0		3

		Fugitive		14		3623		21401		2		112		662		4		4894		32979		20		0.8%		8629		55042		2.4%		1		278		0		1

		Geothermal		4		488		2326		1		44		235		5		1463		9234		10		0.4%		1996		11795		0.5%		2		102		0		0

		HFCs		3		11923		65190		0		0		0		16		69869		437166		19		0.7%		81792		502355		22.3%		11		41570		0		0

		Hydro		450		41254		203108		17		2027		10514		145		8336		52108		612		24.0%		51617		265729		11.8%		41		2701		0		3

		Landfill gas		100		18097		96367		18		2313		11893		59		15773		104309		177		6.9%		36183		212569		9.4%		11		2296		0		0

		N2O		27		6477		40146		4		11297		56968		13		24940		148974		44		1.7%		42714		246088		10.9%		4		16051		0		0

		Others		0		0		0		0		0		0		0		0		0		0		0.0%		0		0		0.0%		0		0		0		0				Chart 3:								Chart 5:																		Chart 7:

		PFCs		2		166		944		0		0		0		0		0		0		2		0.1%		166		944		0.0%		0		0		0		0

		Reforestation		8		819		5301		0		0		0		1		26		174		9		0.4%		845		5475		0.2%		0		0		0		0

		Solar		4		139		851		0		0		0		4		43		259		8		0.3%		183		1111		0.0%		0		0		0		0

		Tidal		0		0		0		0		0		0		1		315		1104		1		0.0%		315		1104		0.0%		0		0		0		0

		Transport		5		338		1733		0		0		0		1		247		1726		6		0.2%		585		3459		0.2%		1		59		0		0

		Wind		175		13148		67261		24		1628		8755		112		9734		61678		311		12.2%		24510		137694		6.1%		33		2186		0		2

		Total		1596		198779		1050868		152		25420		131982		803		167848		1070538		2551		100%		392047		2253387		100%		247		82867		6		36

		Table 4:

		Host region/country for CDM projects by status		At validation						Request registration						Registered						Total										Issued				With		Re-

				Number		kCERs		2012 kCERs		Number		kCERs		2012 kCERs		Number		kCERs		2012 kCERs		Number				kCERs		2012 kCERs				Number		kCERs		drawn		jected

		Latin America		267		19984		106196		44		3220		18629		290		33625		227357		601		24%		56829		352181		15.6%		109		17575		2		20

		Argentina		9		591		3252		0		0		0		10		3786		25794		19		0.7%		4377		29046		1.3%		3		326		0		1

		Bolivia		4		444		2162		0		0		0		2		224		2042		6		0.2%		668		4204		0.2%		0		0		0		1

		Brazil		106		6553		35997		21		1111		6244		108		16415		113252		235		9.2%		24079		155494		6.9%		63		12258		1		14

		Chile		20		2441		12563		2		846		4547		20		3088		21172		42		1.6%		6374		38282		1.7%		7		2043		0		1

		Colombia		14		2383		13101		1		340		1868		6		414		3033		21		0.8%		3137		18002		0.8%		3		153		0		0

		Costa Rica		3		118		641		0		0		0		4		213		1877		7		0.3%		331		2518		0.1%		0		0		0		0

		Cuba		0		0		0		0		0		0		1		342		1968		1		0.0%		342		1968		0.1%		0		0		0		0

		Dominican Republic		2		342		1407		0		0		0		1		124		299		3		0.1%		466		1706		0.08%		0		0		0		0														Chart 8:

		Ecuador		8		438		1868		1		3		17		9		419		2914		18		0.7%		859		4798		0.2%		4		155		0		0

		El Salvador		1		7		35		2		90		647		3		386		3276		6		0.2%		482		3958		0.2%		1		98		0		0

		Guatemala		7		759		3097		2		180		1317		5		277		2410		14		0.5%		1216		6823		0.3%		2		198		0		0																														Chart 9:

		Guyana		1		45		572		0		0		0		0		0		0		1		0.0%		45		572		0.03%		0		0		0		0

		Honduras		5		181		1009		4		129		1097		12		224		1682		21		0.8%		533		3787		0.2%		5		50		0		0				Table 13:						Accumul.

		Jamaica		0		0		0		0		0		0		1		53		456		1		0.0%		53		456		0.0%		1		81		0		0				Top countries by issued CERs		MCERs		Share		Share

		Mexico		72		3639		18861		10		454		2539		92		6274		38681		174		6.8%		10367		60081		2.7%		16		1911		0		2				India		28.8		34.7%		34.7%

		Nicaragua		0		0		0		0		0		0		3		457		3497		3		0.1%		457		3497		0.2%		2		240		0		0				China		19.9		24.0%		58.7%

		Panama		2		348		3060		0		0		0		5		119		803		7		0.3%		467		3863		0.2%		0		0		0		1				South Korea		15.1		18.2%		77.0%

		Paraguay		1		50		50		0		0		0		0		0		0		1		0.0%		50		50		0.0%		0		0		0		0				Brazil		12.3		14.8%		91.8%

		Peru		10		1495		7638		1		69		353		7		800		4104		18		0.7%		2364		12095		0.5%		2		64		1		0				Chile		2.0		2.5%		94.2%

		Uruguay		2		151		883		0		0		0		1		10		98		3		0.1%		161		981		0.0%		0		0		0		0				Mexico		1.9		2.3%		96.5%

		Asia & Pacific		1280		169395		893869		104		21540		110095		476		124439		784367		1860		72.9%		315374		1788331		79.4%		136		64422		4		15				Malaysia		0.4		0.5%		97.1%

		Bangladesh		1		6		53		0		0		0		2		170		1116		3		0.1%		176		1170		0.1%		0		0		0		0				Egypt		0.8		1.0%		98.1%

		Bhutan		0		0		0		0		0		0		1		1		4		1		0.0%		1		4		0.0%		1		0		0		0

		Cambodia		2		73		375		0		0		0		1		52		293		3		0.1%		125		667		0.0%		0		0		0		0

		China		672		125111		650795		30		17459		89076		118		75421		447731		820		32.1%		217991		1187602		52.7%		18		19907		0		0

		Fiji		0		0		0		0		0		0		1		25		164		1		0.0%		25		164		0.0%		0		0		0		0

		India		422		24762		141458		53		2729		13461		282		27803		198478		757		29.7%		55294		353397		15.7%		106		28761		2		14

		Indonesia		38		3645		18385		2		302		1576		9		1681		10738		49		1.9%		5627		30699		1.4%		0		0		0		0

		Lao PDR		0		0		0		0		0		0		1		3		19		1		0.0%		3		19		0.0%		0		0		0		0

		Malaysia		39		7762		40108		11		695		3521		16		1865		11394		66		2.6%		10322		55024		2.4%		4		428		2		1

		Mongolia		1		181		724		0		0		0		3		72		393		4		0.2%		253		1117		0.0%		0		0		0		0

		Nepal		1		33		192		0		0		0		2		94		697		3		0.1%		127		889		0.0%		0		0		0		0

		Pakistan		2		1677		7802		0		0		0		1		1050		6300		3		0.1%		2727		14102		0.6%		0		0		0		0

		Papua New Guinea		0		0		0		0		0		0		1		279		1836		1		0.0%		279		1836		0.1%		1		52		0		0

		Philippines		33		1784		10091		0		0		0		14		360		1925		47		1.8%		2143		12016		0.5%		1		28		0		0

		South Korea		18		1545		8245		3		55		288		15		14324		92861		36		1.4%		15925		101394		4.5%		3		15116		0		0

		Sri Lanka		10		311		1736		3		105		574		4		116		924		17		0.7%		532		3234		0.1%		2		129		0		0

		Thailand		32		2089		11942		2		196		1598		3		443		2561		37		1.5%		2728		16101		0.7%		0		0		0		0

		Vietnam		9		416		1963		0		0		0		2		681		6933		11		0.4%		1098		8896		0.4%		0		0		0		0

		Europe and Central Asia		15		1270		7226		0		0		0		8		371		1976		23		0.9%		1641		9202		0.4%		0		0		0		0

		Armenia		5		166		846		0		0		0		2		178		1058		7		0.3%		345		1904		0.1%		0		0		0		0

		Cyprus		1		22		114		0		0		0		2		73		355		3		0.1%		95		469		0.0%		0		0		0		0

		Georgia		1		234		1171		0		0		0		1		73		286		2		0.1%		307		1457		0.1%		0		0		0		0

		Kyrgyzstan		1		73		513		0		0		0		0		0		0		1		0.0%		73		513		0.0%		0		0		0		0

		Macedonia		1		202		1062		0		0		0		0		0		0		1		0.0%		202		1062		0.0%		0		0		0		0

		Malta		1		20		100		0		0		0		0		0		0		1		0.0%		20		100		0.0%		0		0		0		0

		Moldova		3		442		2874		0		0		0		3		47		278		6		0.2%		490		3152		0.1%		0		0		0		0

		Tajikistan		1		51		305		0		0		0		0		0		0		1		0.0%		51		305		0.0%		0		0		0		0

		Uzbekistan		1		58		239		0		0		0		0		0		0		1		0.0%		58		239		0.0%		0		0		0		0

		Sub-Sahara Africa		18		6643		36050		2		172		1008		13		3823		24336		33		1.3%		10638		61393		2.7%		0		0		0		1

		Equatorial Guinea		0		0		0		0		0		0		0		0		0		0		0.0%		0		0		0.0%		0		0		0		1

		Ivory Coast		1		944		5661		0		0		0		0		0		0		1		0.0%		944		5661		0.3%		0		0		0		0

		Kenya		3		478		2145		0		0		0		0		0		0		3		0.1%		478		2145		0.1%		0		0		0		0

		Mauritius		1		298		1764		0		0		0		0		0		0		1		0.0%		298		1764		0.1%		0		0		0		0

		Nigeria		1		2532		14505		0		0		0		1		1497		10521		2		0.1%		4029		25026		1.1%		0		0		0		0

		Senegal		1		131		784		0		0		0		0		0		0		1		0.0%		131		784		0.0%		0		0		0		0

		South Africa		9		1938		9464		2		172		1008		10		2088		12413		21		0.8%		4198		22885		1.0%		0		0		0		0

		Tanzania		1		318		1696		0		0		0		1		202		1112		2		0.1%		520		2808		0.1%		0		0		0		0

		Uganda		1		6		30		0		0		0		1		36		290		2		0.1%		42		319		0.0%		0		0		0		0

		North Africa & Middle-East		16		1487		7527		2		488		2250		16		5590		32502		34		1.3%		7564		42280		1.9%		2		870		0		0

		Egypt		3		311		1330		1		455		2061		3		1685		10360		7		0.3%		2452		13751		0.6%		1		843		0		0

		Israel		12		1087		5605		0		0		0		7		494		2897		19		0.7%		1580		8503		0.4%		0		0		0		0

		Morocco		1		89		592		1		32		189		3		223		1371		5		0.2%		345		2153		0.1%		1		26		0		0

		Qatar		0		0		0		0		0		0		1		2500		13748		1		0.0%		2500		13748		0.6%		0		0		0		0

		Tunisia		0		0		0		0		0		0		2		688		4125		2		0.1%		688		4125		0.2%		0		0		0		0

		Less developed World		1596		198779		1050868		152		25420		131982		803		167848		1070538		2551		100%		392047		2253387		100%		247		82867		6		36

		Total for small-scale CDM projects:														384		10840				1109		100%		31011				LDC share:

		Table 5:

		Summary data from the table above:														2012 CER

		Total in the CDM Pipeline		Number				kCERs		2012 kCERs				Population		per cap.

		Latin America		601		23.6%		56829		352181		15.6%		559		0.63

		Asia & Pacific		1860		72.9%		315374		1788331		79.4%		3529		0.51

		Europe and Central Asia		23		0.9%		1641		9202		0.4%		149		0.06

		Sub-Sahara Africa		33		1.3%		10638		61393		2.7%		752		0.08

		North Africa & Middle-East		34		1.3%		7564		42280		1.9%		278		0.15

		Less developed World		2551		100%		392047		2253387		100%		5266		0.43

		Table 6:

		Operational Entity		Short		Validated projects				Verified projects

				name		CDM				CDM

						Number		%		Number		%

		Det Norske Veritas Certification		DNV		1167		45.0%		92		37.4%

		TÜV Industrie Service GmbH - TÜV Süd Gruppe		TÜV-SÜD		643		24.8%		38		15.4%

		Société Générale de Surveillance		SGS		318		12.3%		67		27.2%

		Bureau Veritas Certification		BV Cert		144		5.6%		31		12.6%

		TÜV-Nord Cert GmbH (RWTÜV)		TÜV-Nord		115		4.4%		8		3.3%

		TÜV Industrie Service GmbH - TÜV Rheinland		TÜV-Rhein		88		3.4%		1		0.4%

		Spanish Association for Standardisation and Certification		AENOR		29		1.1%		6		2.4%

		Japan Quality Assurance		JQA		25		1.0%				0.0%

		Japan Consulting Institute		JCI		23		0.9%				0.0%

		Korea Energy Management Corporation		KEMCO		14		0.5%				0.0%

		Lloyd's Register Quality Assurance Ltd.		LRQA		11		0.4%				0.0%

		KPMG Certification B.V.		KPMG		6		0.2%				0.0%

		Korean Foundation for Quality		KFQ		4		0.2%				0.0%

		Japan Audit and Certification Organisation for Env. And Quality		JACO		2		0.1%		2		0.8%

		PricewaterhouseCoopers (PwC)- South Africa		PwC		2		0.1%				0.0%

		Tohmatsu Evaluation and Certiification Organization		TECO		1		0.0%				0.0%

		British Standard Institution (BSI)		BSI		1		0.0%				0.0%

		AZSA & Co		AZSA				0.0%				0.0%

		Colombian Institute for Technical Standards and Certification		ICONTEC				0.0%		1		0.4%

		GFA Consulting Group		GFA				0.0%				0.0%

		Name not avalibale		n.a.				0.0%				0.0%

		Total				2593		100.0%		246		100.0%

		Table 7:

		Crediting period for CDM projects		number (%)

		7 years		85%

		10 years		15%

		Table 8:

		Buyers		Number of				Chart 10:

				CDM projects

		Austria		33

		Belgium														Graph table		Projects

		Canada		49												Unilateral		1105

		Czech Republic		1												United K.		656

		Denmark		31												Japan		212

		Finland		13												Netherlands		186

		France		27												Sweden		96

		Germany		75												Italy		88

		Greece														Switzerland		84

		Iceland														Germany		75

		Ireland		2												Spain		60

		Italy		88												Canada		49

		Japan		212												Austria		33

		Latvia														Denmark		31

		Luxembourg		6												France		27

		Netherlands		186												Finland		13

		New Zealand		1												Luxembourg		6

		Norway		2												Ireland		2

		Portugal														Norway		2

		Spain		60

		Sweden		96

		Switzerland		84

		United K.		656

		CDCF		5

		WBCF

		NEFCO

		CCAC16		1		(Carbon Compliance Acquisition Corporation 16, Cayman Islands)

		n.a.		1105

		Total		2733

		Note: In some project more than one investor country participate.
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The issuance success is the CERs issued devided by the CERs expected for the same period of time.

The issuance success
 is the CERs issued devided by the CERs expected for the same period of time.

If a project is verified several times, it counts as only one here.

This is the number of CDM projects that have got CERs issued.

Global emission in 2000 = 96 MtCO2

Global emission in 2000: 154 MtCO2
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90.5144046963

37.1855390729

185.1714251767

415.9701524188

204.9726795973

127.6517230553

90.6879196963

38.920659528

202.4561323921

451.8273435188

223.6306888906

128.5229932832

90.7062992363

41.2308074368

211.212564154

498.0129181468

232.2094579166

130.8164985432

90.9982992363
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272.2849704328
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300.8025670575
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155.4940290392
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395.4194312463

1 kCER = 1000 CER

1 kCER = 1000 CER

This category contains both project that were withdrawn before and after they had requested registration.
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								Accreditation (normal font: only validation, Bold: both validation and verification, Underlined: only verification)

		Table 1:								Designated Operational Entities for CDM (in yellow)								Accredited Independent Entities for JI (in yellow)										Table 2: Scopes versus Types

		No.		Short name		Name		Country		Status		Scopes		Ind. letters		Applied also for		Status		Scopes		Ind. letters		Applied also for				No.		Scope		UNEP Risoe CDM/JI Pipeline Types

		1		JQA		Japan Quality Assurance		Japan		Designated		1,2,3,4,5,6,7,10,11,12,13		14-15		8-9								1-15				1		Energy industries (renewable - / non-renewable sources)		EE supply. EE industry. Wind. Hydro. Biomass energy. Geothermal. Wind. Solar. Tidal.

		2		JACO		Japan Audit and Certification Organisation for Env. And Quality		Japan		Designated		1,2,3		4-13										1-15				2		Energy distribution		Energy distribution.

		3		DNV		Det Norske Veritas Certification Ltd		UK		Designated		1-13,15				14								1-15				3		Energy demand		EE households. EE service. EE industry.

		4		CHUO		ChuoAoyama PwC Sustainability Research Institute Corporation		Japan		Indicative letter				1-13														4		Manufacturing industries		EE industry. EE supply. Cement. Fossil fuel switch. Biomass energy.

		5		TÜV-SÜD		TÜV Industrie Service GmbH - TÜV Süd Gruppe		Germany		Designated		1-15												1-15				5		Chemical industry		N2O. Biomass (AM27).

		6		TECO		Tohmatsu Evaluation and Certiification Organization		Japan		Designated		1,2,3		4,6,9,13										1-10, 12-13, 15				6		Construction

		7		JCI		Japan Consulting Institute		Japan		Designated		1,2,13		4-5,9,10										1-5,8-11,13				7		Transport		Transport. Biofuel.

		8		AZSA		AZSA & Co		Japan		Indicative letter				1,2,3,10														8		Mining/Mineral production		Coal bed/mine methane.

		9		BV Cert		Bureau Veritas Certification		UK		Designated		1,2,3, 4-7,10-12		8-9, 13-14										1-15				9		Metal production		PFCs

		10		SGS		Société Générale de Surveillance UK		UK		Designated		1-13,15		8-9,14										1-15				10		Fugitive emissions from fuels (solid, oil and gas)		Fugitive. Coal bed/mine methane. Leaks from gas pipelines.

		11		KEMCO		Korea Energy Management Corporation		S. Korea		Designated		1		4.5														11		Fugitive emissions from production and consumption of halocarbons and sulphur hexafluoride		HFCs, SF6

		12				PricewaterhouseCoopers Certification B.V.		Netherlands		Withdrawn																		12		Solvents use

		13		TÜV-Rhein		TÜV Industrie Service GmbH - TÜV Rheinland Group		Germany		Designated		1,2,3,13		4-12										1-15				13		Waste handling and disposal		Landfill, Biogas, Agriculture

		14		KPMG		KPMG Certification B.V.		Netherlands		Designated		1,2,3,13		4-12										1-4,13				14		Afforestation and reforestation		Afforestation. Reforestation.

		15		URS		URS Verification Ltd.		UK		Withdrawn																		15		Agriculture		Agriculture

		16		ERM		ERM Certification and Verification Service Ltd.		UK								1-5,7-11,13

		17		Clouston		Clouston Environmental Sdn. Bhd.		Malaysia								1-13														The difference between my two type  biogass and agriculture is that for Agriculture the CH¤ is only flared, where biogas is used for energy purpose and therefore

		18		BSI		British Standard Institution		UK		Designated		1,2,3		4-13																can be grouped with other renewables.

		19		Nexant		Nexant inc.		US		Withdrawn

		20		CRA		Conestoga Rovers & Associates Ltd.		US		Indicative letter		1,4,5,10,12,13

		21		AENOR		Spanish Association for Standardisation and Certification		Spain		Designated		1,2,3		4-15										1-15

		22		TÜV-Nord		TÜV-Nord Cert GmbH (RWTÜV)		Germany		Designated		1,2,3,4,5,6,7,10,11,12,13		8-9,14-15										1-15

		23		LRQA		Lloyd's Register Quality Assurance Ltd.		UK		Designated		1-7,10-13,15		8-9,14										1-13

		24		ICONTEC		Colombian Institute for Technical Standards and Certification		Colombia		Indicative letter		1,2,3		1-5,8,13-15

		25		KFQ		Korean Foundation for Quality		S. Korea		Designated		1,2,3		4-6,8-13

		26		TECPAR		Technology Institute of Parana		Brazil								1-13

		27		SQS-Sw		SQS, Swiss Association for Quality and Management Systems		Switzerland								4,14								1-15

		28		Nihon		Shin Nihon Environmental and Quality Management Research Institute Co.		Japan						1-3		4-15

		29		PwC		PricewaterhouseCoopers (PwC)- South Africa		South Africa		Designated		1,2,3		4-15

		30		NKKKQA		Nippon Kaiji Kentei Quality Assurance Limited		Japan						1-10,12-13,15

		31		CTC		LGAI Technological Center,S.A. (Applus+ CTC)		Spain						1-15

		32		PJR		Perry Johnson Registrars Clean Development Mechanism, Inc		US						1-3,7,9,12-13,15		4-6,10-11,14

		33		ECA CERT		ECA CERT, Certification, S.A.		Spain		Indicative letter		1,2,3

		34		CEC		China Environmental United Certification Center Co., Ltd		China				1,2,3,8,10

		35		Tsinghua		Tsinghua Coway International Techtrans Co., Ltd.		China				1,2,3,5,6,7,10,11,13,15

		36		AWMS		Advanced Waste Management Systems Inc.		Romania								1-15

		37		RINA		RINA S.p.A		Italy								1-8,10-11,13-15

		38		Sirim		Sirum Qas International Sdn.Bhd.		Malaysia								1-4,13

		39		KSA		Korean Standards		S. Korea								1-5,13

		40		EMC		Environmental Management Corp.		S. Korea								1-8,13-15

		41		JMACC		GHG Certification Center, Japan Management Association (JMA)		Japan								1-3,4,6,8-9,14

		42		GLC		Germanischer Lloyd Certification		Germany								1-3,10

						Indicative lettter: After the Desk Review and the On-site assessment is completed successful, the CDM Assessment Panel recommend

						that the EB accredit the Applicant Entity (AE) once the CDM-AP has witnessed a CDM validation done by the AE. If this witnessing

						activity is successfull, the EB can consider to register the validated CDM project.
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																																																												Table 3:

		Table 1:																																																										MW installed in all				2551				CDM projects

		Region/Country for CDM projects (No. of projects)		Afforestation		Agriculture		Biogas		Biomass energy		Cement		Coal bed/mine methane		Energy distribution		EE households		EE industry		EE own generation		EE service		EE supply side		Fossil fuel switch		Fugitive		Geothermal		HFCs		Hydro		Landfill gas		N2O		Others		PFCs		Reforestation		Solar		Tidal		Transport		Wind		Total				Biogas		Biomass energy		Coal bed/mine methane		EE own genera-tion		Geothermal		Hydro		Landfill gas		Solar		Tidal		Wind		Total				Table 4:										Table 5:

		Latin America		1		157		51		120		3		1		2		1		5		2		0		7		17		4		4		2		120		68		6		0		2		1		0		0		3		24		601				35		2399		7		0		144		3995		151		0		0		1832		8564				Wind CDM projects										Hydro CDM projects

		Argentina		0		0		1		5		0		0		0		0		0		0		0		2		0		0		0		1		1		7		0		0		1		0		0		0		0		1		19						13								136								11		160				Country		Projects		MW						Country		Projects		MW

		Bolivia		0		0		1		0		0		0		0		0		0		0		0		1		0		0		0		0		3		1		0		0		0		0		0		0		0		0		6														118										118				India		136		3044						China		372		11736

		Brazil		0		40		3		80		1		0		2		1		2		2		0		1		12		2		0		0		50		28		3		0		1		0		0		0		0		7		235				1		1613								1792		93						436		3934				China		134		6662						India		74		1065

		Chile		1		7		2		7		0		0		0		0		0		0		0		1		1		1		0		0		8		12		1		0		0		0		0		0		0		1		42						176								341		18						19		553				Brazil		7		436						Brazil		50		1792

		Colombia		0		0		1		2		0		0		0		0		1		0		0		0		1		0		0		0		5		4		2		0		0		1		0		0		3		1		21				1		2								135								20		156				Mexico		8		1132						Guatamala		9		297

		Costa Rica		0		0		0		3		0		0		0		0		0		0		0		0		0		0		0		0		2		1		0		0		0		0		0		0		0		1		7														57		4						20		80				South Korea		8		191						Peru		11		411

		Cuba		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1																								0				Dominican Republic		3		173						Vietnam		7		253

		Dominican Republic		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		3																						173		173				Philippines		2		73						Chile		8		341

		Ecuador		0		3		1		3		0		0		0		0		0		0		0		0		0		0		0		0		9		1		0		0		0		0		0		0		0		1		18						59								135								2		195				Morocco		2		70						Mexico		4		67

		El Salvador		0		0		0		2		0		0		0		0		0		0		0		0		0		0		2		0		1		1		0		0		0		0		0		0		0		0		6						79						53		2		3								137				Cyprus		2		47						Bolivia		3		118

		Guatemala		0		0		1		3		0		0		0		0		0		0		0		0		0		0		1		0		9		0		0		0		0		0		0		0		0		0		14				3		146						25		297										471				Egypt		1		120						Others		520		14513

		Guyana		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1						10																		10				Jamaica		1		21						Total		612		17792

		Honduras		0		0		3		8		0		0		0		0		0		0		0		1		0		0		0		0		9		0		0		0		0		0		0		0		0		0		21				11		143								57										211				Costa Rica		1		20

		Jamaica		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1																						21		21				Colombia		1		20

		Mexico		0		107		36		3		2		1		0		0		2		0		0		0		0		1		0		1		4		9		0		0		0		0		0		0		0		8		174				2		71		7						67		28						1132		1306				Israel		1		12

		Nicaragua		0		0		1		1		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		3						55						66												121				Argentina		1		11

		Panama		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		7		0		0		0		0		0		0		0		0		0		7														249										249				Ecuador		1		2

		Paraguay		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		1														200										200				Total		309		12032

		Peru		0		0		1		0		0		0		0		0		0		0		0		0		3		0		0		0		11		3		0		0		0		0		0		0		0		0		18				18										411		6								434														Table 7: Sub-types: Resources, technologies, industry sectors (not all types are subdivided in sub-types)

		Uruguay		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		3						33																		33																Number of projects										MW

		Asia & Pacific		0		18		89		336		24		40		1		3		112		230		3		20		56		13		5		17		481		85		29		0		0		6		7		1		3		281		1860				164		3922		628		0		245		13412		232		8		254		10020		28885												Type		Sub-types used in CDM projects		At		Request		Registered		Total				Total

		Bangladesh		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		1		0		0		0		3																3		2						5																validation		registration

		Bhutan		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		1														0										0				Table 6:										Bagasse power		73		21		58		152				3894

		Cambodia		0		0		2		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3				3		2																		5				Biomass CDM projects		No. of projects						Biomass		Palm oil solid waste		20		4		10		34				236

		China		0		0		6		24		0		40		0		0		11		149		0		2		22		0		0		11		372		26		21		0		0		2		0		0		0		134		820				11		666		628						11736		114						6662		19817				Country		Solid		Biogas				Energy		Agricultural residues: other kinds		61		7		47		115				1209

		Fiji		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		1														10										10				India		253		27				total:		Agricultural residues: rice husk		53		3		35		91				572

		India		0		1		26		253		21		0		1		2		90		77		3		15		29		10		0		5		74		5		0		0		0		3		3		0		3		136		757				66		2733								1065		13						3044		6920				Brazil		80		43				461		Agricultural residues: mustard crop		2		0		4		6				46

		Indonesia		0		1		4		14		1		0		0		1		1		1		0		1		2		2		2		0		4		12		2		0		0		0		1		0		0		0		49				0		88						130		212		10								439				Malaysia		22		10						Agricultural residues: poultry litter		1		0		1		2				7

		Lao PDR		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1																												China		24		6						Black liquor		2		1		4		7				115

		Malaysia		0		0		10		22		1		0		0		0		3		1		0		0		0		0		0		0		1		28		0		0		0		0		0		0		0		0		66				7		180								9		14								210				Indonesia		14		5						Irrigation		1		0		0		1				0

		Mongolia		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		2		0		0		0		0		0		0		0		0		1		4														23								50		73				Thailand		8		23						Forest residues: sawmill waste		8		0		8		16				171

		Nepal		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		3				30										15										45				Philippines		6		30						Forest residues: other		14		1		5		20				162

		Pakistan		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		3				25										84										109				Chile		7		9						Forest biomass		5		0		1		6				7

		Papua New Guinea		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		1												55												55				Honduras		8		3						Industrial waste		1		0		0		1				32

		Philippines		0		16		14		6		0		0		0		0		0		1		0		0		0		0		2		0		1		4		0		0		0		1		0		0		0		2		47				1		53						60		1		17						73		204				Sri Lanka		5		0						Gasification of biomass		7		0		0		7				16

		South Korea		0		0		0		2		0		0		0		0		1		1		0		1		3		0		0		1		6		6		4		0		0		0		2		1		0		8		36						2								21		61		6		254		191		536				Argentina		5		1						Biodiesel		3		0		0		3				0

		Sri Lanka		0		0		0		5		1		0		0		0		0		0		0		0		0		0		0		0		11		0		0		0		0		0		0		0		0		0		17						36								93										129				Mexico		3		143						Ethanol		0		0		0		0				0

		Thailand		0		0		23		8		0		0		0		0		3		0		0		0		0		0		0		0		0		2		1		0		0		0		0		0		0		0		37				21		164										1								186				Ecuador		3		4				Landfill		Landfill flaring		24		10		31		65				3

		Vietnam		0		0		1		1		0		0		0		0		2		0		0		0		0		1		0		0		6		0		0		0		0		0		0		0		0		0		11				1										144										144				Guatamala		3		1				total:		Landfill power		37		4		26		67				398

		Europe and Central Asia		0		1		1		0		1		0		0		2		0		0		1		0		0		0		0		0		7		7		0		0		0		1		0		0		0		2		23				1		0		0		0		0		253		5		0		0		47		305				Costa Rica		3		0						Combustion of MSW		3		0		0		3				20

		Armenia		0		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		4		1		0		0		0		0		0		0		0		0		7														31		2								33				Israel		2		3						Gasification of MSW		1		0		1		2				6

		Cyprus		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		3				1																		47		47				South Africa		2		2				180		Composting		37		4		2		43				7.35

		Georgia		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		0		0		0		0		0		0		2														160										160				El Salvador		2		0				Biogas:		Biogas flaring		85		10		94		189				0

		Kyrgyzstan		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		1																								0				South Korea		2		0				320		Biogas power		76		10		45		131				207

		Macedonia		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		1														48										48				Uruguay		2		0				Hydro		Run of river		287		13		113		413				9380

		Malta		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		1																								0				Nicaragua		1		1				total:		Existing dam		21		1		26		48				1996

		Moldova		0		0		0		0		0		0		0		2		0		0		1		0		0		0		0		0		0		2		0		0		0		1		0		0		0		0		6																3								3				Colombia		2		1				612		New dam		142		3		6		151				6416

		Tajikistan		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		1														14										14				Cambodia		1		2				N2O		Adipic acid		0		1		3		4				0

		Uzbekistan		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		1																												Guyana		1		0				total:		Nitric acid		26		3		10		39				0

		Sub-Sahara Africa		1		0		2		4		0		2		0		1		1		1		0		0		2		2		1		0		3		8		4		0		0		1		0		0		0		0		33				5		135		0		0		35		68		38		0		0		0		281				Mauritius		1		0				44		Caprolactam		1		0		0		1				0

		Equatorial Guinea																																																						0																								0				Kenya		1		0				Solar		Solar PV		3		0		2		5				15.46

		Ivory Coast		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		1																30								30				Nepal		0		2				total:		Solar water heating		1		0		0		1				0

		Kenya		0		0		0		1		0		0		0		0		0		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		3						35						35		60										130				Vietnam		0		2				8		Solar cooking		0		0		2		2				0

		Mauritius		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1						87																		87				Pakistan		0		1						Iron & steel		5		0		2		7				0				Chart 1:

		Nigeria		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		2																								0				Bolivia		0		1				EE		Cement		15		2		5		22				147

		Senegal		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		1																								0				Peru		0		1				industry		Petrochemicals		12		1		9		22				39

		South Africa		0		0		2		2		0		2		0		1		1		1		0		0		2		0		0		0		1		5		4		0		0		0		0		0		0		0		21				5		13								4		8								30				Armenia		0		1				total:		Chemicals		17		1		9		27				29

		Tanzania		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		2																								0				Total		461		322				119		Paper		8		0		5		13				16

		Uganda		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		1		0		0		0		0		2														4										4														Coke oven		1		0		0		1				0

		North Africa & Middle-East		0		1		2		2		0		0		0		0		1		2		0		0		5		1		0		0		1		9		5		0		0		0		1		0		0		4		34				4		18		0		0		0		64		2		8		0		202		297														Electronics		2		0		2		4				5

		Egypt		0		0		0		0		0		0		0		0		0		1		0		0		2		0		0		0		1		1		1		0		0		0		0		0		0		1		7														64								120		184														Food		5		0		1		6				1

		Israel		0		1		2		2		0		0		0		0		1		0		0		0		3		0		0		0		0		5		4		0		0		0		0		0		0		1		19				4		18										2						12		35														Building materials		2		0		2		4				0

		Morocco		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		1		0		0		0		0		1		0		0		2		5																		8				70		78														Non-ferrous metals		1		1		0		2				0

		Qatar		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		1																								0														Glass		1		0		1		2				0

		Tunisia		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		2																								0														Machinery		4		0		0		4				0

		World		2		177		145		462		28		43		3		7		119		235		4		27		80		20		10		19		612		177		44		0		2		9		8		1		6		311		2551				208		6473		635		0		424		17792		428		15		254		12101		38332														Mining		0		0		1		1				0

																																																																																														Textiles		3		0		1		4				22

																																																																																														Construction		0		0		0		0				0

		Table 2:																																																																																												Metal products		0		0		0		0				0

		Region/Country for CDM projects (Total 2012 kCERs)		Afforestation		Agriculture		Biogas		Biomass energy		Cement		Coal bed/mine methane		Energy distribution		EE households		EE industry		EE own generation		EE service		EE supply side		Fossil fuel switch		Fugitive		Geothermal		HFCs		Hydro		Landfill gas		N2O		Others		PFCs		Reforestation		Solar		Tidal		Transport		Wind		Total																																						Wood		0		0		0		0				0

		Latin America		93		42244		9981		39938		2317		3185		734		7		2723		643		0		6501		5120		2448		3806		22371		48845		96959		44021		0		944		1515		0		0		3166		14622		352181

		Argentina		0		0		126		293		0		0		0		0		0		0		0		1006		0		0		0		8361		1332		17084		0		0		542		0		0		0		0		302		29046

		Bolivia		0		0		171		0		0		0		0		0		0		0		0		1716		0		0		0		0		1621		696		0		0		0		0		0		0		0		0		4204

		Brazil		0		13146		1006		26689		104		0		734		7		539		643		0		1420		1923		1945		0		0		18672		48934		37008		0		401		0		0		0		0		2321		155494																																						Table 7a: Summary of table 7 above

		Chile		93		9519		162		3987		0		0		0		0		0		0		0		18		114		151		0		0		5091		14632		4386		0		0		0		0		0		0		130		38282																																						Number of projects												MW

		Colombia		0		0		3919		707		0		0		0		0		643		0		0		0		292		0		0		0		1390		3583		2627		0		0		1515		0		0		3166		161		18002																																								At		Request		Registered		Total				Total

		Costa Rica		0		0		0		641		0		0		0		0		0		0		0		0		0		0		0		0		302		1449		0		0		0		0		0		0		0		126		2518																																								validation		registration

		Cuba		0		0		0		0		0		0		0		0		0		0		0		1968		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1968																																						Bagasse power		73		21		58		152				3894

		Dominican Republic		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1706		1706																																						Palm oil solid waste		20		4		10		34				236

		Ecuador		0		239		217		750		0		0		0		0		0		0		0		0		0		0		0		0		3090		485		0		0		0		0		0		0		0		17		4798																																						Agricultural residues		117		10		87		214				1834

		El Salvador		0		0		0		1295		0		0		0		0		0		0		0		0		0		0		1398		0		35		1231		0		0		0		0		0		0		0		0		3958																																						Forest biomass		27		1		14		42				341

		Guatemala		0		0		139		1471		0		0		0		0		0		0		0		0		0		0		443		0		4770		0		0		0		0		0		0		0		0		0		6823																																						Biodiesel		3		0		0		3

		Guyana		0		0		0		572		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		572																																						Ethanol		0		0		0		0

		Honduras		0		0		368		1736		0		0		0		0		0		0		0		373		0		0		0		0		1311		0		0		0		0		0		0		0		0		0		3787

		Jamaica		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		456		456

		Mexico		0		19340		2580		1060		2213		3185		0		0		1542		0		0		0		0		352		0		14010		1068		5328		0		0		0		0		0		0		0		9404		60081

		Nicaragua		0		0		1140		392		0		0		0		0		0		0		0		0		0		0		1965		0		0		0		0		0		0		0		0		0		0		0		3497

		Panama		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3863		0		0		0		0		0		0		0		0		0		3863

		Paraguay		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		50		0		0		0		0		0		0		0		0		0		50

		Peru		0		0		154		0		0		0		0		0		0		0		0		0		2791		0		0		0		6249		2901		0		0		0		0		0		0		0		0		12095

		Uruguay		0		0		0		343		0		0		0		0		0		0		0		0		0		0		0		0		0		638		0		0		0		0		0		0		0		0		981

		Asia & Pacific		0		1617		29187		118571		26434		109372		234		727		21359		210186		144		11654		148394		13820		7306		479984		211875		90706		181983		0		0		2438		883		1104		293		120060		1788331

		Bangladesh		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1116		0		0		0		0		53		0		0		0		1170

		Bhutan		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4		0		0		0		0		0		0		0		0		0		4

		Cambodia		0		0		375		293		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		667

		China		0		0		2351		22043		0		109372		0		0		5130		149991		0		4329		106626		0		0		387528		186334		27954		106508		0		0		177		0		0		0		79258		1187602

		Fiji		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		164		0		0		0		0		0		0		0		0		0		164

		India		0		96		5661		64942		19599		0		234		471		14212		56946		144		6775		40842		4151		0		78457		18479		1640		0		0		0		2246		802		0		293		37408		353397

		Indonesia		0		1065		1874		6309		3329		0		0		257		115		176		0		314		457		2759		4275		0		1782		7331		632		0		0		0		25		0		0		0		30699

		Lao PDR		0		0		0		0		0		0		0		0		19		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		19

		Malaysia		0		0		2888		14818		3177		0		0		0		1237		274		0		0		0		0		0		0		186		32444		0		0		0		0		0		0		0		0		55024

		Mongolia		0		0		0		0		0		0		0		0		0		0		0		83		0		0		0		0		310		0		0		0		0		0		0		0		0		724		1117

		Nepal		0		0		697		0		0		0		0		0		0		0		0		0		0		0		0		0		192		0		0		0		0		0		0		0		0		0		889

		Pakistan		0		0		6926		0		0		0		0		0		0		0		0		0		0		0		0		0		876		0		6300		0		0		0		0		0		0		0		14102

		Papua New Guinea		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1836		0		0		0		0		0		0		0		0		0		0		0		1836

		Philippines		0		456		1315		3330		0		0		0		0		0		309		0		0		0		0		1194		0		15		4553		0		0		0		15		0		0		0		829		12016

		South Korea		0		0		0		460		0		0		0		0		81		2491		0		152		469		0		0		14000		311		12684		67797		0		0		0		3		1104		0		1841		101394

		Sri Lanka		0		0		0		1029		328		0		0		0		0		0		0		0		0		0		0		0		1878		0		0		0		0		0		0		0		0		0		3234

		Thailand		0		0		7046		4856		0		0		0		0		469		0		0		0		0		0		0		0		0		2983		746		0		0		0		0		0		0		0		16101

		Vietnam		0		0		54		493		0		0		0		0		95		0		0		0		0		6910		0		0		1344		0		0		0		0		0		0		0		0		0		8896

		Europe and Central Asia		0		377		114		0		594		0		0		206		0		0		72		0		0		0		0		0		2791		3201		0		0		0		1493		0		0		0		355		9202

		Armenia		0		377		0		0		594		0		0		0		0		0		0		0		0		0		0		0		252		681		0		0		0		0		0		0		0		0		1904

		Cyprus		0		0		114		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		355		469

		Georgia		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1171		286		0		0		0		0		0		0		0		0		1457

		Kyrgyzstan		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		513		0		0		0		0		0		0		0		0		513

		Macedonia		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1062		0		0		0		0		0		0		0		0		0		1062

		Malta		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		100		0		0		0		0		0		0		0		0		100

		Moldova		0		0		0		0		0		0		0		206		0		0		72		0		0		0		0		0		0		1381		0		0		0		1493		0		0		0		0		3152

		Tajikistan		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		305		0		0		0		0		0		0		0		0		0		305

		Uzbekistan		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		239		0		0		0		0		0		0		0		0		239

		Sub-Sahara Africa		1696		0		325		3906		0		2146		0		48		380		2433		0		0		818		25026		684		0		1487		12200		10217		0		0		30		0		0		0		0		61393

		Equatorial Guinea																																																						0

		Ivory Coast		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		5661		0		0		0		0		0		0		0		0		5661

		Kenya		0		0		0		406		0		0		0		0		0		0		0		0		0		0		684		0		1055		0		0		0		0		0		0		0		0		0		2145

		Mauritius		0		0		0		1764		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1764

		Nigeria		0		0		0		0		0		0		0		0		0		0		0		0		0		25026		0		0		0		0		0		0		0		0		0		0		0		0		25026

		Senegal		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		784		0		0		0		0		0		0		0		0		784

		South Africa		0		0		325		1736		0		2146		0		48		380		2433		0		0		818		0		0		0		142		4642		10217		0		0		0		0		0		0		0		22885

		Tanzania		1696		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1112		0		0		0		0		0		0		0		0		2808

		Uganda		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		290		0		0		0		0		30		0		0		0		0		319

		North Africa & Middle-East		0		56		175		265		0		0		0		0		50		1029		0		0		3970		13748		0		0		733		9503		9867		0		0		0		227		0		0		2657		42280

		Egypt		0		0		0		0		0		0		0		0		0		437		0		0		2221		0		0		0		733		2349		6706		0		0		0		0		0		0		1305		13751

		Israel		0		56		175		265		0		0		0		0		50		0		0		0		1749		0		0		0		0		2840		3161		0		0		0		0		0		0		208		8503

		Morocco		0		0		0		0		0		0		0		0		0		592		0		0		0		0		0		0		0		189		0		0		0		0		227		0		0		1144		2153

		Qatar		0		0		0		0		0		0		0		0		0		0		0		0		0		13748		0		0		0		0		0		0		0		0		0		0		0		0		13748

		Tunisia		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4125		0		0		0		0		0		0		0		0		4125

		World		1789		44294		39782		162679		29345		114703		967		988		24512		214292		216		18155		158301		55042		11795		502355		265729		212569		246088		0		944		5475		1111		1104		3459		137694		2253387
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Number of EE industry projects in each sector



		

		Table 1:																														Table 2:								Chart 3:														Chart 4:

		Latin America		Number		kCER2012				Chart 1:										Chart 2:												Latin America		Number		kCER2012

		Brazil		39%		44%																										Afforestation		0%		0%

		Mexico		29%		17%																										Agriculture		26%		12%

		Chile		7%		11%																										Biogas		8%		3%

		Argentina		3%		8%																										Biomass energy		20%		11%

		Colombia		3%		5%																										Cement		0%		1%

		Peru		3%		3%																										Coal bed/mine methane		0%		1%

		Guatemala		2%		2%																										Energy distribution		0%		0%

		Honduras		3%		1%																										EE households		0%		0%

		Ecuador		3%		1%																										EE industry		1%		1%

		Others		6%		7%																										EE own generation		0%		0%

		Panama		1%		1%																										EE service		0%		0%

		El Salvador		1%		1%																										EE supply side		1%		2%

		Bolivia		1%		1%																										Fossil fuel switch		3%		1%

		Costa Rica		1%		1%																										Fugitive		1%		1%

		Dominican Republic		0%		0%																										Geothermal		1%		1%

		Nicaragua		0%		1%																										HFCs		0%		6%

		Uruguay		0%		0.3%																										Hydro		20%		14%

		Cuba		0.2%		0.6%																										Landfill gas		11%		28%

		Guyana		0.2%		0.2%				20		Countries																				N2O		1%		12%

		Paraguay		0.2%		0.0%				Chart 4a																						Others		0%		0%

		Jamaica		0.2%		0.1%																										Reforestation		0%		0%

		Total		601		352181																										Solar		0%		0%

																																Tidal		0%		0%

																																Transport		0%		0%

																																Wind		4%		4%

																																Renewables		53%		33%

																																Agriculture		26%		12%

																																Landfill etc		13%		30%

																																Fuel switch		3%		1%

																																Supply-side EE		2%		2%

																																Demand-side EE		1%		1%

																																HFC & N2O reduction		1%		19%

																																Afforestation & Reforestation		0%		0%
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										Chart 5:												Chart 6:										Table 4:

		Table 3:																														Asia & Pacific		Number		kCER2012				Chart 7:														Chart 8:

		Asia & Pacific		Number (%)		kCER2012																										Afforestation		0%		0%

		China		44%		66%																										Agriculture		1%		0%

		India		41%		20%																										Biogas		5%		2%

		Malaysia		4%		3%																										Biomass energy		18%		7%

		Indonesia		3%		2%																										Cement		1%		1%

		Philippines		3%		1%																										Coal bed/mine methane		2%		6%

		South Korea		2%		6%																										Energy distribution		0%		0%

		Thailand		2%		1%																										EE households		0%		0%

		Vietnam		1%		0%																										EE industry		6%		1%

		Sri Lanka		1%		0%																										EE OwnGeneration		12%		12%

		Others		1%		1%																										EE service		0%		0%

		Pakistan		0%		1%																										EE supply side		1%		1%

		Bangladesh		0%		0%																										Fossil fuel switch		3%		8%

		Bhutan		0%		0%																										Fugitive		1%		1%

		Cambodia		0%		0%																										Geothermal		0%		0%

		Fiji		0%		0%																										HFCs		1%		27%

		Mongolia		0%		0%																										Hydro		26%		12%

		Nepal		0%		0%																										Landfill gas		5%		5%

		Papua New Guinea		0%		0%																										N2O		2%		10%

		Lao PDR		0%		0%				18		Countries																				Others		0%		0%

		Total		1860		1788331				Chart 9																						PFCs		0%		0%

																																Reforestation		0%		0%

																																Solar		0%		0%

																																Tidal		0%		0%

																																Transport		0%		0%

																																Wind		15%		7%

																																Renewables		65%		27%

																																Supply-side EE		13%		12%

																																Landfill etc		9%		13%

																																Demand-side EE		7%		1%

																																HFC & N2O reduction		2%		37%

																																Fuel switch		3%		8%

																																Agriculture		1%		0%

																																Afforestation & Reforestation		0%		0%

										Chart 10
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		Africa		Number		kCER2012

		South Africa		21		22885

		Egypt		7		13751

		Morocco		5		2153

		Nigeria		2		25026

		Tunisia		2		4125

		Kenya		3		2145

		Uganda		2		319

		Equatorial Guinea		0		0

		Ivory Coast		1		5661

		Mauritius		1		1764

		Tanzania		2		2808

		Senegal		1		784

		Total		47		81422



A residue from Paper & Pulp. A mixture of lignin, water and the chemicals used.

Including incineration
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Number of CDM projects in Latin America by country
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Volume of CERs until 2012 in Latin America by country
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Number of CDM projects in Asia by country
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Volume of CERs until 2012 in Asia by country
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Number of projects in Latin America by type
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Volume of CERs until 2012 in Latin America by type
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Number of projects in Asia by type
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Volume of CERs until 2012 in Asia by type



		Q1-04		Q1-04		0

		Q2-04		Q2-04		4

		Q3-04		Q3-04		0

		Q4-04		Q4-04		0

		Q1-05		Q1-05		0

		Q2-05		Q2-05		1

		Q3-05		Q3-05		11

		Q4-05		Q4-05		8

		Q1-06		Q1-06		10

		Q2-06		Q2-06		27

		Q3-06		Q3-06		63

		Q4-06		Q4-06		19

		Q1-07		Q1-07		8

		Q2-07		Q2-07		16

		Q3-07		Q3-07		7



Latin America

Brazil

Mexico

Projects

New project in Latin America in the pipeline
 each quarter
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		Q1-04		Q1-04		0

		Q2-04		Q2-04		0

		Q3-04		Q3-04		0

		Q4-04		Q4-04		2

		Q1-05		Q1-05		0

		Q2-05		Q2-05		3

		Q3-05		Q3-05		6

		Q4-05		Q4-05		14

		Q1-06		Q1-06		18

		Q2-06		Q2-06		30

		Q3-06		Q3-06		81

		Q4-06		Q4-06		72

		Q1-07		Q1-07		145

		Q2-07		Q2-07		203

		Q3-07		Q3-07		246



Asia & Pacific

India

China

Projects

New project in Asia in the pipeline  each quarter
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		Q1-04		Q1-04		Q1-04		Q1-04

		Q2-04		Q2-04		Q2-04		Q2-04

		Q3-04		Q3-04		Q3-04		Q3-04

		Q4-04		Q4-04		Q4-04		Q4-04

		Q1-05		Q1-05		Q1-05		Q1-05

		Q2-05		Q2-05		Q2-05		Q2-05

		Q3-05		Q3-05		Q3-05		Q3-05

		Q4-05		Q4-05		Q4-05		Q4-05

		Q1-06		Q1-06		Q1-06		Q1-06

		Q2-06		Q2-06		Q2-06		Q2-06

		Q3-06		Q3-06		Q3-06		Q3-06

		Q4-06		Q4-06		Q4-06		Q4-06

		Q1-07		Q1-07		Q1-07		Q1-07

		Q2-07		Q2-07		Q2-07		Q2-07

		Q3-07		Q3-07		Q3-07		Q3-07



India

China

Brazil

Mexico

Projects

All CDM Projects in the Pipeline in 
Brazil + Mexico + India + China
as a fraction of all projects
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0.0826446281
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0.1124260355

0.1597633136

0.3141891892

0.2736486486

0.0675675676

0.2128378378

0.368

0.288

0.064

0.076

0.2401215805

0.4407294833

0.0699088146

0.0243161094

0.2237762238

0.4731934732

0.0442890443

0.0372960373

0.2129032258

0.5290322581

0.0408602151

0.0150537634



				Totals		2003		2003		2003		2003		2003		2003		2003		2003								Dec-03		Jan-04		Feb-04		Mar-04		Apr-04		May-04		Jun-04		Jul-04		Aug-04		Sep-04		Oct-04		Nov-04		Dec-04		Jan-05		Feb-05		Mar-05		Apr-05		May-05		Jun-05		Jul-05		Aug-05		Sep-05		Oct-05		Nov-05		Dec-05		Jan-06		Feb-06		Mar-06		Apr-06		May-06		Jun-06		Jul-06		Aug-06		Sep-06		Oct-06		Nov-06		Dec-06		Jan-07		Feb-07		Mar-07		Apr-07		May-07		Jun-07		Jul-07		Aug-07		Sep-07		Oct-07		Nov-07		Dec-07

		Sent for Validation		2593																								5		1						6		4		6		3		5		6		1		9		14		7		8		8		11		24		29		24		44		58		81		80		79		33		39		50		49		50		71		61		131		112		70		89		93		78		114		146		131		152		146		183		113		169								2593

		Registration Requested  (-withdrawn & rejected)		955																								4								5		3		5		3		5		4		1		9		12		6		6		8		11		23		24		23		39		48		65		64		57		24		23		35		38		38		39		41		76		34		27		48		33		21		26		16		3		4		2		1		1										955

		Registration Requested  (cumulative)																										4		4		4		4		9		12		17		20		25		29		30		39		51		57		63		71		82		105		129		152		191		239		304		368		425		449		472		507		545		583		622		663		739		773		800		848		881		902		928		944		947		951		953		954		955		955		955		955		955

		Average time to submission (monthly)																										609								760		644		453		309		258		452		317		281		344		217		278		181		229		240		249		197		267		197		245		265		270		263		257		191		210		184		236		190		142		211		186		142		169		125		103		104		62		42		48		38		-4

		Average timelag (cumulative days)																										2437		2437		2437		2437		6239		8172		10439		11367		12655		14462		14779		17306		21435		22738		24404		25850		28372		33886		39870		44410		54836		64305		80259		97206		112606		118923		124835		131532		139498		146473		155683		163476		174281		181456		186467		193263		198850		201481		204160		205829		206014		206182		206278		206316		206312		206312		206312		206312		206312

		Average time to submission  (cumulative)		226																								609		609		609		609		693		681		614		568		506		499		493		444		420		399		387		364		346		323		309		292		287		269		264		264		265		265		264		259		256		251		250		247		236		235		233		228		226		223		220		218		218		217		216		216		216		216		216		216		216

		Not Yet Submitted/withdrawn/rejected		480																								1		1		0		0		1		1		1		0		0		2		0		0		2		1		2		0		0		1		5		1		5		10		16		16		22		9		16		15		11		12		32		20		55		78		43		41		60		57		88		130		128		148		144		182		112		169		0		0		0

		Number of projects with CERs issued		247																								3								1				4		1		5		2		1		3		6		5		5		4		9		17		8		18		23		25		32		30		25		3		1		7		3		1				3				1				1																												247		( in august 2005 there were 215 projects in the pipeline)

		Registration Requested but no issuance		708																								1		0		0		0		4		3		1		2		0		2		0		6		6		1		1		4		2		6		16		5		16		23		33		34		32		21		22		28		35		37		39		38		76		33		27		47		33		21		26		16		3		4		2		1		1		0		0		0		0		708

		Data for graph 3:

		Number of months between start comment date and host country LoA:		Month																								-30		-29		-28		-27		-26		-25		-24		-23		-22		-21		-20		-19		-18		-17		-16		-15		-14		-13		-12		-11		-10		-9		-8		-7		-6		-5		-4		-3		-2		-1		0		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		32		33		34		No. of reg. with delay > 0

		Registration Requested  (-withdrawn & rejected)		No./month																								3						1		1										1				1				2		1				2		8		3		5		4		5		5		11		10		11		15		17		18		40		54		185		110		87		66		60		35		31		39		17		25		21		13		14		6		6		8		3		2		1								1		3		1								1						1				1		737

		Total number of requests for registration:		955																																																																																																																																										Average delay for those with delay >0:								4.8		Months

		Data for graph 1a:		Quarter																								Q1-04		Q2-04		Q3-04		Q4-04		Q1-05		Q2-05		Q3-05		Q4-05		Q1-06		Q2-06		Q3-06		Q4-06		Q1-07		Q2-07		Q3-07		Q4-07

		Under or finished Validation		1361																								6		16		14		24		23		64		126		240		122		170		304		252		338		429		465		0

		Registration Requested  (-withdrawn & rejected)		881																								4		13		12		22		20		58		110		186		82		115		151		108		63		9		2		0

		Not Yet Submitted/withdrawn/rejected		480																								2		3		2		2		3		6		16		54		40		55		153		144		275		420		463		0

		% requesting registration		Percentage																								67%		81%		86%		92%		87%		91%		87%		78%		67%		68%		50%		43%		19%		2%		0%		0%

		Table 1:

		Country		No. projects																								Dec-03		Jan-04		Feb-04		Mar-04		Apr-04		May-04		Jun-04		Jul-04		Aug-04		Sep-04		Oct-04		Nov-04		Dec-04		Jan-05		Feb-05		Mar-05		Apr-05		May-05		Jun-05		Jul-05		Aug-05		Sep-05		Oct-05		Nov-05		Dec-05		Jan-06		Feb-06		Mar-06		Apr-06		May-06		Jun-06		Jul-06		Aug-06		Sep-06		Oct-06		Nov-06		Dec-06		Jan-07		Feb-07		Mar-07		Apr-07		May-07		Jun-07		Jul-07		Aug-07		Sep-07		Oct-07		Nov-07		Dec-07		Total				Q1-04		Q2-04		Q3-04		Q4-04		Q1-05		Q2-05		Q3-05		Q4-05		Q1-06		Q2-06		Q3-06		Q4-06		Q1-07		Q2-07		Q3-07		Q4-07				2004		2005		2006		2007

		Latin America				0		0		0		0		0		0		0		0		0		0		0		3		0		0		0		5		3		4		3		4		3		1		2		11		4		6		6		7		15		6		16		20		17		21		12		25		7		18		15		13		20		25		21		38		37		21		18		11		11		13		25		15		29		18		19		10		23		0		0		0		601				3		12		10		14		16		28		53		58		40		58		96		50		49		62		52		0				39		155		244		163

		Argentina				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		1		0		1		1		2		1		0		0		0		0		1		0		0		1		0		1		1		0		0		0		0		2		0		2		3		0		0		1		0		0		0		19				0		0		0		0		1		1		2		3		0		1		2		1		2		5		1		0				0		7		4		8

		Bolivia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		1		0		0		1		0		0		0		0		0		0		0		0		0		1		0		0		0		1		0		0		1		0		0		0		0		0		0		0		6				0		0		1		0		0		0		1		1		0		0		0		1		1		1		0		0				1		2		1		2

		Brazil				0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		2		2		0		0		0		2		1		0		9		3		6		0		7		11		1		10		13		5		6		2		17		2		10		9		4		4		11		10		4		6		6		2		8		6		7		10		5		10		4		5		3		11		0		0		0		235				1		4		2		10		9		19		28		25		21		19		20		16		23		19		19		0				17		81		76		61

		Chile				0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		4		0		0		0		0		0		0		2		0		0		0		0		2		3		4		0		0		1		0		1		0		3		0		0		0		2		0		1		1		0		0		3		2		2		4		3		1		2		0		0		0		42				1		0		4		0		2		0		5		4		2		3		2		2		3		8		6		0				5		11		9		17

		Colombia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		2		2		0		0		1		0		0		0		0		1		0		0		0		0		0		1		0		1		2		2		0		4		1		3		0		0		0		21				0		0		0		0		0		1		0		4		1		0		1		0		2		4		8		0				0		5		2		14

		Costa Rica				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		1		0		0		1		0		0		0		0		0		0		0		0		2		0		0		0		0		0		1		1		0		0		0		0		0		0		7				0		0		0		1		0		0		0		1		1		0		0		2		0		2		0		0				1		1		3		2

		Cuba				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1				0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0				0		0		1		0

		Dominican Republic				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		1		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		3				0		0		0		0		0		0		0		0		1		0		1		0		1		0		0		0				0		0		2		1

		Ecuador				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		3		1		0		1		0		1		0		0		1		1		0		0		0		2		0		0		1		0		1		2		0		0		1		1		0		0		0		18				0		0		0		2		0		0		0		4		2		1		1		2		1		3		2		0				2		4		6		6

		El Salvador				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		1		0		0		0		0		1		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		1		0		0		0		6				0		0		0		0		0		0		2		0		1		0		1		1		0		0		1		0				0		2		3		1

		Guatemala				0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		1		0		0		1		0		0		0		0		0		2		0		1		0		0		0		0		0		1		2		0		2		0		0		1		0		0		0		0		1		0		1		0		0		0		0		0		0		14				1		0		0		1		1		0		2		1		0		3		2		1		0		2		0		0				2		4		6		2

		Guyana				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		1				0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0				0		0		0		1

		Honduras				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4		3		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		2		0		0		0		1		2		1		0		0		0		0		1		0		0		1		0		0		0		0		2		0		2		0		0		0		21				0		4		3		0		0		2		0		2		0		4		0		1		1		0		4		0				7		4		5		5

		Jamaica				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1				0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0				0		1		0		0

		Mexico				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		1		0		0		0		0		0		0		0		0		0		0		0		0		1		5		3		3		4		1		3		2		5		3		7		10		10		6		31		26		9		8		2		2		1		5		3		9		4		5		2		0		0		0		0		174				0		4		0		0		0		1		11		8		10		27		63		19		8		16		7		0				4		20		119		31

		Nicaragua				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3				0		0		0		0		1		0		1		1		0		0		0		0		0		0		0		0				0		3		0		0

		Panama				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		2		0		0		0		0		1		0		0		0		1		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		7				0		0		0		0		0		3		0		1		1		0		0		2		0		0		0		0				0		4		3		0

		Paraguay				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		1				0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0				0		0		0		1

		Peru				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		1		0		0		0		2		0		0		0		0		0		0		1		0		1		1		1		0		1		2		3		0		0		0		0		2		1		0		0		0		18				0		0		0		0		2		0		1		2		0		0		2		2		6		0		3		0				0		5		4		9

		Uruguay				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		1		0		0		0		0		0		0		3				0		0		0		0		0		0		0		1		0		0		0		0		1		1		0		0				0		1		0		2

		Asia & Pacific				0		0		0		0		0		0		0		0		0		0		0		2		1		0		0		1		0		2		0		1		3		0		6		1		2		1		2		4		9		21		8		20		32		54		64		44		25		16		30		32		29		44		38		85		69		44		64		81		63		95		113		109		121		123		158		100		143		0		0		0		1860				3		3		4		7		5		34		60		162		71		105		192		189		271		353		401		0				17		261		557		1025

		Bangladesh				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3				0		0		0		0		1		0		0		2		0		0		0		0		0		0		0		0				0		3		0		0

		Bhutan				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1				0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0				1		0		0		0

		Cambodia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		1		0		0		0		0		3				0		0		0		0		0		1		0		0		0		0		0		0		0		1		1		0				0		1		0		2

		China				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		1		0		2		2		4		0		2		2		10		6		4		8		13		6		11		20		46		15		14		20		38		34		37		74		71		66		66		118		47		81		0		0		0		820				0		0		0		2		0		3		6		14		18		30		81		72		145		203		246		0				2		23		201		594

		Fiji				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1				0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0				0		1		0		0

		India				0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		1		0		1		0		1		1		0		4		1		1		1		1		0		8		6		4		14		27		38		59		25		13		11		17		16		16		30		15		32		46		25		36		31		20		33		26		23		33		40		33		38		28		0		0		0		757				2		2		2		5		3		14		45		122		41		62		93		92		79		96		99		0				11		184		288		274

		Indonesia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		1		0		0		0		3		0		2		0		0		0		1		1		0		1		0		1		2		1		1		3		3		1		5		3		3		3		13		0		0		0		49				0		0		1		0		0		0		1		3		2		2		1		4		7		9		19		0				1		4		9		35

		Lao PDR				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1				0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0				0		0		1		0

		Malaysia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		1		1		0		1		0		2		1		0		4		1		3		0		0		1		1		0		0		6		5		7		1		4		6		5		1		8		6		0		0		0		66				0		0		1		0		0		0		2		3		5		4		2		6		13		15		15		0				1		5		17		43

		Mongolia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		4				0		0		0		0		0		0		0		0		1		0		2		0		0		0		1		0				0		0		3		1

		Nepal				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		3				0		0		0		0		0		0		2		0		0		0		0		1		0		0		0		0				0		2		1		0

		Pakistan				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		1		0		0		0		0		1		0		0		0		0		0		0		0		0		3				0		0		0		0		0		0		0		0		0		1		0		1		0		1		0		0				0		0		2		1

		Papua New Guinea				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1				0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0				0		1		0		0

		Philippines				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		7		0		0		1		11		0		0		1		0		0		0		1		0		0		2		1		1		1		1		0		0		3		4		1		0		0		2		9		0		0		0		47				0		0		0		0		1		7		1		11		1		1		3		3		3		5		11		0				0		20		8		19

		South Korea				0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		2		1		0		2		0		0		1		1		1		2		2		1		1		1		1		2		0		1		3		3		3		1		3		0		1		0		0		0		36				1		0		0		0		0		2		2		3		1		4		4		4		4		7		4		0				1		7		13		15

		Sri Lanka				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		0		0		0		0		0		0		0		1		0		1		0		0		0		0		0		2		0		2		3		0		1		1		2		0		1		0		0		0		0		0		0		0		17				0		0		0		0		0		3		0		1		1		0		2		5		4		1		0		0				0		4		8		5

		Thailand				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		1		0		0		0		0		0		0		0		0		1		0		0		0		2		12		1		1		6		8		0		0		4		0		0		0		37				0		0		0		0		0		1		0		1		0		0		1		0		15		15		4		0				0		2		1		34

		Vietnam				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		2		1		0		0		0		0		0		1		0		2		0		0		1		0		1		0		0		0		0		0		0		1		0		0		0		11				0		0		0		0		0		2		0		2		1		0		3		1		1		0		1		0				0		4		5		2

		Europe and Central Asia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		3		1		0		0		0		2		2		0		0		0		0		0		2		2		1		0		1		0		1		1		0		3		2		0		1		0		0		0		23				0		0		0		0		1		0		3		1		4		0		2		3		2		4		3		0				0		5		9		9

		Armenia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		1		2		0		0		0		0		1		0		0		0		1		0		0		0		0		0		7				0		0		0		0		1		0		0		1		0		0		1		2		1		0		1		0				0		2		3		2

		Cyprus				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		3				0		0		0		0		0		0		0		0		2		0		0		0		0		1		0		0				0		0		2		1

		Georgia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		1		0		0		0		2				0		0		0		0		0		0		0		0		0		0		0		1		0		0		1		0				0		0		1		1

		Kyrgyzstan				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1				0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0				0		0		1		0

		Macedonia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		1				0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0				0		0		0		1

		Malta				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		1				0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0				0		0		0		1

		Moldova				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		1		0		0		0		0		1		0		0		0		0		0		0		6				0		0		0		0		0		0		3		0		0		0		1		0		1		1		0		0				0		3		1		2

		Tajikistan				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1				0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0				0		0		1		0

		Uzbekistan				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		1				0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0				0		0		0		1

		Sub-Sahara Africa				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		2		2		2		0		3		0		2		0		1		1		0		2		0		0		1		5		0		0		1		2		0		1		1		4		2		0		0		0		0		33				0		0		0		1		0		0		4		5		2		2		2		6		3		2		6		0				1		9		12		11

		Equatorial Guinea				0		0		0		0		0		0		0		0		0		0		0																																																																																																				0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0				0		0		0		0

		Ivory Coast				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1				0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0				0		1		0		0

		Kenya				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		2		0		0		0		0		0		3				0		0		0		0		0		0		0		0		0		0		0		1		0		0		2		0				0		0		1		2

		Mauritius				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		1				0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0				0		0		0		1

		Nigeria				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2				0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0				0		2		0		0

		Senegal				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		1				0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0				0		0		0		1

		South Africa				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		2		2		0		0		1		0		1		0		1		1		0		2		0		0		1		4		0		0		0		1		0		1		0		2		1		0		0		0		0		21				0		0		0		1		0		0		4		1		1		2		2		5		1		1		3		0				1		5		10		5

		Tanzania				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		2				0		0		0		0		0		0		0		0		1		0		0		0		0		0		1		0				0		0		1		1

		Uganda				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		2				0		0		0		0		0		0		0		1		0		0		0		0		1		0		0		0				0		1		0		1

		North Africa & Middle-East				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		2		0		0		1		0		0		1		1		0		3		2		0		2		0		2		2		1		1		0		2		0		2		6		1		1		0		1		2		0		0		0		34				0		0		0		1		0		2		1		1		4		4		4		2		4		8		3		0				1		4		14		15

		Egypt				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		1		0		1		1		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		7				0		0		0		0		0		0		0		0		1		2		2		0		0		2		0		0				0		0		5		2

		Israel				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		1		0		0		1		0		1		0		0		1		1		1		0		2		0		2		4		0		1		0		1		2		0		0		0		19				0		0		0		0		0		1		0		0		1		2		1		2		4		5		3		0				0		1		6		12

		Morocco				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		1		0		0		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		5				0		0		0		1		0		1		1		1		0		0		0		0		0		1		0		0				1		3		0		1

		Qatar				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1				0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0				0		0		1		0

		Tunisia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2				0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0				0		0		2		0

		Total																										5		1		0		0		6		3		6		3		5		6		1		9		13		7		7		8		11		24		29		24		42		55		78		76		73		33		38		50		48		50		71		61		125		110		69		89		92		77		109		143		131		152		146		183		113		169		0		0		0		2551				6		15		14		23		22		64		121		227		121		169		296		250		329		429		465		0				58		434		836		1223

		Mexico																										0%		0%		0%		0%		50%		33%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		3%		21%		7%		5%		5%		1%		4%		6%		13%		6%		15%		20%		14%		10%		25%		24%		13%		9%		2%		3%		1%		3%		2%		6%		3%		3%		2%		0%		0%		0%		0%		7%				0%		27%		0%		0%		0%		2%		9%		4%		8%		16%		21%		8%		2%		4%		2%		0%

		Brazil																										20%		0%		0%		0%		33%		67%		0%		0%		0%		33%		100%		0%		69%		43%		86%		0%		64%		46%		3%		42%		31%		9%		8%		3%		23%		6%		26%		18%		8%		8%		15%		16%		3%		5%		9%		2%		9%		8%		6%		7%		4%		7%		3%		3%		3%		7%		0%		0%		0%		9%				17%		27%		14%		43%		41%		30%		23%		11%		17%		11%		7%		6%		7%		4%		4%		0%

		China																										0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		22%		0%		0%		0%		0%		9%		0%		7%		8%		10%		0%		3%		3%		14%		18%		11%		16%		27%		12%		15%		33%		37%		14%		20%		22%		41%		44%		34%		52%		54%		43%		45%		64%		42%		48%		0%		0%		0%		32%				0%		0%		0%		9%		0%		5%		5%		6%		15%		18%		27%		29%		44%		47%		53%		0%

		India																										20%		100%		0%		0%		17%		0%		17%		0%		20%		17%		0%		44%		8%		14%		14%		13%		0%		33%		21%		17%		33%		49%		49%		78%		34%		39%		29%		34%		33%		32%		42%		25%		26%		42%		36%		40%		34%		26%		30%		18%		18%		22%		27%		18%		34%		17%		0%		0%		0%		30%				33%		13%		14%		22%		14%		22%		37%		54%		34%		37%		31%		37%		24%		22%		21%		0%

		Brazil + Mexico + India + China fraction:		%																								40%		100%		0%		0%		100%		100%		17%		0%		20%		50%		100%		67%		77%		57%		100%		13%		73%		79%		34%		88%		81%		64%		64%		84%		75%		70%		79%		74%		83%		72%		87%		84%		90%		85%		78%		74%		86%		81%		72%		80%		78%		78%		78%		88%		80%		71%		0%		0%		0%		78%				50%		67%		29%		74%		55%		58%		74%		74%		74%		82%		87%		80%		78%		78%		80%		0%

		Table 2:

		Country		2012 kCERs																								Dec-03		Jan-04		Feb-04		Mar-04		Apr-04		May-04		Jun-04		Jul-04		Aug-04		Sep-04		Oct-04		Nov-04		Dec-04		Jan-05		Feb-05		Mar-05		Apr-05		May-05		Jun-05		Jul-05		Aug-05		Sep-05		Oct-05		Nov-05		Dec-05		Jan-06		Feb-06		Mar-06		Apr-06		May-06		Jun-06		Jul-06		Aug-06		Sep-06		Oct-06		Nov-06		Dec-06		Jan-07		Feb-07		Mar-07		Apr-07		May-07		Jun-07		Jul-07		Aug-07		Sep-07		Oct-07		Nov-07		Dec-07		Total

		Latin America				0		0		0		0		0		0		0		0		0		0		0		6931		0		0		0		3692		2187		178		843		4067		2540		701		1388		10690		15019		7456		4337		1944		9145		2663		47971		12694		13202		12842		4539		27613		5024		6448		3834		11301		9541		3017		10357		5506		6738		12282		4185		9957		5203		3154		12476		8867		10119		11102		9500		2514		8413		0		0		0		352181

		Argentina				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		5300		0		0		0		0		302		0		1980		605		5793		53		0		0		0		0		8361		0		0		542		0		155		3247		0		0		0		0		942		0		350		1344		0		0		73		0		0		0		29046

		Bolivia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		696		0		0		0		0		0		0		0		0		0		0		0		1346		0		0		32		0		0		0		0		0		0		0		0		0		1716		0		0		0		243		0		0		171		0		0		0		0		0		0		0		4204

		Brazil				0		0		0		0		0		0		0		0		0		0		0		6667		0		0		0		3023		1788		0		0		0		1844		701		0		8704		9719		7456		0		1944		8214		194		42583		5376		1191		1988		1016		11411		382		1905		3128		885		2564		1447		2350		1174		871		2294		490		3192		1455		2032		3464		1911		2192		2288		3637		1279		2738		0		0		0		155494

		Chile				0		0		0		0		0		0		0		0		0		0		0		151		0		0		0		0		0		0		0		4067		0		0		0		0		0		0		1224		0		0		0		0		1758		5986		2930		0		0		3275		0		18		0		4381		0		0		0		949		0		99		4386		0		0		846		214		1502		4906		974		333		283		0		0		0		38282

		Colombia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		151		0		0		0		314		842		0		0		1200		0		0		0		0		1726		0		0		0		0		0		1868		0		3919		1549		1807		0		2042		501		2083		0		0		0		18002

		Costa Rica				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1449		0		0		0		0		0		0		0		0		0		0		63		0		0		239		0		0		0		0		0		0		0		0		341		0		0		0		0		0		217		209		0		0		0		0		0		0		2518

		Cuba				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1968		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1968

		Dominican Republic				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		299		0		0		0		0		0		121		0		0		0		0		0		1286		0		0		0		0		0		0		0		0		0		0		0		1706

		Ecuador				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1388		0		0		0		0		0		0		0		0		0		0		239		328		0		408		0		277		0		0		385		65		0		0		0		502		0		0		153		0		593		181		0		0		217		62		0		0		0		4798

		El Salvador				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1231		0		1162		0		0		0		0		412		0		0		0		0		0		883		0		235		0		0		0		0		0		0		0		0		0		0		35		0		0		0		3958

		Guatemala				0		0		0		0		0		0		0		0		0		0		0		114		0		0		0		0		0		0		0		0		0		0		0		537		0		0		813		0		0		0		0		0		395		0		1089		0		0		0		0		0		198		352		0		1714		0		0		1030		0		0		0		0		139		0		443		0		0		0		0		0		0		6823

		Guyana				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		572		0		0		0		0		0		0		0		0		572

		Honduras				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		178		843		0		0		0		0		0		0		0		0		0		289		0		0		0		0		0		0		349		0		0		0		155		672		231		0		0		0		0		179		0		0		71		0		0		0		0		215		0		604		0		0		0		3787

		Jamaica				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		456		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		456

		Mexico				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		668		400		0		0		0		0		0		0		0		0		0		0		0		0		1729		4158		1517		1377		1578		441		14466		660		2692		301		1901		1726		602		2969		1735		2310		1623		713		2379		396		400		1700		3888		3700		1273		2632		147		0		0		0		0		60081

		Nicaragua				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1965		0		0		0		0		0		1140		0		392		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3497

		Panama				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		186		287		0		0		0		0		218		0		0		0		111		0		0		0		0		0		0		3060		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3863

		Paraguay				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		50		0		0		0		50

		Peru				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		335		0		0		0		0		2063		0		0		0		1355		0		0		0		0		0		0		2583		0		485		107		831		0		198		255		1361		0		0		0		0		37		2485		0		0		0		12095

		Uruguay				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		98		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		245		0		0		638		0		0		0		0		0		0		981

		Asia & Pacific				0		0		0		0		0		0		0		0		0		0		0		38599		345		0		0		552		0		103		0		233		772		0		1664		196		533		95		840		1533		2722		102232		5835		10678		21878		108993		29509		138381		12472		5882		70328		30740		14818		29953		45631		82294		56656		56554		49941		120394		66446		96998		132837		65540		102421		69541		94536		47743		70911		0		0		0		1788331

		Bangladesh				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		566		0		0		0		0		0		0		550		0		53		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1170

		Bhutan				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4

		Cambodia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		293		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		340		0		0		0		35		0		0		0		0		667

		China				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1016		0		0		0		0		659		0		2108		4269		2664		0		90344		1869		126126		4379		1466		54028		19040		6274		7298		27405		67026		35857		46186		27875		89347		58577		68057		118292		43350		80184		43836		79295		29949		50828		0		0		0		1187602

		Fiji				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		164		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		164

		India				0		0		0		0		0		0		0		0		0		0		0		24599		345		0		0		552		0		99		0		233		317		0		649		196		205		95		274		0		2557		33485		1163		5708		19222		16897		22090		10469		5797		4328		4035		5308		4221		9763		18050		14315		18658		8579		18210		26711		5552		10634		7486		4513		6816		11080		14315		8693		7177		0		0		0		353397

		Indonesia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		31		0		0		0		0		0		0		0		0		0		25		0		0		0		5550		0		502		0		0		0		257		3965		0		105		0		151		697		1425		47		1878		968		1800		3289		2558		633		665		6154		0		0		0		30699

		Lao PDR				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		19		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		19

		Malaysia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		424		0		0		0		0		0		0		0		0		0		378		470		0		264		0		57		1524		0		4757		53		3469		0		0		329		607		0		0		1919		1349		10834		3177		1326		4595		9768		125		4607		4993		0		0		0		55024

		Mongolia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		83		0		0		0		0		0		0		0		310		0		0		0		0		0		0		0		0		0		0		724		0		0		0		0		1117

		Nepal				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		697		0		0		0		0		0		0		0		0		0		0		0		0		0		0		192		0		0		0		0		0		0		0		0		0		0		0		0		889

		Pakistan				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		6300		0		0		0		0		0		0		876		0		0		0		0		6926		0		0		0		0		0		0		0		0		14102

		Papua New Guinea				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1836		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1836

		Philippines				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		328		0		0		0		0		168		0		0		436		870		0		0		164		0		0		0		527		0		0		172		309		888		110		241		0		0		904		3347		181		0		0		3072		299		0		0		0		12016

		South Korea				0		0		0		0		0		0		0		0		0		0		0		14000		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		58086		0		0		1525		68		0		177		0		0		7508		39		52		8926		133		174		18		292		1547		387		0		436		1323		3824		2629		81		168		0		0		0		0		0		101394

		Sri Lanka				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		875		0		0		0		0		0		0		0		49		0		88		0		0		0		0		0		174		0		458		626		0		181		282		246		0		256		0		0		0		0		0		0		0		3234

		Thailand				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1129		0		0		0		0		0		703		0		0		0		0		0		0		0		0		495		0		0		0		740		4824		442		113		4471		2218		0		0		967		0		0		0		16101

		Vietnam				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		6964		0		0		0		0		0		747		23		0		0		0		0		0		43		0		402		0		0		172		0		52		0		0		0		0		0		0		493		0		0		0		8896

		Europe and Central Asia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		681		0		0		0		0		0		0		0		278		377		0		0		0		355		818		0		0		0		0		0		809		632		286		0		1493		0		18		239		0		1815		229		0		1171		0		0		0		9202

		Armenia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		681		0		0		0		0		0		0		0		0		377		0		0		0		0		0		0		0		0		0		0		66		632		0		0		0		0		18		0		0		0		129		0		0		0		0		0		1904

		Cyprus				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		355		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		114		0		0		0		0		0		0		469

		Georgia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		286		0		0		0		0		0		0		0		0		0		1171		0		0		0		1457

		Kyrgyzstan				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		513		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		513

		Macedonia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1062		0		0		0		0		0		0		1062

		Malta				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		100		0		0		0		0		0		100

		Moldova				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		278		0		0		0		0		0		0		0		0		0		0		0		742		0		0		0		1493		0		0		0		0		639		0		0		0		0		0		0		3152

		Tajikistan				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		305		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		305

		Uzbekistan				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		239		0		0		0		0		0		0		0		0		239

		Sub-Sahara Africa				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		48		0		0		0		0		0		0		0		818		589		14795		0		16374		0		3545		0		333		2722		0		1843		0		0		1402		7865		0		0		30		2853		0		1432		1764		2058		2924		0		0		0		0		61393

		Equatorial Guinea				0		0		0		0		0		0		0		0		0		0		0																																																																																																				0

		Ivory Coast				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		5661		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		5661

		Kenya				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		406		0		0		0		0		0		0		0		1739		0		0		0		0		0		2145

		Mauritius				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1764		0		0		0		0		0		0		1764

		Nigeria				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		14505		0		10521		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		25026

		Senegal				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		784		0		0		0		0		0		0		0		0		0		784

		South Africa				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		48		0		0		0		0		0		0		0		818		589		0		0		192		0		2433		0		333		2722		0		1843		0		0		1402		7459		0		0		0		2068		0		1432		0		319		1228		0		0		0		0		22885

		Tanzania				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1112		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1696		0		0		0		0		2808

		Uganda				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		290		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		30		0		0		0		0		0		0		0		0		0		0		319

		North Africa & Middle-East				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		936		0		0		0		0		0		0		927		0		0		227		0		0		592		418		0		6474		6756		0		1361		0		13908		2269		157		889		0		567		0		109		3325		189		43		0		250		2881		0		0		0		42280

		Egypt				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2349		6706		0		1305		0		160		2061		0		0		0		0		0		0		1169		0		0		0		0		0		0		0		0		13751

		Israel				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		719		0		0		0		0		0		0		418		0		0		50		0		56		0		0		208		157		889		0		567		0		109		2156		0		43		0		250		2881		0		0		0		8503

		Morocco				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		936		0		0		0		0		0		0		208		0		0		227		0		0		592		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		189		0		0		0		0		0		0		0		2153

		Qatar				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		13748		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		13748

		Tunisia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4125		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4125

		Total																										45531		345		0		0		4244		2187		281		843		4300		3312		701		3988		10933		16233		7551		5177		3477		11866		105822		53806		24189		36175		137007		34047		182960		17915		16231		81455		49130		27081		34331		57831		101708		66471		71028		63165		130350		73710		100182		148292		77971		114161		84265		106324		53431		83377		0		0		0		2253387

		Rest of host countries		Cumul.2012 MCERs																								45		0		0		0		0		0		0		1		5		7		7		9		11		17		17		22		23		24		34		36		45		58		84		92		113		119		125		138		160		172		178		185		202		211		223		238		246		254		272		288		309		327		353		359		373		395		395		395		395		395

		Mexico		Cumul.2012 MCERs																								0		0		0		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		3		7		8		10		11		12		26		27		30		30		32		34		34		37		39		41		43		44		46		46		47		48		52		56		57		60		60		60		60		60		60		60

		South Korea		Cumul.2012 MCERs																								14		14		14		14		14		14		14		14		14		14		14		14		14		14		14		14		14		14		72		72		72		74		74		74		74		74		74		81		81		81		90		91		91		91		91		93		93		93		93		95		99		101		101		101		101		101		101		101		101		101

		Brazil		Cumul.2012 MCERs																								7		7		7		7		10		11		11		11		11		13		14		14		23		32		40		40		42		50		50		93		98		99		101		102		114		114		116		119		120		123		124		126		128		129		131		131		134		136		138		141		143		146		148		151		153		155		155		155		155		155

		India		Cumul.2012 MCERs																								25		25		25		25		25		25		26		26		26		26		26		27		27		27		27		28		28		30		64		65		70		90		107		129		139		145		149		153		159		163		173		191		205		224		232		250		277		283		293		301		305		312		323		338		346		353		353		353		353		353

		China		Cumul.2012 MCERs																								0		0		0		0		0		0		0		0		0		0		0		1		1		1		1		1		2		2		4		8		11		11		101		103		229		233		235		289		308		314		322		349		416		452		498		526		615		674		742		860		904		984		1028		1107		1137		1188		1188		1188		1188		1188

		Table 3:

		Type		No. projects																								Dec-03		Jan-04		Feb-04		Mar-04		Apr-04		May-04		Jun-04		Jul-04		Aug-04		Sep-04		Oct-04		Nov-04		Dec-04		Jan-05		Feb-05		Mar-05		Apr-05		May-05		Jun-05		Jul-05		Aug-05		Sep-05		Oct-05		Nov-05		Dec-05		Jan-06		Feb-06		Mar-06		Apr-06		May-06		Jun-06		Jul-06		Aug-06		Sep-06		Oct-06		Nov-06		Dec-06		Jan-07		Feb-07		Mar-07		Apr-07		May-07		Jun-07		Jul-07		Aug-07		Sep-07		Oct-07		Nov-07		Dec-07		Total				Q1-04		Q2-04		Q3-04		Q4-04		Q1-05		Q2-05		Q3-05		Q4-05		Q1-06		Q2-06		Q3-06		Q4-06		Q1-07		Q2-07		Q3-07		Q4-07				2004		2005		2006		2007

		Afforestation				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		0		2				0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0				0		0		0		2

		Agriculture				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		0		0		0		2		0		0		0		0		1		6		9		9		4		20		3		6		1		4		3		7		9		20		8		1		29		9		8		0		4		0		2		1		7		1		0		0		0		0		0		0		177				0		0		3		2		0		7		22		29		8		36		38		17		6		9		0		0				5		58		99		15

		Biogas				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4		0		0		3		1		3		3		0		0		1		0		2		3		1		34		0		0		4		2		8		17		6		6		8		10		6		7		16		0		0		0		145				0		0		0		0		0		4		3		7		1		5		35		6		31		24		29		0				0		14		47		84

		Biomass energy				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		1		0		1		2		0		1		5		3		6		1		5		11		3		5		10		14		16		14		17		7		10		16		9		12		10		8		23		23		22		16		23		10		23		18		15		29		24		13		17		18		0		0		0		462				0		2		3		6		10		19		29		47		33		31		54		61		51		68		48		0				11		105		179		167

		Cement				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4		10		1		1		1		0		0		0		0		0		1		1		4		1		1		0		0		1		0		1		0		1		0		0		0		0		0		28				0		0		0		0		0		0		0		15		2		0		2		6		1		1		1		0				0		15		10		3

		Coal bed/mine methane				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		3		1		0		2		1		0		4		6		4		9		3		3		2		2		0		0		0		43				0		0		0		0		0		0		0		0		0		0		7		3		10		16		7		0				0		0		10		33

		Energy distribution				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		2		0		0		0		0		0		3				0		0		0		0		0		0		0		0		0		0		0		0		1		0		2		0				0		0		0		3

		EE households				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		1		0		2		0		0		0		0		7				0		0		0		1		0		0		2		0		0		1		0		0		0		1		2		0				1		2		1		3

		EE industry				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		1		1		2		2		3		11		4		2		1		0		5		1		2		5		4		4		1		2		5		1		8		6		7		7		6		2		5		20		0		0		0		119				0		0		1		0		0		1		5		18		3		8		13		8		15		20		27		0				1		24		32		62

		EE own generation				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		7		1		7		4		1		3		1		2		5		4		5		12		3		1		5		10		12		7		16		10		26		21		62		7		0		0		0		0		235				0		0		0		0		0		0		10		12		5		11		20		16		35		57		69		0				0		22		52		161

		EE service				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		1		0		0		0		4				0		0		0		0		0		0		1		1		0		0		0		0		0		1		1		0				0		2		0		2

		EE supply side				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		1		0		2		0		0		1		1		1		0		0		0		0		1		2		1		1		1		0		1		2		0		2		2		4		0		3		0		0		0		27				0		0		0		0		0		1		1		2		3		0		3		3		3		4		7		0				0		4		9		14

		Fossil fuel switch				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		1		1		3		2		3		5		4		1		1		1		1		0		1		4		5		9		4		1		4		6		1		2		1		3		2		2		6		5		0		0		0		80				0		0		1		0		0		1		6		12		3		2		18		9		9		6		13		0				1		19		32		28

		Fugitive				0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		1		0		1		0		0		0		0		0		8		0		1		0		0		0		0		1		2		1		1		1		0		0		0		0		0		0		0		20				1		0		0		0		0		1		1		2		0		8		1		0		4		2		0		0				1		4		9		6

		Geothermal				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		1		1		1		0		0		0		0		0		0		0		1		0		0		0		2		0		0		0		0		0		0		0		1		2		0		0		0		0		0		10				0		0		0		0		1		0		2		1		0		1		0		2		0		1		2		0				0		4		3		3

		HFCs				0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		2		0		4		0		0		2		2		0		0		1		1		0		0		0		0		1		1		1		0		0		0		0		0		1		0		0		0		19				2		0		0		0		0		1		0		6		2		2		2		0		3		0		1		0				2		7		6		4

		Hydro				0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		4		1		5		3		0		1		0		5		2		0		0		3		4		9		4		3		4		9		6		7		15		9		7		9		10		14		10		6		20		18		16		18		19		17		30		47		54		23		47		56		29		67		0		0		0		612				1		10		4		7		3		17		16		28		25		34		44		53		94		124		152		0				22		64		156		370

		Landfill gas				0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		1		2		0		0		0		2		1		1		3		4		1		3		1		0		2		2		3		5		3		1		4		4		3		6		1		4		4		2		1		4		2		5		9		3		6		18		14		10		12		6		11		12		0		0		0		177				1		3		2		5		8		3		10		8		13		9		7		16		27		36		29		0				11		29		45		92

		N2O				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		0		0		0		0		0		1		2		1		0		0		0		0		1		5		3		3		0		6		5		8		4		1		2		0		0		0		0		44				0		0		0		0		0		1		1		0		1		3		0		9		9		17		3		0				0		2		13		29

		Others				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0				0		0		0		0

		PFCs				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		2				0		0		0		0		0		0		0		0		0		0		1		0		0		0		1		0				0		0		1		1

		Reforestation				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		0		0		0		1		0		0		1		0		1		1		0		1		0		1		0		1		0		0		0		0		9				0		0		0		0		0		0		0		0		2		0		1		1		2		2		1		0				0		0		4		5

		Solar				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		2		0		0		2		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		8				0		0		0		0		0		0		3		2		0		0		2		0		0		0		1		0				0		5		2		1

		Tidal				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1				0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0				0		1		0		0

		Transport				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		2		0		0		0		0		0		2		0		0		0		6				0		0		0		0		0		0		1		0		0		0		1		0		2		0		2		0				0		1		1		4

		Wind				0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		2		0		0		0		0		1		3		4		0		5		2		14		15		8		5		6		9		9		1		8		16		15		16		6		20		14		9		8		9		12		17		11		22		23		20		0		0		0		311				1		0		0		2		0		8		7		37		20		18		47		40		26		40		65		0				3		52		125		131

		Total																										5		1		0		0		6		3		6		3		5		6		1		9		13		7		7		8		11		24		29		24		42		55		78		76		73		33		38		50		48		50		71		61		125		110		69		89		92		77		109		143		131		152		146		183		113		169		0		0		0		2551				6		15		14		23		22		64		121		227		121		169		296		250		329		429		465		0				58		434		836		1223

		Renewables																										1		1		0		0		5		1		6		3		1		3		0		8		7		3		6		5		10		23		15		9		20		32		38		39		45		21		23		35		28		29		32		31		94		57		46		58		58		44		78		80		87		77		93		99		76		122		0		0		0		1549				33%		80%		50%		65%		64%		75%		50%		54%		65%		53%		61%		65%		61%		60%		64%		0%

		CH4 reduction & Cement & Coal mine/bed																										2		0		0		0		1		2		0		0		3		2		1		1		5		4		1		3		1		1		9		12		12		9		28		14		12		6		8		9		8		13		32		13		7		35		15		16		11		8		12		28		20		28		16		10		13		14		0		0		0		445				33%		20%		36%		30%		36%		17%		27%		24%		19%		31%		19%		17%		15%		15%		8%		0%

		Energy Efficiency																										0		0		0		0		0		0		0		0		0		1		0		0		1		0		0		0		0		0		2		1		7		12		7		18		8		4		5		2		7		7		6		11		17		9		3		8		16		14		16		26		17		36		30		70		14		26		0		0		0		401				0%		0%		7%		4%		0%		3%		17%		15%		9%		12%		13%		11%		17%		19%		24%		0%

		Fuel switch																										0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		1		1		3		2		3		5		4		1		1		1		1		0		1		4		5		9		4		1		4		6		1		2		1		3		2		2		6		5		0		0		0		80				0%		0%		7%		0%		0%		2%		5%		5%		2%		1%		6%		4%		3%		1%		3%		0%

		HFC, PFC & N2O reduction																										2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		1		0		0		2		0		4		0		0		3		4		1		0		2		1		0		1		5		3		4		1		7		5		8		4		2		2		1		0		0		0		65				33%		0%		0%		0%		0%		3%		1%		3%		2%		3%		1%		4%		4%		4%		1%		0%

		Afforestation & Reforestation																										0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		0		0		0		1		0		0		1		0		1		1		0		1		0		1		0		2		1		0		0		0		11				0%		0%		0%		0%		0%		0%		0%		0%		2%		0%		0%		0%		1%		0%		1%		0%

		Total accumulated																										5		6		6		6		12		15		21		24		29		35		36		45		58		65		72		80		91		115		144		168		210		265		343		419		492		525		563		613		661		711		782		843		968		1078		1147		1236		1328		1405		1514		1657		1788		1940		2086		2269		2382		2551		2551		2551		2551

																																																																				232		with issuance.

		Table 4:

		Type		2012 kCERs		0		0		0		0		0		0		0		0		0		0		Dec-99		Dec-03		Jan-04		Feb-04		Mar-04		Apr-04		May-04		Jun-04		Jul-04		Aug-04		Sep-04		Oct-04		Nov-04		Dec-04		Jan-05		Feb-05		Mar-05		Apr-05		May-05		Jun-05		Jul-05		Aug-05		Sep-05		Oct-05		Nov-05		Dec-05		Jan-06		Feb-06		Mar-06		Apr-06		May-06		Jun-06		Jul-06		Aug-06		Sep-06		Oct-06		Nov-06		Dec-06		Jan-07		Feb-07		Mar-07		Apr-07		May-07		Jun-07		Jul-07		Aug-07		Sep-07		Oct-07		Nov-07		Dec-07		Total

		Afforestation				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1696		93		0		0		0		1789

		Agriculture				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3953		0		0		0		262		0		0		0		0		465		121		8065		5524		1486		4213		1862		1948		164		916		301		1017		1677		1690		603		23		2536		629		713		0		594		0		248		65		1521		3699		0		0		0		0		0		0		44294

		Biogas				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		576		0		0		1837		25		981		1005		0		0		280		0		668		546		27		2354		0		0		401		1527		1870		5277		5713		7831		1779		2491		1499		1081		2015		0		0		0		39782

		Biomass energy				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		552		0		99		0		233		1439		0		295		4513		430		1833		274		823		5408		1558		1590		2517		4314		5770		5090		3518		2847		2031		7681		3063		7768		2664		2099		10804		5382		6686		5623		10946		3175		9544		4129		8559		8472		7647		4767		4023		4515		0		0		0		162679

		Cement				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		9811		6502		694		232		957		0		0		0		0		0		948		104		3725		328		653		0		0		3177		0		1826		0		387		0		0		0		0		0		29345

		Coal bed/mine methane				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3458		9890		4408		0		18005		4779		0		11229		28297		5875		16861		3896		1699		4641		1668		0		0		0		114703

		Energy distribution				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		655		0		0		0		0		0		312		0		0		0		0		0		967

		EE households				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		48		0		0		0		0		0		0		0		0		206		0		0		0		0		0		0		0		257		0		0		0		0		0		0		0		0		0		0		0		0		7		0		471		0		0		0		0		988

		EE industry				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		437		0		0		0		0		0		0		0		0		228		106		241		526		141		1076		122		1885		124		0		988		19		44		226		292		298		76		465		1617		180		2028		2826		636		1607		2253		301		446		5323		0		0		0		24512

		EE own generation				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1313		9921		439		8899		4322		829		2853		318		882		1842		3665		15852		11980		993		365		1766		7732		9690		14934		12999		4843		30449		16395		48349		2661		0		0		0		0		214292

		EE service				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		72		21		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		47		0		0		0		75		0		0		0		216

		EE supply side				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		60		0		40		0		97		0		0		83		53		18		0		0		0		0		32		2030		1716		75		61		0		303		934		0		538		1469		6579		0		4067		0		0		0		18155

		Fossil fuel switch				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		114		0		0		0		0		0		0		0		0		0		194		173		1158		4153		1596		1804		402		153		25		59		67		0		936		3596		507		31891		19899		3143		31410		13588		3829		4176		1756		11321		3368		131		2215		16637		0		0		0		158301

		Fugitive				0		0		0		0		0		0		0		0		0		0		0		151		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		6910		1800		0		0		14505		0		10521		0		0		0		0		0		3583		0		13748		0		0		0		0		145		1476		50		1800		352		0		0		0		0		0		0		0		55042

		Geothermal				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1965		0		0		0		0		1836		1162		306		0		0		0		0		0		0		0		3965		0		0		0		1124		0		0		0		0		0		0		0		443		994		0		0		0		0		0		11795

		HFCs				0		0		0		0		0		0		0		0		0		0		0		38599		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		32585		0		0		0		90344		0		137932		0		0		51252		20073		0		0		15860		28040		0		0		0		0		17367		22481		45578		0		0		0		0		0		2244		0		0		0		502355

		Hydro				0		0		0		0		0		0		0		0		0		0		0		114		0		0		0		755		400		182		843		0		317		0		1741		733		0		0		1148		1296		4281		681		2816		1259		5100		1042		2739		4833		3448		3986		1664		3298		7048		2177		1345		9677		11381		8154		5705		7689		5788		17668		18868		23339		8790		21726		30518		14911		28270		0		0		0		265729

		Landfill gas				0		0		0		0		0		0		0		0		0		0		0		6667		0		0		0		2937		1788		0		0		0		1120		701		604		5378		15803		5719		1790		699		0		2585		3464		5364		5206		6343		470		15464		4957		3361		8155		1310		4989		10011		2595		961		2326		3539		2870		4748		5360		9352		10204		9758		9711		15338		1196		10046		9679		0		0		0		212569

		N2O				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		57190		35767		0		0		0		0		0		0		0		7508		13006		2722		0		0		0		0		22082		10423		54919		6804		0		7887		7768		15206		2837		759		1208		0		0		0		0		246088

		Others				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		PFCs				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		542		0		0		0		0		0		0		0		0		0		0		0		401		0		0		0		0		0		944

		Reforestation				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		470		174		0		0		0		0		0		1708		0		0		3		0		1493		30		0		1515		0		68		0		15		0		0		0		0		5475

		Solar				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		25		0		231		0		0		57		0		0		0		0		0		0		0		798		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1111

		Tidal				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1104		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1104

		Transport				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		59		0		0		0		0		0		0		0		0		0		0		1726		0		0		0		0		0		0		0		234		0		0		0		0		0		1440		0		0		0		3459

		Wind				0		0		0		0		0		0		0		0		0		0		0		0		345		0		0		0		0		0		0		0		0		0		1348		0		0		0		0		659		1713		3135		0		4879		856		2353		4624		2143		2846		1750		4220		5426		91		5050		9902		9946		5123		3033		13645		4270		7000		2032		2970		4226		5680		2626		8432		10019		7350		0		0		0		137694

		Total																										45531		345		0		0		4244		2187		281		843		4300		3312		701		3988		10933		16233		7551		5177		3477		11866		105822		53806		24189		36175		137007		34047		182960		17915		16231		81455		49130		27081		34331		57831		101708		66471		71028		63165		130350		73710		100182		148292		77971		114161		84265		106324		53431		83377		0		0		0		2253387

		Renewables																										114		345		0		0		1307		400		281		843		233		1755		0		3384		5246		430		1833		3387		2778		11402		5950		4430		10492		14604		9496		13434		11556		9141		7767		13844		11788		15576		14402		13373		33579		21886		18997		25374		24431		17833		34521		31681		43955		24721		34933		46210		30034		42150		0		0		0		619895

		CH4 reduction & Cement & Coal mine/bed																										6818		0		0		0		2937		1788		0		0		3953		1120		701		604		5639		15803		5719		1790		699		465		9616		13330		10887		6693		34873		8834		28627		5354		5234		8456		2327		6666		15284		6655		25570		9374		7893		21915		10180		6099		22056		41976		17497		30272		22933		3281		14687		11347		0		0		0		455953

		Energy Efficiency																										0		0		0		0		0		0		0		0		0		437		0		0		48		0		0		0		0		0		288		106		1652		10725		698		9975		4444		2797		3030		335		1870		2118		3708		17804		12305		3321		2157		2306		9409		10526		17265		16994		5479		32641		20126		55541		3577		10906		0		0		0		262588

		Fuel switch																										0		0		0		0		0		0		0		0		114		0		0		0		0		0		0		0		0		0		194		173		1158		4153		1596		1804		402		153		25		59		67		0		936		3596		507		31891		19899		3143		31410		13588		3829		4176		1756		11321		3368		131		2215		16637		0		0		0		158301

		HFC, PFC & N2O reduction																										38599		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		89775		35767		0		0		90344		0		137932		0		0		58760		33079		2722		0		16402		28040		0		22082		10423		54919		24171		22481		53466		7768		15206		2837		1160		1208		2244		0		0		0		749387

		Afforestation & Reforestation																										0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		470		174		0		0		0		0		0		1708		0		0		3		0		1493		30		0		1515		0		68		0		1711		93		0		0		0		7264

		Accumulated Subtotals		2012 MCERs

		Renewables																										0.1		0.5		0.5		0.5		1.8		2.2		2.4		3.3		3.5		5.3		5.3		8.7		13.9		14.3		16.2		19.6		22.3		33.7		39.7		44.1		54.6		69.2		78.7		92.1		103.7		112.8		120.6		134.5		146.2		161.8		176.2		189.6		223.2		245.1		264.1		289.4		313.9		331.7		366.2		397.9		441.8		466.6		501.5		547.7		577.7		619.9		619.9		619.9		619.9

		CH4 reduction & Cement & Coal mine/bed																										6.8		6.8		6.8		6.8		9.8		11.5		11.5		11.5		15.5		16.6		17.3		17.9		23.6		39.4		45.1		46.9		47.6		48.0		57.7		71.0		81.9		88.6		123.4		132.3		160.9		166.2		171.5		179.9		182.3		188.9		204.2		210.9		236.4		245.8		253.7		275.6		285.8		291.9		314.0		355.9		373.4		403.7		426.6		429.9		444.6		456.0		456.0		456.0		456.0

		Energy Efficiency																										0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.4		0.4		0.4		0.5		0.5		0.5		0.5		0.5		0.5		0.8		0.9		2.5		13.3		14.0		23.9		28.4		31.2		34.2		34.5		36.4		38.5		42.2		60.0		72.3		75.7		77.8		80.1		89.5		100.1		117.3		134.3		139.8		172.4		192.6		248.1		251.7		262.6		262.6		262.6		262.6

		Fuel switch																										0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.3		0.5		1.6		5.8		7.4		9.2		9.6		9.7		9.8		9.8		9.9		9.9		10.8		14.4		14.9		46.8		66.7		69.9		101.3		114.9		118.7		122.9		124.6		136.0		139.3		139.4		141.7		158.3		158.3		158.3		158.3

		HFC & N2O reduction																										38.6		38.6		38.6		38.6		38.6		38.6		38.6		38.6		38.6		38.6		38.6		38.6		38.6		38.6		38.6		38.6		38.6		38.6		128.4		164.1		164.1		164.1		254.5		254.5		392.4		392.4		392.4		451.2		484.3		487.0		487.0		503.4		531.4		531.4		553.5		563.9		618.8		643.0		665.5		719.0		726.7		741.9		744.8		745.9		747.1		749.4		749.4		749.4		749.4

		Afforestation & Reforestation																										0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.5		0.6		0.6		0.6		0.6		0.6		0.6		2.4		2.4		2.4		2.4		2.4		3.8		3.9		3.9		5.4		5.4		5.5		5.5		7.2		7.3		7.3		7.3		7.3

		Accumulated Total																										45.5		45.9		45.9		45.9		50.1		52.3		52.6		53.4		57.7		61.0		61.7		65.7		76.7		92.9		100.5		105.6		109.1		121.0		226.8		280.6		304.8		341.0		478.0		512.0		695.0		712.9		729.1		810.6		859.7		886.8		921.1		979.0		1080.7		1147.1		1218.2		1281.3		1411.7		1485.4		1585.6		1733.9		1811.8		1926.0		2010.3		2116.6		2170.0		2253.4		2253.4		2253.4		2253.4

		Table 5:

		Type		kCERs/yr																								Dec-03		Jan-04		Feb-04		Mar-04		Apr-04		May-04		Jun-04		Jul-04		Aug-04		Sep-04		Oct-04		Nov-04		Dec-04		Jan-05		Feb-05		Mar-05		Apr-05		May-05		Jun-05		Jul-05		Aug-05		Sep-05		Oct-05		Nov-05		Dec-05		Jan-06		Feb-06		Mar-06		Apr-06		May-06		Jun-06		Jul-06		Aug-06		Sep-06		Oct-06		Nov-06		Dec-06		Jan-07		Feb-07		Mar-07		Apr-07		May-07		Jun-07		Jul-07		Aug-07		Sep-07		Oct-07		Nov-07		Dec-07

		Afforestation																																																																																																																		318		9

		Agriculture																																										410								29										56		19		1101		766		210		571		283		283		24		134		48		164		268		270		104		4		422		112		123				106				46		12		271		828

		Biogas																																																														72						214		4		112		144						45				118		100		5		419						70		292		331		1109		1033		1647		362		448		310		216		408

		Biomass energy																																		67				12				26		175				31		666		42		206		39		83		522		261		174		289		522		718		612		385		439		333		1253		527		1228		415		355		1603		916		1076		947		1881		632		1677		737		1592		1650		1435		942		798		912

		Cement																																																																						1067		800		69		33		153												150		13		463		58		105						553				286				77

		Coal bed/mine methane																																																																																								435		1487		512				3101		810				1946		5183		1233		3394		751		403		908		334

		Energy distribution																																																																																																				55												58

		EE households																																																		7																		36																45																										1				97

		EE industry																																												49																		24		12		27		55		14		131		16		319		12				175		3		7		37		43		49		13		69		272		21		350		516		115		312		438		57		86		1118

		EE own generation																																																																		194		1025		54		1219		653		118		676		52		147		281		611		2709		2107		154		70		327		1350		1810		3024		2518		906		6025		3244		10262		553

		EE service																																																																				12		3																																						9								15

		EE supply side																																																														5				4				10						12		9		2										5		353		361		9		11				32		198				95		313		1300				789

		Fossil fuel switch																																										13																				30		14		162		429		163		204		62		19		4		7		11				156		571		92		5559		3318		594		6005		2505		696		816		351		2689		641		25		466		3678

		Fugitive																										15																																				677		220						2532				1497												559				2500										15		221		9		327		58

		Geothermal																																																								281										279		177		75																652								219																83		230

		HFCs																										4793																																				3834								15900				21543						8440		3500						2802		4810										3473		4248		7985												464

		Hydro																										19								107		66		22		110				40				245		132						136		152		485		91		443		118		783		139		314		899		580		788		291		581		1364		373		222		1960		2097		1310		1338		1413		1081		3583		3672		4626		1678		4316		6745		3214		6082

		Landfill gas																										702								341		983								141		70		76		717		1752		817		256		120				340		470		799		729		872		52		2639		844		536		1330		210		881		1637		469		194		427		664		586		984		1004		1753		1992		1783		1834		3017		231		1999		1937

		N2O																																																														9151		5961																1268		2116		473										4047		1876		10920		1320				1839		1492		1240		612		150		247

		Others

		PFCs																																																																																								86																								80

		Reforestation																																																																												49		26												347						0				182		6				221				11				3

		Solar																																																																4				39						7																129																										4

		Tidal																																																																				315

		Transport																																																																		7																						247																42												290

		Wind																												37																				207										94		193		515				703		117		293		554		268		548		396		655		818		15		873		1890		1908		813		526		1872		810		1386		355		603		815		1152		521		1970		2077		1525

		Total																										5529		37		0		0		515		1048		35		110		449		404		70		559		1552		1794		1022		711		450		1255		15019		8400		3347		4663		22414		4282		28465		2985		3068		13392		8248		4675		5654		9930		17757		11317		12178		10972		24854		13921		19001		27740		15121		21054		16660		22840		10981		17565		0		0		0

																																																																																																																		17.1286673293		Million CERs added each month in the next

																																																																																																																		39		months until Post Kyoto=						1113		Million 2012CERs expected from future projects

																																																																																																																												being added from now until end of 2012.

		Table 6:

		CERs issued		kCERs																								1-Oct-05		1-Nov-05		1-Jan-06		1-Mar-06		1-May-06		20-Jun-06		9-Aug-06		14-Sep-06		20-Oct-06		29-Nov-06		20-Dec-06		11-Jan-07		1-Feb-07		14-Mar-07		1-Apr-07		1-May-07		31-May-07		11-Jun-07		17-Jul-07		27-Aug-07		1-Oct-07

		Afforestation

		Agriculture																																		293		995		995		995		995		995		995		1084		1114		1140		1331		1929		1929		1934		1934		1934		1974

		Biogas																																		85		85		85		85		85		85		85		85		85		85		85		85		228		228		240		240		274

		Biomass energy																												48		48		48		48		287		618		1406		2534		2748		2771		4482		4601		5493		5511		5511		5941		5980		6592		6850		7053

		Cement																																																226		226		266		469		469		469		469		594		594		703

		Coal bed/mine methane

		Energy distribution

		EE households

		EE industry																																		61		61		62		62		62		62		62		100		168		214		221		221		221		311		369		369		387

		EE own generation																																						67		178		178		215		215		363		438		438		438		693		693		693		6200		6247		6278

		EE service																																																								2		2		2		2		2		2

		EE supply side																																																								16		30		30		30		30		30

		Fossil fuel switch																																																				21		229		229		240		240		640		705		923

		Fugitive																																										278		278		278		278		278		278		278		278		278		278		278		278		278

		Geothermal																																												27		27		27		27		102		102		102		102		102		102		102		102

		HFCs																																3513		4092		7692		8480		10938		11714		14128		15402		16443		16443		19624		21498		23887		25906		28919		31089		39775		41570

		Hydro																												10		10		10		10		203		462		623		722		1054		1234		1547		1547		1641		1951		1952		2237		2237		2304		2547		2701

		Landfill gas																														46		46		46		46		73		73		73		73		189		605		605		605		689		1839		2039		2111		2111		2248		2296

		N2O																																												1254		2005		2005		2005		4853		6122		6122		9190		9190		9190		12246		16051

		Others

		PFCs

		Reforestation

		Solar

		Tidal

		Transport																																																																		59

		Wind																																								86		127		557		767		897		968		1318		1370		1416		1444		1444		1486		1878		2186

		Total		kCERs																								0		58		104		3617		4635		9370		10842		14445		16767		21476		24029		28141		28504		36077		40294		44751		50949		54169		63161		76045		82867

		Renewables		Subtotals																								0		58		58		58		142		575		1165		2200		3467		4472		4883		7037		7228		8638		9020		9066		9952		9991		10725		11617		12316

		CH4 reduction & Cement & Coal mine/bed																										0		0		46		46		339		1041		1068		1068		1346		1346		1462		2192		2222		2290		2767		4515		4714		4792		4917		5054		5251

		Energy Efficiency																										0		0		0		0		61		61		129		240		240		277		277		463		606		652		659		933		946		1036		6601		6648		6757

		Fuel switch																										0		0		0		0		0		0		0		0		0		0		0		0		0		21		229		229		240		240		640		705		923

		HFC & N2O reduction																										0		0		0		3513		4092		7692		8480		10938		11714		15382		17407		18448		18448		24476		27620		30008		35097		38109		40279		52021		57621

		Afforestation & Reforestation																										0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Afforestation & Reforestation		MCERs																								0.0		0.1		0.1		3.6		4.6		9.4		10.8		14.4		16.8		21.5		24.0		28.1		28.5		36.1		40.3		44.8		50.9		54.2		63.2		76.0		82.9

		Fuel switch		Stacked																								0.0		0.1		0.1		3.6		4.6		9.4		10.8		14.4		16.8		21.5		24.0		28.1		28.5		36.1		40.3		44.8		50.9		54.2		63.2		76.0		82.9

		Energy Efficiency		for curve																								0.0		0.1		0.1		3.6		4.6		9.4		10.8		14.4		16.8		21.5		24.0		28.1		28.5		36.1		40.1		44.5		50.7		53.9		62.5		75.3		81.9

		CH4 reduction & Cement & Coal mine/bed																										0.0		0.1		0.1		3.6		4.6		9.3		10.7		14.2		16.5		21.2		23.8		27.7		27.9		35.4		39.4		43.6		49.8		52.9		55.9		68.7		75.2

		Renewables																										0.0		0.1		0.1		3.6		4.2		8.3		9.6		13.1		15.2		19.9		22.3		25.5		25.7		33.1		36.6		39.1		45.0		48.1		51.0		63.6		69.9

		HFC & N2O reduction																										0.0		0.0		0.0		3.5		4.1		7.7		8.5		10.9		11.7		15.4		17.4		18.4		18.4		24.5		27.6		30.0		35.1		38.1		40.3		52.0		57.6





				Graph 1:																												Graph 1a:

		Graph 1:		All the CDM projects in the pipeline are sorted after the month their 30 day public comment period under validation started.																												This graph shows almost the same as graph 1.

				The graph shows the total number of CDM projects each month, and how many of these that have been submitted for registration.																												For each quarter is shows the bars for the number of project starting

				The line on the graph shows the cumulative value in these monthly timelags.																												their comment period and the fraction submitted for registration.

																																The line shows this fraction as a percentage.

																																Note: This graph was developed together with Kenichiro Yamaguchi

				Graph 2:

		Graph 2:		The line on graph 1 showing the cumulative average number of days between the Start of the 30 day period for public comment under

				the validation and the request for registration is again shown on this graph. However, here the average monthly number of days used

				for the calculation of the cumulative graph are shown.

		Graph 3:

		The time span (in months) between the start of the comment period under the validation and the date of the Letter Of Approval (LoA)

		from the host country has been calculated for all projects requesting registration and registered projects.

		When the LoA comes before the validation the value on the graph is negative.

																						Percentage of projects with delay < 0:								23%

																						Average delay for those with delay > 0:								4.8		Months
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Number of months

Number of CDM projects

Time span between start of comment period and host country LoA. Distribution of number of CDM projects in each month in this interval.
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277.1309122517

134.4985506992

92.9321273163

45.9452219868

245.9329108688

673.8117149854

282.6829672917

135.9532599392

92.9321273163

46.3416234868

253.6624863988

741.8689696654

293.3167778377

137.9855391192

93.3683047563

46.7412774868

272.2849704328

860.1608779499

300.8025670575

141.4490554492

94.6912210063

48.4409076868

288.3133168554

903.5105617399

305.3156336087

143.3596349492

98.5152090063

52.3286821868

308.7994268054

983.6944626179

312.1315815487

145.551408063

101.1443524063

56.0281837168

327.4403604332

1027.5301309289

323.2117028395

147.839658153

101.2257364963

57.3016112368

353.1468642939

1106.8252331108

337.5269461105

151.4769168318

101.3940565383

59.9339830068

359.4223722183

1136.7737630883

346.2195650036

152.7562398958

101.3940565383

60.0813808678

372.7856117843

1187.6017948355

353.3966496964

155.4940290392

101.3940565383

60.0813808678

395.4194312463



Methods

				The		228		proposed new (baseline & Monitoring) methodologies sent to the Executive Board						(Resubmitted methodologies are only counted once, CCS methodologies not included)																																		Table 2:

		The Pipeline was produced by Jørgen Fenhann, UNEP Risø Centre 01-10-07, j.fenhann@risoe.dk, Phone (+45)46775105																																																Initial		Days				Number								Number

		Table 1:																						Submission				Decision		Days to				Decision		Days to														decision		Rejection		Approval		Per round								Cumulative

		Round		Meth. No.		Type		Description		AM/ACM		GHG reduction/yr		Host country		Credit buyer		Consultant		Title		Comment		date		1. Mark		1.Mark		1. Mark		End mark		End mark		End mark												Round		average		average		average		Submitted		A		C/ withdrawn		Pending		A		C/ withdrawn		Pending

		1		1		Biomass energy		Bagasse power		AM15		40 ktCO2		Brazil		n.a.		ECONERGY Brasil		Vale Do Rosário bagasse cogeneration		A tool for calculating the Operating Margin when the grid contain more than 80% of hydro. Minimum hydro excluded from Operating margin. Maybe ok for other biomass fuels that do not generate CH4.		15-Apr-03		B		8-Jun-03		54		A		28-Nov-03		227												1		54		54		219		14		6		8		0		6		8		0

		1		2		Fugitive		Fuel switch from coke to charcoal in steel works (=NM29=NM104)				384 ktCO2		Brazil		IFC-Netherlands & Japan		EcoSecurities		V&M Do Brazil avoided fuel switch project		Problem: the project is a continuation of existing pratice: Split view in Meth Panel whither it is possible. Nonpaper circulated.		15-Apr-03		C		8-Jun-03		54																		2		61		61		141		2		1		1		0		7		9		0

		1		3		Fugitive		CO2 from NH3 production used in methanol prod.				229 ktCO2		Trinidad & Tobago		Germany		Hamburg Inst. of Int. Economics		M5000 plant in Republic of TrinidAB and Tobago				15-Apr-03		C		8-Jun-03		54																		3		198		668		287		5		4		1		0		11		10		0

		1		4		Landfill		Landfill gas flaring		AM2		ca. 800 ktCO2		Brazil		n.a.		ICF Consulting UK		SalvABor Da Bahia landfill gas project		Only flaring, monitor regulation. Emissions from waste collection and transport to landfill included.		15-Apr-03		B		8-Jun-03		54		A		29-Jul-03		105												4		219		347		308		14		8		6		0		19		16		0

		1		5		Landfill		Landfill gas electricity		AM3		ca. 300 ktCO2		Brazil		WB NCDF		Ecosecurities		NovaGerar landfill gas to energy project		No claim for CERs from el-production, ex-ante: no law - 20% discountfactor on emissions for future regulations, waiting for Kyoto to enter into force.		15-Apr-03		B		8-Jun-03		54		A		17-Oct-03		185												5		245		224		415		9		8		1		0		27		17		0

		1		6		Hydro		Hydro Power				144 ktCO2		Guatamala		PCF		Hernan Garcia		Guatamala El CanABa Hydroelectric project				15-Apr-03		C		8-Jun-03		54																		6		191		185		351		11		5		6		0		32		23		0

		1		7		HFCs		Burning HFC23 from HCFC22 production		AM1		1400 ktCO2		South Korea		Japan		Climate Experts Ltd.		HFCs decomposition project in Ulsan				15-Apr-03		B		8-Jun-03		54		A		29-Jul-03		105												7		194		181		241		9		2		7		0		34		30		0

		1		8		Hydro		Hydro Power				100 ktCO2		Costa Rica		CERUPT		Costa Rica Institute of Electricity		Peñas Blancas hydroelectric project				15-Apr-03		C		8-Jun-03		54																		8		205		227		353		20		9		11		0		43		41		0

		1		9		Biomass energy		Rice husk power plant (el + steam + cement)				400 ktCO2		Thailand		n.a.		Mitsubishi Securities		A.T. Biopower rice husk power project		Not a lot of hydro. Not only rice husk.		15-Apr-03		C		8-Jun-03		54																		9		181		166		219		17		9		8		0		52		49		0

		1		10		Landfill		Landfill gas electricity		AM10		400 ktCO2		South Africa		PCF		PCF		Durban, South Africa landfill gas to electricity		CERs from CH4 + el. is displaced, Ex-post:Monitor regulation, ex-post average grid emis. factor.		15-Apr-03		B		8-Jun-03		54		A		17-Oct-03		185												10		151		225		364		13		6		7		0		58		56		0

		1		11		Biomass energy		Bagasse Power				100 ktCO2		India		n.a.		SCM Sugars Limited (India)		26 MW bagasse/Biomass cogenerationpower project , Koppa				15-Apr-03		C		8-Jun-03		54								Average time:										11		180		265		384		10		2		8		0		60		64		0

		1		12		Wind		Wind farm		ACM2		53 ktCO2		Jamaica		CERUPT		EcoSecurities		Wigton wind farm project				15-Apr-03		B		8-Jun-03		54		Con		3-Sep-04		507		Initial		54								12		174		326		226		7		3		4		0		63		68		0

		1		14		Biomass energy		Rice husk power plant (Combined with NM9)				400 ktCO2		Thailand		n.a.		Mitsubishi Securities		A.T. Biopower rice husk power project		Not a lot of hydro. Not only rice husk.		15-Apr-03		C		8-Jun-03		54								Rejection		54								13		162		300		368		11		5		6		0		68		74		0

		1		15		Biomass energy		Rice husk power plant (Combined with NM9)				400 ktCO2		Thailand		n.a.		Mitsubishi Securities		A.T. Biopower rice husk power project		Not a lot of hydro. Not only rice husk.		15-Apr-03		C		8-Jun-03		54								Approval		219								14		235		320		308		23		12		10		1		80		84		1

		2		13		Biogas		0,65 MW biogas power from palm oil waste water				27 ktCO2		Malaysia		Japan		EX Corporation, Japan		FELDA Lepar Hilir palm oil mill, biogas project in Malaysia				29-May-03		C		29-Jul-03		61								Initial		61								15		223		203		351		15		6		8		1		86		92		2

		2		16		Fuel switch		Fuel switch from coal to natural gas		AM8/ACM9		18 ktCO2		Chile		Japan (J-Power)		MGM International		Graneros plant fuel switching project		Emissions from mining, transportation & gas field exploration has been removed outside the project boundary		29-May-03		B		29-Jul-03		61		A		17-Oct-03		141		Rejection		61								16		182		119		345		9		2		2		5		88		94		7

		3		17		EE industry		Efficiency improvement of steam use at refinery		AM17		100 ktCO2		China		n.a.		Armstrong		Steam system efficiency improvement in refineris in Fushun, China				16-Jul-03		B		26-Mar-04		254		A		3-Dec-04		506		Approval		141								17		179		163		260		10		1		6		3		89		100		10

		3		18		EE supply side		New cogeneration industrial plant using natural gas		AM14		115 ktCO2		Chile		Japan (J-Power)		MGM International		Metrogas package cogeneration project		The CH4 captured is avoiding emission due to grid-displaced electricity. No sales of electricity or heat to grid.		16-Jul-03		B		26-Mar-04		254		A		3-Sep-04		415												18		154		132		177		21		5		9		7		94		109		17

		3		19		Biomass energy		Rice husk power plant (only electricity, =NM9)		AM4		400 ktCO2		Thailand		n.a.		Mitsubishi Securities		A.T. Biopower rice husk power project		Not a lot of hydro. Not only rice husk.		16-Jul-03		A		17-Oct-03		93								Initial		198								19		154		132		0		8		0		0		8		94		109		25

		3		20		Hydro		Hydro Power (=NM125)				70 ktCO2		Colombia		Japan (J-Power)		MGM International		La Vuelta and La Herradura hydroelectric project		Flooding: 75 mg CH4-C/m2-day. 2 years in the pipe, 6 times for the METH Panel, 2 times B from EB!		16-Jul-03		B		26-Mar-04		254		C		14-May-05		668		Rejection		668								Average				229		315		228

		3		21		Landfill		Landfill gas power for on site usage		AM11		70 ktCO2		Brazil		CERUPT		ONYX		CERUPT methodology for landfill gas recovery		No CH4 capture in the baseline. No regulation for CH4 capture (could be merged with no.5). No credit from el-production. No emissions from waste transport.		16-Jul-03		A		28-Nov-03		135								Approval		287

		4		22		Biogas		Biogas power from swine manure		AM6		90 ktCO2		Chile		Canada		Poch Ambiental, Chile		CH4 capture and combustion from swine manure treatment at Peralillo				10-Sep-03		B		26-Mar-04		198		A		14-Jun-04		278

		4		23		Hydro		Hydro power		AM5		70 ktCO2		Mexico		PCF		PCF		El Gallo hydroelectric project (<60MW)		No change in fuel-mix for el-production in the period. Only <60 MW additions.Combined margin approach (build margin ex-post). Public info on barriers and common practice. Existing dam (no CH4)		10-Sep-03		A		28-Nov-03		79

		4		24		Wind		Wind farm		ACM2		45 ktCO2		Colombia		PCF		PCF		Jepirachi wind power project				10-Sep-03		B		26-Mar-04		198		Con		3-Sep-04		359

		4		25		Biomass energy		Biomass residues power plant				85 ktCO2		India		Swedish Energy Agency		Raghu Rama Ren. Energy ltd.		18 MW biomass power porject in Tamilnadu, India				10-Sep-03		C		26-Mar-04		198

		4		26		Fugitive		Recovering associated gas in stead of flaring		AM9		670 ktCO2		Vietnam		Japan		Japan Vietnam Petroleum		Rang Dong oil filed associated gas recovery and utilization project				10-Sep-03		A		26-Mar-04		198

		4		27		Biomass energy		Bagasse power expansion				23 ktCO2		Brazil		CERUPT		Ecoinvest		Catanduva Sugarcane Mill, Biomas power plants expansion				10-Sep-03		Withdrawn		26-Mar-04		198

		4		28		Biomass energy		Switch from coal/lignite to agro-biomass power		AM7		600 ktCO2		India		PCF		Winrock International India (WII)		TA Sugars proposed sugar cogeneration plant and fuel switch project				10-Sep-03		A		14-Jun-04		278

		4		29		Fugitive		Fuel switch from coke to charcoal in steel works (=NM2=NM104)				384 ktCO2		Brazil		IFC-Netherlands & Japan		EcoSecurities		V&M Do Brazil avoided fuel switch project		Problem: the project is a continuation of existing pratice: Split view in Meth Panel whither it is possible. Nonpaper circulated.		10-Sep-03		C		25-Feb-05		534

		4		30		Biomass energy		Bagasse power and steam				95 ktCO2		India		n.a.		Balrampampur Chini Mills ltd.		Haidargarh bagasse based cogeneration power project, Balrampur Chini Mills				10-Sep-03		B		26-Mar-04		198		C		22-Oct-04		408

		4		31		EE own generation		10 MW power from waste heat in iron kiln		ACM4		37 ktCO2		India		n.a.		OSIL, India		OSIL 10 MW waste heat recovery based captive power project				10-Sep-03		B		26-Mar-04		198		A		8-Jul-05		667

		4		32		Landfill		5.6 MW power from municipal waste (landfill)		AM12		100 ktCO2		India		PCF		IDFC, ACIL,PCF		Municipal solid waste treatment cum energy generation project, Lucknow		Average regulation implementation should be <50%		10-Sep-03		A		26-Mar-04		198

		4		33		EE industry		Energy efficient expansion of cement factory				80 ktCO2		Costa Rica		CERUPT		HOLCIM		Holcim Cartago plant expansion project				10-Sep-03		B		26-Mar-04		198		Withdrawn		26-Mar-04		198		Initial		219

		4		34		Agriculture		CH4 & N2O reductions from manure management		AM16		20 ktCO2		Brazil		Canada		AgCert Canada Co.		Granja Becker GHG mitigation project		Based on the IPCC guidelines for dif. management systems for baseline and projects, not much monitoring. If biogas is burned calculate emissions.		10-Sep-03		B		26-Mar-04		198		A		22-Oct-04		408		Rejection		347

		4		35		Biomass energy		Capacity augmentation component of NM28				600 ktCO2		India		PCF		Winrock International India (WII)		TA Sugars proposed sugar cogeneration plant and fuel swtich project				10-Sep-03		Withdrawn		26-Mar-04		198								Approval		308

		5		36		Wind		120 MW wind farm in Zafarana		ACM2		227 ktCO2		Egypt		Japan (JBIC)		Mitsubishi Securities		Zafarana wind power plant project				23-Jan-04		Con		3-Sep-04		224

		5		37		EE industry		Energy efficiency in ammonia fertilizer plant		AM18		23 ktCO2		India		Italy		Indo Gulf Fertilizers Limeted		Energy efficiency through installation of modified CO2 removal system in ammonia plant				23-Jan-04		B		3-Sep-04		224		A		3-Dec-04		315

		5		38		Biogas		1,4 MW biogas power from sewage water		AM13		73 ktCO2		Moldavia		Denmark (EPA)		COWI		Methane gas capture and electricity production at Chisinau wastewater treatment plant				23-Jan-04		B		3-Dec-04		315		A		12-May-06		840

		5		39		Biogas		1,5 MW biogas power from palm oil effluent		AM13		55 ktCO2		Malaysia		Japan		Mitsubishi Securities		Bumibiopower methane extraction and power generation project		The CH4 captured is avoiding emission due to grid-displaced electricity. No sales of electricity or heat to grid.		23-Jan-04		A		3-Sep-04		224

		5		41		Biogas		Biogas for drying & power at starch factory		AM22		372 ktCO2		Thailand		n.a.		EcoSecurities		Korat waste to energy project, Thailand				23-Jan-04		B		22-Oct-04		273		A		14-May-05		477

		5		42		EE service		Water pumping efficiency improvement		AM20		36 ktCO2		India		WB Carbon Finance		QualityTonnes India		Energy efficiency improvements in municipal water utilities in Karnataka				23-Jan-04		B		22-Oct-04		273		A		25-Feb-05		399

		5		43		Hydro		A 86 MW hydro added & 2 units upgraded		ACM2		39 ktCO2		Panama		n.a.		AES Panama		Bayano hydroelectric project		Existing reservoir, therefore no extra CH4 emissions		23-Jan-04		Con		3-Sep-04		224								Initial		245

		5		44		EE service		Water pumping power factor improvement				36 ktCO2		India		WB Carbon Finance		QualityTonnes India		Power factor improvements in municipal water utilities in Karnataka, India				23-Jan-04		C		3-Sep-04		224								Rejection		224

		5		45		Cement		Fly ash utilization in cement production		ACM5		250 ktCO2		India		n.a.		Birla Corporation Limited		Optimal utilization of clinker and conversion factor improvement				23-Jan-04		B		3-Sep-04		224		Con		30-Sep-05		616		Approval		415

		6		46		Energy distribution		Reconstruction of a district heating network (=NM103)				39 ktCO2		Uzbekistan		PCF		PCF		Andijan district heating project		New PDD. Local coal fired stoves and distirct heating systems replaced		15-Apr-04		C		3-Sep-04		141

		6		47		Cement		Reducing clinker component in cement  by adding pozzolan		ACM5		100 ktCO2		Indonesia		PCF		Indocement + DP Solusi		Indocement's alternative cement production project - blended cement component				15-Apr-04		B		22-Oct-04		190		Con		30-Sep-05		533

		6		48		EE industry		Fuel switch from coal to biomass & waste in cement factory		ACM3		100 ktCO2		Indonesia		PCF		Indocement + DP Solusi		Indocement's alternative cement production project - alternative fuel component component				15-Apr-04		B		22-Oct-04		190		Con		25-Feb-05		316

		6		49		EE own generation		Recovery of BOF waste gas at steel plant				88 ktCO2		India		n.a.		PriceWaterhouseCoopers		BOF Gas Waste heat recovery				15-Apr-04		C		3-Sep-04		141

		6		50		Biomass energy		34 MW bagasse power plant		ACM6		100 ktCO2		Thailand		Denmark		Agrinergy Ltd		Ratchasima Small Power Producer (SPP) Expansion Project				15-Apr-04		B		3-Dec-04		232		Con		30-Sep-05		533

		6		51		Hydro		30 MW hydro power in a hydro dominated grid				94 ktCO2		Brazil		n.a.		Ecoinvest		PCH Passo do Meio (Small hydropower plant project feedign into a hydro dominating grid)		Using only operating margin (Wb=0), in order to cope with the large hydro part. Not accepted by EB.		15-Apr-04		C		3-Dec-04		232

		6		52		Transport		Expansion of the bus system in Bogoto				250 ktCO2		Colombia		Netherlands		Servicios Ambientales, J82CAF		Urban Mass Transportation System (TransMilenio), Bogotá DC, Colombia				15-Apr-04		C		3-Sep-04		141

		6		53		Geothermal		55 MW geothermal power at Lihir gold mine		AM19		300 ktCO2		Papua New Guinea		n.a.		EcoSecurities		Lihir Geothermal Power Project				15-Apr-04		A		3-Dec-04		232

		6		54		Hydro		15 MW run-of-river hydro power				68 ktCO2		Ecuador		WB-CF		WB-CF		Sibimbe Hydroelectric Project				15-Apr-04		C		25-Feb-05		316								Initial		191

		6		55		Geothermal		110 MW geothermal power in west Java		ACM2		780 ktCO2		Indonesia		n.a.		Amoseas Indonesia Inc.		Darajat Unit III Geothermal Project				15-Apr-04		Con		3-Sep-04		141								Rejection		185

		6		56		Biogas		Biogas from alcohol wastewater				100 ktCO2		Nicaragua		the Netherlands		CAF		Vinasse Anaerobic Treatment Project - Compañía Licorera de Nicaragua				15-Apr-04		C		3-Sep-04		141								Approval		351

		7		40		EE industry		Fuel switch from coal to palm oil shells at cement plant		ACM3		145 ktCO2		Malaysia		UK		Lafarge Malayan Cement		Replacement of Fossil Fuel by Palm Kernel Shell Biomass in the production of Portland Cement				29-Jun-04		Con		25-Feb-05		241

		7		57		PFCs		PFC reduction by continous feeding of Aluminium plant				286 ktCO2		India		n.a.		PriceWaterhouseCoopers		PFC Emission reductions through installation of point break feeders (PBF) in horizontal stud Soderberg (HSS) cells in aluminum plants				29-Jun-04		C		25-Feb-05		241

		7		58		Energy distribution		Power plant waste heat in new district heating system (=NM96)				93 ktCO2		China		Denmark (DANIDA)		COWI		Energy Efficiency Improvements-Hou Ma District Heating, Shanxi Province, China				29-Jun-04		C		3-Dec-04		157

		7		59		EE own generation		CO collection el-gen & el-motor savings at steel plant =NM64)				47 ktCO2		Brazil		n.a.		CST + PriceWaterhouseCoopers		Optimization and Co-Generation of Energy from Steel Making Process - energy co-generation from steel making gas recovery				29-Jun-04		C		3-Dec-04		157

		7		60		Biomass energy		Upgrade & expansion of biomass plant from 24MW to 53MW				80 ktCO2		Thailand		n.a.		ERM-Siam Co, Ltd, Thailand		Dan Chang Bio-Energy Cogeneration project (DCBC)		Base on NM1+AM4		29-Jun-04		C		3-Dec-04		157

		7		61		N2O		Thermal destruction of N2O from Adipic acid production		AM21		9147 ktCO2		South Korea		France (Rhodia)		Rhodia + Axel Michaelowa		N2O Emission Reduction in Onsan, South Korea				29-Jun-04		A		25-Feb-05		241

		7		62		EE supply side		120 MW nat.gas. combined cycle replaces average fuel				232 ktCO2		India		n.a.		ACAN Power Company Ltm.		APCL Electricity Generation Project With Cleaner Fuel				29-Jun-04		C		25-Feb-05		241								Initial		194

		7		63		Landfill		Avoiding landfilling by composting municipal waste in Dhaka				40 ktCO2		Bangladesh		the Netherlands		Royal Haskoning, Netherlands		Organic Green Waste Composting		The baseline assumes a 50% CH4 collection at the landfill		29-Jun-04		C		3-Dec-04		157								Rejection		181

		7		64		EE own generation		CO collection el-gen & el-motor savings at steel plant (NM59)				47 ktCO2		Brazil		n.a.		CST + PriceWaterhouseCoopers		Optimization and Co-Generation of Energy from Steel Making Process - energy co-generation from steel making gas recovery				29-Jun-04		C		3-Dec-04		157								Approval		241

		8		66		Coal bed/mine methane		Coalmine Methane Utilization Project at Nanshan Mine		ACM8		62 ktCO2		China		Japan		Trexler Climate+Energy Services		CH4 collected will be used for electricity production, but CERs only claimed for the 40% CH4 releasd to atm.				28-Oct-04		B		25-Nov-05		393		Con		25-Nov-05		393

		8		67		EE supply side		Capture of CH4 in new charcoal production process				250 ktCO2		Brazil		n.a.		EcoSecurities		Gerdau carbonisation improvemnet project				28-Oct-04		C		25-Feb-05		120

		8		68		PFCs		Reduce PFC emissions by reducing anode events in Al production				85 ktCO2		Argentina		Japan (J-Power)		MGM International		GHG emission reduction at ALUAR Aluminio Argentino				28-Oct-04		C		14-May-05		198

		8		69		Biofuel		Biodiesel from oil seeds on Jatropa and Pongamia trees (=NM108)				26 ktCO2		India		n.a.		Zenith Corporate Services		30 TPD Biodiesel project in Adra Pradesh, India				28-Oct-04		C		25-Feb-05		120

		8		70		EE supply side		Conversion of 2 gasturbines from open (112MW) to closed cycle (200 MW)		ACM7		340 ktCO2		Bolivia		Independent Power Corp. UK		IPC + KPMG		Conversion of existing open cycle gas turbine to combined cycle operation at Guarachi power station, Santa Cruz				28-Oct-04		B		8-Jul-05		253		Con		25-Nov-05		393

		8		71		EE own generation		BOF gas delivered to power plant in stead of flaring its CO content (rev)				61 ktCO2		India		n.a.		PriceWaterhouseCoopers		BOF Gas recovery at Jindal Vijayanagar Steel Limited and combustion for power generation and supply to Karnataka grid, India				28-Oct-04		B		14-May-05		198		C		8-Jul-05		253

		8		72		EE households		Improved air conditioning standard				435 ktCO2		Ghana		n.a.		QualityTonnes		Mandatory energy-efficiency standard for room air conditioning in Ghana		Discussed again at EB22: No agreement, reflected in the EB report to the COP/MOP		28-Oct-04		B						Withdrawn		24-Feb-06		484

		8		73		Fuel switch		Fuel switch from oil to natural gas in a power plant				414 ktCO2		India		n.a.		PriceWaterhouseCoopers		Switching of fossil fuel from naphtha to natural gas as Essar Power ltd at Hazira, Gujarat for power supply and to Essar Steel ltd.		The switch was done dec 2002		28-Oct-04		C		25-Feb-05		120

		8		74		Cement		Introduction of a vertical grinding mill reducing clinker use and kWh-use (= NM106)				186 ktCO2		Israel		n.a.		EcoSecurities		Optimisation of clinker use and energy conservation through technical improvement in Ramla Cement Plant in Israel				28-Oct-04		C		25-Feb-05		120

		8		75		Coal bed/mine methane		Coal-bed CH4 for utilisation in households & power, the rest is flared		ACM8		170 ktCO2		China		UK (ICECAP)		IT Power Ltd + Armstrong		Pansan coal mine methane utilisation and destruction				28-Oct-04		B		25-Nov-05		393		Con		25-Nov-05		393

		8		76		Hydro		26 MW run-of-river hydro power plant		AM26		120 ktCO2		Chile		PCF		PCF		Chile: ChacACuquito 26 MW run-of-river hydropower projects		ACM0002 should be used if the BM here is smaller.		28-Oct-04		B		14-May-05		198		A		25-Nov-05		393

		8		77		Fuel switch		Switch from burning asphalt, fuel oil etc. to natural gas at refinery CHP				107 ktCO2		Argentina		UK & Japan (Shell)		MGM International		Shell fuel switch and cogeneration project				28-Oct-04		C		14-May-05		198

		8		78		EE supply side		Conversion of single-cycle to combined cycle power generation		ACM7		596 ktCO2		Ghana		n.a.		QualityTonnes		Conversion of single-cycle to combined cycle power generation in Ghana				28-Oct-04		B		8-Jul-05		253		Con		25-Nov-05		393

		8		79		EE own generation		Waste heat from cement kiln for 13.2 MW power to cement works (rev).		AM24		144 ktCO2		China		n.a.		Natsource Europe + Westlake		Taishan Huafeng cement works waste heat recovery and utilisation for power generation project				28-Oct-04		B		14-May-05		198		A		30-Sep-05		337

		8		80		EE supply side		New 1050 MW natural gas power plant replacing coal and oil		AM29		n.a.		India		n.a.		PriceWaterhouseCoopers		Natural gas based grid connected combined cycle power generation project for Torrent Power Generation Ltd in Akhakhol Gujarat				28-Oct-04		B		8-Jul-05		253		A		12-May-06		561

		8		81		Biomass energy		Trupán (30 MW) Biomass CHP plant using sawmill and forest op. waste		ACM6		87 ktCO2		Chile		n.a.		Celulosa Arauco		Trupán biomass power plant		Started 1. Feb. 2001. Basically the same as AM5, but usACle with more than 60% RETs and biomas from other facilities.		28-Oct-04		A		25-Feb-05		120

		8		82		Biofuel		85000 litre ethanol/dayfrom sugar cane molasses for a 10% blend				53 ktCO2		Thailand		Denmark		Agrinergy Ltd		Baseline methodology for the production of sugar cane based anhydrous bio-ethanol for transportation using LCA (Khon Kaen fuel ethanol project)		Max 20%  blend with gasoline.		28-Oct-04		B		8-Jul-05		253		C		12-May-06		561

		8		83		Transport		Establish 1500 retail outlets for LPG for 2-,3-, and 4-wheelers				363 ktCO2		India		n.a.		E F Energy Limited		AutoLPG in India - A road transport sector fuel-switching project		Too mixed		28-Oct-04		C		25-Feb-05		120								Initial		205

		8		84		Fuel switch		Oil burners replaced by natural gas combined cycle at corn refine factory				90 ktCO2		Brazil		n.a.		ICF Consulting		Natural gas-fired cogeneration plant replacing oil-fired boilers		Started April 2003		28-Oct-04		C		14-May-05		198								Rejection		227

		8		85		Biogas		Biogas wastewater from alcohol production replace fuel-oil + grid-elect.		AM13		50 ktCO2		Nicaragua		Netherlands-CAF		ECONERGY		Vinasse Anaerobic Treatment Project - Compañía Licorera de Nicaragua, S. A. (CLNSA)				28-Oct-04		A		14-May-05		198								Approval		353

		9		86		EE industry		Energy savings in petrochemical industry				304 ktCO2		Mexico		Japan (EDPC)		MGM International		Petromex Energy Integration Project				14-Feb-05		C		14-May-05		89

		9		87		EE own generation		Electricity production from waste heat gases in sponge iron production		ACM4		127 ktCO2		India		Netherlands (BHP - Billiton)		Agrinergy Ltd		Shri Bajrang WHR CDM project				14-Feb-05		C		14-May-05		89		Con		8-Jul-05		144

		9		88		EE own generation		Heat recovery for el-prod. in sulphuric acid prod. at phosphor fertilizer plant		ACM4		88 ktCO2		Marocco		n.a.		EcoSecurities		Jorf Lasfar heat recovery enhancement for power project				14-Feb-05		Con		8-Jul-05		144

		9		89		Fuel switch		New natural gas power plant (25 MW) replacing coal and oil				57 ktCO2		India		n.a.		PriceWaterhouseCoopers		CECL’s natural gas based engine fired captive power plant in Tamilnadu				14-Feb-05		C		14-May-05		89

		9		90		Waste		Composting plant replacing landfilling of organic city waste		AM25		71 ktCO2		Bangladesh		Netherlands		Royal Haskoning		Organic waste composting at the Matuail landfill site Dhaka				14-Feb-05		B		8-Jul-05		144		A		30-Sep-05		228

		9		91		Energy distribution		Leak reduction from natural gas pipeline compressor and gate stations		AM23		41 ktCO2		Moldova		n.a.		QualityTonnes		Leak reduction from natural gas pipeline compressor and gate stations				14-Feb-05		A		8-Jul-05		144

		9		92		EE industry		Retrofitting of electric furnaces making manganese alloys for steel making				90 ktCO2		South Africa		UK		EcoSecurities		Transalloys manganese alloy smelter upgrade & energy efficiency project				14-Feb-05		B		8-Jul-05		144		C		30-Sep-05		228

		9		93		Coal bed/mine methane		Coal-bed CH4 (like in NM75) + coal-mine CH4		ACM8		713 ktCO2		China		ADB CDM Facility		ADB + Westlake		Fuxin coal mine methane/coal bed methane utilization project, Liaoning Province				14-Feb-05		B		25-Nov-05		284		Con		25-Nov-05		284

		9		94		Coal bed/mine methane		Coal-bed & Coal-mine CH4 used in generators that can use CH4 conc. down to 30%		ACM8		411 ktCO2		China		n.a.		Raven Ridge Resources (US)		Huainan Panyi and Xieqiao coal mine methane utilization project				14-Feb-05		B		25-Nov-05		284		Con		25-Nov-05		284

		9		95		Cement		Increase of the fly-ash content in cement		ACM5		136 ktCO2		India		Austria		Agrinergy Ltd		ACC New Wadi blended cement project				14-Feb-05		Con		30-Sep-05		228

		9		96		Energy distribution		Power plant waste heat in new district heating system (=NM58)				93 ktCO2		China		Denmark (DANIDA)		COWI		Energy Efficiency Improvements-Hou Ma District Heating, Shanxi Province, China		Comment on ACM6		29-Jul-04		C		8-Jul-05		344

		9		97		EE industry		Reduced coal use at pulp factory by efficient black liquor utilization				50 ktCO2		India		n.a.		PriceWaterhouseCoopers		Improvement in recovery of black liquor solids...and its use for steam generation in Soda Recovery Boiler				14-Feb-05		C		8-Jul-05		144

		9		98		Biomass energy		Industries that switch steam production from fossil sawmill waste		ACM6		116 ktCO2		Brazil		UK		EcoSecurities		Nobrecel Fossil-to-Biomass Fuel Switch Project in Brazil				14-Feb-05		Con		30-Sep-05		228

		9		99		EE industry		Several energy efficency measures in cement production				108 ktCO2		India		n.a.		Emergent Ventures India (EVI)		Energy Efficiency Improvement in a Cement Plant at Jaypee Associates (Cement), Madhya Pradesh				14-Feb-05		C		8-Jul-05		144

		9		100		EE industry		Electric motors in Industry replaced with tighter voluntary standards motors				81 ktCO2		Mexico		Japan (J-Power)		MGM International		Electric motor replacement program in Mexico		Private bonus program!		14-Feb-05		C		8-Jul-05		144								Initial		181

		9		101		EE industry		Energy efficency measures (extra preheater) in cement production				24 ktCO2		India		n.a.		Vikram Cement		Vikram Cement (VC): Energy efficiency improvement by upgradation of preheater in cement manufacture.				14-Feb-05		C		8-Jul-05		144								Rejection		166

		9		102		Coal bed/mine methane		Coal-mine CH4 as fuel for a 120 MW power plant		ACM8		1974 ktCO2		China		PCF		PCF		China Jincheng Coal Mine Methane Power Generation Project				14-Feb-05		B		25-Nov-05		284		Con		25-Nov-05		284		Approval		219

		10		103		Energy distribution		Reconstruction of a district heating network (=NM46)				36 ktCO2		Uzbekistan		PCF		PCF		Andijan distric heating project				19-Apr-05		C		8-Jul-05		80

		10		104		Fugitive		Fuel switch from coke to charcoal in steel works (=NM2)				384 ktCO2		Brazil		IFC-Netherlands & Japan		EcoSecurities		V&M do Brasil RenewACle Reducing Agent Project				19-Apr-05		C		8-Jul-05		80

		10		105		Transport		Expansion of the bus system in Bogota (=NM52)		AM31		295 ktCO2		Colombia		Netherlands		Grütter consulting, CAF		Bus Rapid Transit System for Bogotá, Colombia: TransMilenio Phase II to IV				19-Apr-05		B		25-Nov-05		220		A		28-Jul-06		465

		10		106		Cement		Introduction of a vertical grinding mill reducing clinker use and kWh-use (= NM74)		ACM5		121 ktCO2		Israel		UK		EcoSecurities		Optimisation of clinker use in ramla cement plant in Israel through investment in grinding technology				19-Apr-05		Con		30-Sep-05		164

		10		107		EE own generation		Waste gas from carbon black factory used for cogeneration		AM32		147 ktCO2		Egypt		n.a.		Alexandria Carbon Black Co.		Waste gas based cogeneration system for power & steam generation				19-Apr-05		B		30-Sep-05		164		A		28-Jul-06		465

		10		108		Biofuel		Biodiesel from oil seeds on Jatropa and Pongamia trees & waste oil (=NM69)				26 ktCO2		India		n.a.		Zenith Corporate Services		Biodiesel production and switching fossil fuels from petro-diesel to biodiesel in transport sector - 30 TPD Biodiesel CDM Project in Andhra Pradesh, India. Clarifications submitted		Exports are discounted. Project participants have contractually arranged with the biodiesel consumetrd and retailers that they do not get CERs.		19-Apr-05		B		30-Sep-05		164		C		23-Mar-07		703

		10		109		Biofuel		Methyl-ester biodiesel from sunflower on unused land (=NM129)				33 ktCO2		Thailand		Japan		Climate Experts Ltd.		Sunflower Methyl-Ester Biodiesel Project in Thailand				19-Apr-05		C		8-Jul-05		80

		10		110		EE supply side		Reduction of CH4 emissions from charcoal production		AM41		62 ktCO2		Brazil		PCF		PCF		Mitigation of Methane Emissions in the Charcoal Production of Plantar, Brazil		The baseline emissions determined by 3rd party. If you change an existing technology the crediting period can not be longer than the remaining lifetime (here low tech with short lifetime).		19-Apr-05		B		30-Sep-05		164		A		1-Nov-06		561

		10		111		N2O		90% catalytic destruction of N2O from the tail gas streams at a nitric acid plant		AM28		1423 ktCO2		Egypt		Austria		KWI Management & Auditors GmbH		Baseline Methodology for catalytic N2O destruction in the tail gas of Nitric Acid Plants				19-Apr-05		A (to be reformatted)		25-Nov-05		220		A		24-Feb-06		311

		10		112		EE supply side		Increased output from existing hydropowerplants (4) by installation of Advanced decison support suystem				203 ktCO2		Azerbaijan		WB-CF		WB-CF & Quality Tonnes		Increased electricity generation from existing hydropower stations through Decision Support System optimization				19-Apr-05		B		30-Sep-05		164		C		12-May-06		388

		10		113		EE supply side		New natural gas combined cycle turbine at paper factory (see NM140)				245 ktCO2		South Africa		n.a.		Mondi Buniness Paper, S.A.		Mondi Gas Turbine Co-generation in Richards Bay, South Africa				19-Apr-05		C		30-Sep-05		164								Initial		151

		10		114		EE supply side		Increased output from existing hydropower by installation of advanced decison support system				234 ktCO2		Azerbadjan		WB-CF		WB-CF & Quality Tonnes		Improved Efficiency of Electrical Power System Generation through advanced SCABA Control Systems and Related Energy Management Protocol				19-Apr-05		C		8-Jul-05		80								Rejection		225

		10		115		Biomass energy		Replacing fossil CO2 with CO2 from biomass in production of chemical salts + bagasse based electricity and steam		AM27		35 ktCO2		Brazil		n.a.		Ecoinvest		CO2, electricity and steam from renewable sources in the production of inorganic compounds (Raudi Chemical Salts)		Will be extended to all types of CO2 by-products at  METH-19		19-Apr-05		A		25-Nov-05		220								Approval		364

		11		116		Cement		Decrease ordinary cement content of concrete using water reducing mixturs & increase of the fly-ash content				100 ktCO2		India		n.a.		PriceWaterhouseCoopers		Reduction in Ordinary Portland Cement Consumption in Concrete mix preparation utilizing lower cement concrete technology				1-Jun-05		C		30-Sep-05		121

		11		117		N2O		Reducing N2O from Nitric acid production				662 ktCO2		China		n.a.		Carbon Ventures		Nanjing Chemical Industries Co Ltd (NCIC) Nitrous Oxide ACatement Project				1-Jun-05		B		25-Nov-05		177		C		12-May-06		345

		11		118		EE industry		Savings in brewery: Steam, vapor, cooling, sterilizer, biogas.				12 ktCO2		Vietnam		Japan		Climate Experts Ltd. & NEDO		The model project for renovation to increase the efficient use of energy in brewery				1-Jun-05		B		25-Nov-05		177		C		28-Jul-06		422

		11		119		EE industry		Savings by process energy integration at polyester raw material plant				27 ktCO2		Mexico		Japan		MGM International		Petrotemex Energy Integration Project				1-Jun-05		C		30-Sep-05		121

		11		120		EE service		Energy savings  in food retailers, supermarkets, shopping centres.				66 ktCO2		Brazil		n.a.		Ecoinvest		Demand side electricity management program at Companhia Brasileira de Distribuição				1-Jun-05		C		30-Sep-05		121

		11		121		Hydro		Hydro power (850 MW) from existing dam (project stopped by war)				215 ktCO2		Sierra Leone		WB		QualityTonnes		Bumbuna Hydroelectric Project		Building on ACM2		1-Jun-05		B		29-Sep-06		485		C		22-Jun-07		751

		11		122		EE own generation		Replacemnet of steam turbine with gas turbine at refinery				107 ktCO2		Argentina		Japan, UK		MGM International		Shell Cogeneration Project		IDA loan ODA?		1-Jun-05		C		30-Sep-05		121

		11		123		Cement		Replacing some limestone with pig-iron slag in cement production		AM33		13 ktCO2		Brazil		France		Lafarge + ICF Consulting		Substitution of raw material in cement processing		Pig iron slag already contains silicates  and aluminates		1-Jun-05		B		25-Nov-05		177		A		28-Jul-06		422		Initial		180

		11		124		PFCs		Reduction of PFC from aluminium production		AM30		122 ktCO2		Argentina		Japan		MGM International		PFC emission reductions at ALUAR Aluminio Argentino				1-Jun-05		B		25-Nov-05		177		A		12-May-06		345		Rejection		265

		11		125		Hydro		Hydro power (=NM20)				70 ktCO2		Colombia		Japan (J-Power)		MGM International		La Vuelta and La Herradura hydroelectric project		CH4 problems		1-Jun-05		C		30-Sep-05		121								Approval		384

		12		126		N2O		90% catalytic destruction of N2O at a nitric acid plant				357 ktCO2		India		UK, Germany		Carbon Ventures		National Fertilizers Limited (NFL) Nitrous Oxide ACatement Project				13-Jul-05		B		25-Nov-05		135		C		24-Feb-06		226

		12		127		Waste		Landfill gas recovery + gasification of municipal solid waste by pyrolysis + biogas digestor		AM25		160 ktCO2		Indonesia		n.a.		Mitsubishi Securities		PT Navigat Organic Energy Indonesia Integrated Solid Waste Management (GALFAD) Project in Bali				13-Jul-05		B		25-Nov-05		135		Con		24-Feb-06		226

		12		128		Transport		Change from road to sea transport of wood to pulp factory				6 ktCO2		Brazil		n.a.		ICF Consultinf & Aracruz		Modal shifting in industry for transport of product/feedstocks				13-Jul-05		C		25-Nov-05		135

		12		129		Biofuel		Methyl-ester biodiesel from sunflower on unused land (=NM109)				33 ktCO2		Thailand		Japan		Climate Experts Ltd.		Generalized baseline methodology for transportation Bio-Fuel production project with Life-Cycle-Assessment		No exports to Annex I countries.		13-Jul-05		B		25-Nov-05		135		C		23-Mar-07		618

		12		130		Hydro		Hydro power with high power density dam (250W/m2)				339 ktCO2		Vietnam		Japan		Mitsubishi Securities		The Nho Que Hydropower Project				13-Jul-05		B		24-Feb-06		226		Withdrawn		13-Jun-06		335		Initial		174

		12		131		Fuel switch		Switch from petroleum fuels to natural gas at industrial facilities		ACM9		25 ktCO2		Peru		Japan		MGM International		Peruvian Fuel-Switching Project		Boilers, furnaces, burners & varios smaller equipments		13-Jul-05		METH-Con		24-Feb-06		226		Con		24-Feb-06		226		Rejection		326

		12		132		Fuel switch		Switch from heavy fuel oil to natural gas at cement plant in Sinai		ACM9		120 ktCO2		Egypt		n.a.		Nexant		Industrial fuel switching from petroleum fuels to natural gas without extension of capacity and lifetime of the facility where barriers to switching exist				13-Jul-05		METH-Con		24-Feb-06		226		Con		24-Feb-06		226		Approval		226

		13		133		Biomass energy		Grid-connected electricity from plantation biomass		AM42		1129 ktCO2		Thailand		Japan		Mitsubishi Securities		Grid-connected power generation project using biomass fuel from newly developed dedicated plantations, in Nakhon Ratchasima Province				5-Oct-05		B		24-Feb-06		142		A		1-Nov-06		392

		13		134		Biomass energy		Steam generation from biomass residues displacing fossil fuels				85 ktCO2		Peru		n.a.		CAEMA		Paramonga CDM Bagasse Boiler Project				5-Oct-05		B		24-Feb-06		142		C		29-Sep-06		359

		13		135		SF6		SF6 reductions in High-Voltage Transmission/Distribution		AM35		129 ktCO2		Nigeria		Italy (Carbon Fund)		Quality Tonnes		Reducing SF6 Emissions in High-Voltage Transmission/Distribution Systems				5-Oct-05		A		29-Sep-06		359

		13		136		Energy distribution		Reduction of electricity transmission & distribution losses				247 ktCO2		Nigeria		Italy (Carbon Fund)		Quality Tonnes		Reduction of Transmission and Distribution Losses				5-Oct-05		B		24-Feb-06		142		C		12-May-06		219

		13		137		EE industry		Energy Efficiency Improvement in Cement Plants				108 ktCO2		India		n.a.		Ashutosh Pandey		Energy Efficiency Improvement in Cement Plants				5-Oct-05		C		24-Feb-06		142

		13		138		Fuel switch		Switch from oil to natural gas cogeneration (more general than AM14, all owners and sales to grid))				628 ktCO2		Israel		n.a.		EcoTraders		American Israel Paper Mill (AIPM) Natural Gas Cogeneration				5-Oct-05		B		24-Feb-06		142		C		29-Sep-06		359

		13		139		Fugitive		Methane Leak Reduction From Natural Gas Pipeline (based on mass balance of the system)				1460 ktCO2		Georgia		WB		Quality Tonnes		Methane Leak Reduction From Natural Gas Pipeline		Include consumers in the boundary, but DNA shall ensure that consumers do not clame CERs		5-Oct-05		C		24-Feb-06		142

		13		140		Biomass energy		Replacing coal with biomass waste, presently landfilled or left to decay, for steam generation (see NM113)		AM36		120 ktCO2		South Africa		n.a.		SouthSouthNorth		Mondi Richards Bay Biomass Project				5-Oct-05		B		24-Feb-06		142		A		29-Sep-06		359

		13		141		EE supply side		Switching grid/off-grid self-generation to natural gas		AM48		181 ktCO2		Nigeria		Italy (Carbon Fund)		Quality Tonnes		Displacing grid/off-grid steam and electricity generation with less carbon intensive fuels				5-Oct-05		B		24-Feb-06		142		A		4-May-07		576		Initial		162

		13		142		Biofuel		10% Palm oil methyl ester added to diesel				218 ktCO2		Thailand		Japan		Japan Transport Cooperation Association		Palm Methyl Ester -  Biodiesel Fuel (PME-BDF) production and use for transportation		Palm oil and coconu oil used. Export not checked?		5-Oct-05		B		24-Feb-06		142		C		4-May-07		576		Rejection		300

		13		143		N2O		Catalytic reduction of N2O inside the ammonia burner of the nitric acid plant		AM34		76 ktCO2		Israel		UK, Germany		N.serve Environmental Services		Catalytic reduction of N2O inside the ammonia burner of the nitric acid plant at Fertilizers & Chemicals Ltd.				5-Oct-05		B		24-Feb-06		142		A		28-Jul-06		154		Approval		368

		14		144		EE industry		Energy efficiency improvement projects: boiler rehabilitation or replacement in industrial and district heating sectors		AM44		23 ktCO2		Mongolia		Japan		Mitsubishi Securities		Energy efficiency improvements carried out by an Energy Service Company (ESCO) in Ulaanbaatar, Mongolia to replace old boilers with new ones				11-Jan-06		B		29-Sep-06		261		A		15-Dec-06		338

		14		145		Fugitive		Natural gas used for methanol production in stead of being flared		AM37		2356 ktCO2		Equatorial Guinea		n.a.		QualityTonnes		Reduction of Flaring and Use of Recovered Gas for Methanol Production				11-Jan-06		A		29-Sep-06		261

		14		146		EE industry		EE in electric arc furnaces (10-20% red.) in SiMn alloy production		AM38		52ktCO2		South Africa		United K.		Transalloys		Transalloys Manganese Alloy Smelter Energy Efficiency Project in South Africa				11-Jan-06		A		29-Sep-06		261

		14		147		Waste		Composting of empty fruit bunches & liquid palm oil waste		AM39		165 ktCO2		Malaysia		Denmark		Danish Energy Management		Methane abatement through composting				11-Jan-06		A		29-Sep-06		261

		14		148		Fuel switch		Switching from oil/coal to natural gas in power generation/industy				277 ktCO2		India		n.a.		Kondapally Power C.L.		Fuel switch project for generation of cleaner power				11-Jan-06		C		12-May-06		121

		14		149		Fuel switch		Switch from coal to natural gas as feedstock in the production of synthesis gas (CO + H2) for chemicals and synthetic liquid fuels				6100 ktCO2		South Africa		n.a.		Sasol & KPMG		Coal to natural gas feedstock conversion for the large-scale manufacture of Pure gas at Sasol facilities, South Africa				11-Jan-06		B		21-Jul-06		191		C		16-Feb-07		401

		14		150		EE households		Large scale replacement of incandescent lamps by compact fluorescent lamps		AM46		122 ktCO2		Ghana		Germany		Axel Michelowa		Ghana efficient lighting retrofit project. NM150-rev submitted.		Each household which is a customer of ECG is entitled to buy three to four CFLs at the price of a standard incandescent lamp. expert in statistics to check the sampling/presampling procedure.		11-Jan-06		B		21-Jul-06		191		A		16-Feb-07		401

		14		151		Energy distribution		Reduction of CH4 emissions in gas network by replacing cast iron pipes by polyethylene pipes		AM43		39 ktCO2		Brazil		n.a.		EcoSecurities		CEG Gas Distribution Pipeline Replacement Project in Rio de Janeiro		There should be 2 leaks per km??		11-Jan-06		A		1-Nov-06		294

		14		152		EE supply side		Isolated diesel powered grids to be connected to main grid with a lower GHG emission factor		AM45		107 ktCO2		Brazil		n.a.		Ecoinvest Carbon		Celpa, Celtins and Cemat grid connection of isolated systems CDM Project		Additionality problems to be solved		11-Jan-06		B		21-Jul-06		191		A		15-Dec-06		338

		14		153		EE supply side		New combined cycle power plant using natural gas		AM29		174 ktCO2		India		n.a.		Reliance Energy Ltd		Grid connected electricity generation plant of 220 MW capacity using Natural Gas (NG) as fuel and based on combined cycle technology of Reliance Energy Limited –Samalkot, Andhra Pradesh				11-Jan-06		A		12-May-06		121

		14		154		EE industry		Energy efficiency improvement of preheater in cement manufacturing				25 ktCO2		India		n.a.		Vikram Cement & Grasim Industries		Vikram Cement (VC): Energy efficiency improvement by up-gradation of preheater in cement manufacturing				11-Jan-06		C		28-Jul-06		198

		14		155		EE own generation		Flared gas utilisation for steam and power generation				71 ktCO2		India		n.a.		Reliance Energy Ltd		Waste gas utilisation for steam and power generation at RIL Jamnagar refinery				11-Jan-06		B		29-Sep-06		261		C		16-Feb-07		401

		14		156		Biogas		Biogas from Municipal waste				225 ktCO2		China		Germany		Steinbeis Technology Transfer Centre		Shanghai Putuo District Municipal Solid Waste Transfer and Comprehensive Treatment Plant				11-Jan-06		C		28-Jul-06		198

		14		157		EE households		Enhancement of penetration of CFL lamps				85 ktCO2		China		Japan		Climate Experts Ltd.		Open-DSM type CDM for Green Lighting in Shijiazhuang city				11-Jan-06		B		21-Jul-06		191		C		16-Feb-07		401

		14		158		Transport		Creation of a pilot corridor with exclusive bus lanes				26 ktCO2		Mexico		Spain		METROBUS		Mexico City Insurgentes Avenue Bus Rapid Transit Pilot Project		Different from Bogota: a buble approach.		11-Jan-06		C		1-Nov-06		294

		14		159		EE households		Activities to Increase Market Penetration of Energy Efficient Appliances (See NM72)				435 ktCO2		Ghana		n.a.		QualityTonnes		Implementation of an Efficiency Testing, Consumer Labelling and Quality-Assurance Program for Air Conditioners in Ghana		Technical clarifications submitted.		11-Jan-06		B		29-Sep-06		261		C		16-Feb-07		401

		14		160		Fuel switch		Natural gas powered cogeneration replacing asphalt, fuel oil, and refinery gas use				107 ktCO2		Argentina		Japan United K.		MGM International		Shell Cogeneration Project				11-Jan-06		B		29-Sep-06		261		C		22-Jun-07		527

		14		161		EE supply side		Natural gas powered cogeneration in an industrial facility		AM49		245 ktCO2		South Africa		n.a.		Mondi Buniness Paper, S.A.		Mondi Gas Turbine Co-generation in Richards Bay				11-Jan-06		B		15-Dec-06		338		A		4-May-07		478

		14		162		PFCs		Reduction in PFC emissions from primary Aluminium smelters (=NM124)				912 ktCO2		India		n.a.		PriceWaterhouseCoopers		Reduction in GHGs emission from primary aluminium smelter at Hindalco, Hirakud				11-Jan-06		C		29-Sep-06		261

		14		163		Cement		Use of calcined ashes and fluorite for clinker production		AM40		58 ktCO2		Mexico		n.a.		MGM International		Use of calcined ashes and fluorite for clinker production in the Cement Plant of Huichapan				11-Jan-06		A		29-Sep-06		261

		14		164		N2O		Secondary catalytic N2O abatement at existing nitric acid plant.		AM34		937 ktCO2		South Africa		n.a.		MGM International		Sasol Nitrous Oxide Abatement Project				11-Jan-06		A		28-Jul-06		198

		14		165		Fuel switch		Switch from Naphtha to Natural Gas at urea fertilizer plant		AM50		226 ktCO2		India		n.a.		IFFCO		Feed switchover from Naphtha to Natural Gas at Phulpur plant of IFFCO				11-Jan-06		B		29-Sep-06		261		A		4-May-07		478

		14		166		Biogas		Biogas from defined organic residues for thermal applications				28 ktCO2		India		n.a.		Factor Consulting		JISL biomethanation of biodegradable waste for thermal applications				11-Jan-06		B		29-Sep-06		261								Initial		235

		14		167		CCS		Recovery of anthropogenic CO2 from large industrial GHG emission sources and its storage in an oil reservoir				3300 ktCO2		Vietnam		Japan		Mitsubishi Securities		The White Tiger Oil Field Carbon Capture and Storage (CCS) project in Vietnam																		Rejection		320

		14		168		CCS		The capture of CO2 from natural gas processing plants and liquefied natural gas (LNG) plants and its storage in underground aquifers or abandoned oil/gas reservoirs				3080 ktCO2		Malaysia		Japan		Mitsubishi Research Institute		The capture of the CO2 from the Liquefied Natural Gas (LNG) complex and its geological storage in the aquifer located in Malaysia																		Approval		308

		15		169		EE industry		Baseline methodology for reducing GHG emission by efficient utilization of energy in the form of fuel, power and steam.				70 ktCO2		India		n.a.		Reliance Industries Limited		Reducing GHG emission in PTA-3 of RIL-Hazira by efficient utilization of energy in the form of fuel, power and steam				9-May-06		C		29-Sep-06		143

		15		170		Fugitive		Recovering CO2 from flue gases as a ressource for urea production				151 ktCO2		India		n.a.		Indian Farmers Cooperative (IFFCO)		Installation of Carbon Dioxide Recovery (CDR) plant at Indian Farmers Fertiliser Cooperative Ltd (IFFCO), Phulpur Plant				9-May-06		B		15-Dec-06		220		C		4-May-07		360

		15		171		EE supply side		Energy Efficiency improvement through oil/water emulsion technology incorporated into an oil-fired thermal and/or electricity power production facility		AM54		151 ktCO2		Pakistan		Japan		Mitsubishi Securities		Use of Hydro Heavy Fuel Oil Technology (HHFOT) to improve energy efficiency at a power plant in Pakistan				9-May-06		A		22-Jun-07		409

		15		172		Energy distribution		Methane Leak Reduction From Natural Gas Pipelines using mass balance (=NM139)				3172 ktCO2		Georgia		WB		Quality Tonnes		Methane Leak Reduction From Natural Gas Pipelines				9-May-06		B		15-Dec-06		220		C		22-Jun-07		409

		15		173		EE supply		Fuel switching from more GHG intensive to lesser GHG intensive fuel in a power generation project activity without extension of its capacity or lifetime.				360 ktCO2		India		n.a.		PriceWaterhouseCoopers		Switching of fuel from naphtha to natural gas at Essar Power Limited’s 515 MW power plant in Hazira, Gujarat, India, for generation and supply of electricity to Gujarat Electricity Board Grid and to Essar Steel Ltd.				9-May-06		C		29-Sep-06		143

		15		174		Waste		MSW incineration for grid-connected electricity generation		AM25		126 ktCO2		China		n.a.		Energy Systems International + Tsinghua University		MSW Incineration Project in Guanzhuang, Tianjin City, China		No subtraction for plastics		9-May-06		B		15-Dec-06		220		Con		4-May-07		360

		15		175		N2O		N2O emissions reduction by use of Natural Nitrification Inhibitor with Urea.				554 ktCO2		India		n.a.		Godrej Agrovet Ltd		Green House Gas (GHG) emissions reduction by use of ‘Nimin- a natural nitrification inhibitor ’ with Urea in agriculture soils				9-May-06		C		29-Sep-06		143

		15		176		N2O		Baseline methodology for secondary catalytic N2O destruction in nitric acid plants.		AM51		205 ktCO2		Mexico		United K.		Sindicatum Carbon Capital Ltd.,		Soluciones Nitrous Oxide Abatement Project				9-May-06		B		15-Dec-06		220		A		4-May-07		360

		15		177		EE own generation		Utilization of Coke Oven Gas for Cogeneration				283 ktCO2		China		n.a.		Quality Tonnes		Utilization of Coke Oven Gas for Cogeneration				9-May-06		C		29-Sep-06		143

		15		178		Waste		Aerobic thermal treatment of MSW without incineration to generate a stabilized biomass		AM25		41 ktCO2		Brazil		Japan		ICF Consulting		Aerobic thermal treatment of municipal solid waste (MSW) without incineration in Parobé				9-May-06		A		16-Feb-07		283

		15		179		EE own generation		Waste Gas and/or Waste Heat Utilization for ‘Process Steam’ generation or ‘Process Steam and Power’ generation in an industrial facility		ACM12		465 ktCO2		India		n.a.		TATA Steel		Waste Heat Recovery based Steam and Power Generation				9-May-06		Con		22-Jun-07		409

		15		180		Biofuel		Production of waste cooking oil based biodiesel for use as fuel		AM47		123 ktCO2		China		n.a.		Clemens Plöchl CarbonConsulting		BIOLUX Benji Biodiesel Beijing Project		Mandatory to include consumer inside boundary		9-May-06		A		16-Feb-07		283

		15		181		Energy distribution		Introduction of a new primary district heating system (=NM96)				65 ktCO2		China		Denmark		COWI		Introduction of a new primary district heating system - Houma District Heating project, Shanxi Province, P.R.C				9-May-06		B		15-Dec-06		220		Meth-Bp						Initial		223				Revisted

		15		182		EE supply side		Increased output from power system by installation of advanced decison support system (=NM114)				234 ktCO2		Azerbadjan		WB-CF		WB-CF & Quality Tonnes		Improved Efficiency in Power System Generation through Advanced SCADA Control Systems and Related Energy Management Protocol in Azerbaijan				9-May-06		C		29-Sep-06		143								Rejection		203

		15		183		EE industry		GHG avoidance project through environment friendly technology in refinery/petrochemical process				3573 ktCO2		India		n.a.		Essar Oil Ltd.		Essar Oil Limited (EOL) – Avoidance of Green House Gas emissions by application of residuum oil supercritical extraction (ROSE) technology as solvent de-asphalting process in petroleum refinery				9-May-06		C		29-Sep-06		143								Approval		351

		16		184		EE supply side		Improved heat rates and capacity enhancement of power plant through retrofit of equipment(s) such as retrofit of existing Gas Turbine for Inlet Air Cooling.				39 ktCO2		India		n.a.		Reliance Industries Limited,		Improved heat rates and capacity enhancement of Gas Turbines at RIL Patalganga, through retrofit for Inlet Air Cooling.				5-Jul-06		C		1-Nov-06		119

		16		185		Biofuel		Baseline methodology for the production of sugar cane based anhydrous bio-ethanol for transportation using LCA.(=NM82)				40 ktCO2		Thailand		United K.		Agrinergy Ltd		Khon Kaen fuel ethanol project				5-Jul-06		B		15-Dec-06		163

		16		186		EE supply side		Increased electricity generation from existing hydropower stations through Decision Support System optimization (=NM112)		AM52		203 ktCO2		Azerbaijan		WB-CF		WB-CF & Quality Tonnes		Increased electricity generation from existing hydropower stations
through Decision Support System optimization in Azerbaijan				5-Jul-06		A		4-May-07		303

		16		187		Biomass energy		Energy Generation from Biomass Residue for the User.				91 ktCO2		Indonesia		Japan		Mitsubishi UFJ Securities		Permata Hijau Group Cogeneration Biomass Project				5-Jul-06		METH-Bp

		16		188		Biomass energy		Electricity generation using biomass residue that cannot be disposed of by open air burning				73 ktCO2		India		Japan		Mitsubishi UFJ Securities		East Coast Power Plant (S) Sdn. Bhd. 13MW biomass power generation project		Both grid connected and non-grid connect		5-Jul-06		METH-Bp

		16		189		Waste		Avoided Landfill Emissions from Wastewater treatment Sludge through Sludge Digestion and/or Reuse				162 ktCO2		China		WB-CF		WB-CF		Shanghai Bailonggang Sludge Treatment Project				5-Jul-06		B		15-Dec-06		163

		16		190		EE supply side		Baseline Methodology for heavy fuel-oil trigeneration (El, heat, cold)				26 ktCO2		Honduras		Spain		INGEMAS, S.A.		Caracol Knits Trigeneration Project				5-Jul-06		C		1-Nov-06		119								Initial		182

		16		191		Biomass energy		Baseline methodology for methane avoidance due to biomass residue combustion under controlled conditions				64 ktCO2		Brazil		United K.		EcoSecurities		Vitale SA Biomass Co-Generation Project		Biomass cogeneration supplying electricity and heat to the user		5-Jul-06		METH-Bp												Rejection		119

		16		192		EE own generation		Baseline and Monitoring Methodology for the recovery and utilization of waste gas in refinery facilities		AM55		199 ktCO2		Argentina		Spain		EcoSecurities		Recovery and utilization of flare waste gases at the Industrial Complex of La Plata Project		Reduction of emissions by replacing fossil fuels (not electricity as in ACM4) with the recovered waste gases.		5-Jul-06		B		16-Feb-07		226		A		27-Jul-07		387		Approval		345

		17		193		SF6		"SF6 Switch": Replacement of SF6 with HFC134a as a cover gas in the magnesium industry				312 ktCO2		Israel		n.a.		EcoTraders		SF6 Switch at Dead Sea Magnesium				5-Oct-06		C		16-Feb-07		134

		17		194		Biomass non-energy		GHG emission reduction by manufacturing natural Alpha Olefin Sulphonate (AOS) surfactant derived from palm oil residual byproduct				94 ktCO2		India		n.a.		Godrej Industries Ltd.		Green House Gas (GHG) emission reduction by Manufacturing of natural surfactant Alpha Olefin Sulphonate (AOS)		In the baseline AOS is made from Ethylene derived from crude oil		5-Oct-06		B		4-May-07		211		C		27-Jul-07		295

		17		195		EE industry		Efficiency improvement in electricity generation by Steam Turbine Replacement in a production facility where process steam is required for production				48 ktCO2		India		n.a.		EcoSecurities		Rama Newsprint and Papers Limited energy efficiency project				5-Oct-06		C		4-May-07		211

		17		196		Hydro		Grid-connected hydroelectric power generation projects in low-density vegetation areas where average water temperature is low				213 ktCO2		Mongolia		Japan		Mitsubishi UFJ Securities		The 220 MW Egiin Gol Hydroelectric power generation project		New dams with <4 W/m2 in areas to be flooded with low-density vegetation cover. Here 1.8 W/m2		5-Oct-06		C		16-Feb-07		134

		17		197		EE industry, Programmatic		Power saving through accelerated replacement of electrical equipment with variable load under a program of activities.				335 ktCO2		India		Spain		WB, Decan Corporatiojn		India – Accelerated Chiller Replacement Program				5-Oct-06		B		4-May-07		211		WIP

		17		198		N2O		Inoculant distribution to soybean farmers in Brazil to offset N-fertilizer use				149 ktCO2		Brazil		n.a.		Perspectives, Amson Technology, BioTech Decisions Inc.		Inoculant distribution in Brazil		Inoculant: Biological nitrogen fixation		5-Oct-06		C		16-Feb-07		134

		17		199		EE industry		GHG emission reduction through reduced energy consumption of the furnace due to enhanced heat content of the raw material input to the furnace				238 ktCO2		India		n.a.		Essar Steel Ltd.		Green House Gas Emission Reduction by the introduction of Hot Direct reduction Iron in the Electric Arc Furnaces				5-Oct-06		B		23-Mar-07		169

		17		200		Fuel switch (=NM148)		Fuel switching from coal and or petroleum fuel (high carbon intensive) to natural gas (low carbon intensive) in a grid connected/stand alone power generation facility.		ACM11		955 ktCO2		India		n.a.		Kondapally Power C.L.		Fuel switch project for generation of cleaner power				5-Oct-06		B		4-May-07		211		22-Jun-07		Con		260		Initial		179

		17		201		Transport		Modal shift for the transport of bulk goods within a two node network				7 ktCo2		Brazil		n.a.		EcoSecurities		Cosipar Transport Modal Shift Project		Transport from road to fluvial, for the transport of iron ore.		5-Oct-06		Withdrawn		22-Mar-07		168								Rejection		163

		17		202		EE supply side		Power plant rehabilitation and/or energy efficiency improvement combined with an optional change in fuel mix				2895 ktCO2		Azerbaijan		United K.		Ecofys		AzDRES Power Plant Energy Efficiency and Change in fuel mix		Rehabilitation of seven 300 MW power units		5-Oct-06		B		4-May-07		211		WIP						Approval		260

		18		203		EE supply side		Energy efficiency improvements of a power plant through retrofitting turbines				249 ktCO2		China		Japan		Mitsubishi Research Institute,		Energy efficiency improvements of Pucheng Power Plant through retrofitting turbines in China		Unlike ACM0007, this methodology does not include change or addition in fuel type (gas / steam / other) of the power plant nor aim to utilize waste heat. Retrofitting part of turbine components (such as blades or axle). Efficiency of turbine up from 34.5		5-Feb-07		B		22-Jun-07		137

		18		204		EE industry		Retrofit energy efficiency improvement project in the heat exchanger network				33 ktCO2		India		n.a.		n.a.		Energy efficiency improvement through crude pre-heat train optimization in Barauni Refinery, Indian Oil Corporation Limited		Focussing only on non contact type heat exchangers (More narrow that NM154)		5-Feb-07		C		4-May-07		88

		18		205		Transport		Improving the fuel efficiency of vehicle fleets				15 ktCO2		Argentina		n.a.		QualityTonnes		Improving the Energy Efficiency of Buses in Argentina		800 diesel buses		5-Feb-07		C		22-Jun-07		137

		18		206		EE industry		Methodology for dimethyl ether (DME) production through the direct synthesis method by utilizing currently flared coke oven gas (COG).				321 ktCO2		China		Japan		Mitsubishi UFJ Securities		Use of coke oven gas for production of dimethyl ether in Luliang Fenyang City, Shanxi Province				5-Feb-07		C		22-Jun-07		137

		18		207		EE supply side		Fossil fuel based Cogeneration for Heat and Electricity				214 ktCO2		China		n.a.		KOE Environmental Consulting		Xinzhou Guangyu Coal based Cogeneration Project				5-Feb-07		C		22-Jun-07		137

		18		208		EE supply side		Emission reductions in electricity grids with a capacity deficit met by off-grid generation.				750 ktCO2		Nigeria		n.a.		Economic Consulting Associates		Afam Integrated Gas and Power (AIGP) project				5-Feb-07		METH-Bp

		18		209		PFCs		Reduction in GHGs emission from primary aluminium smelters (=NM162)				880 ktCO2		India		n.a.		PriceWaterhouseCoopers		Reduction in GHGs emission from primary aluminium smelter at Hindalco, Hirakud				5-Feb-07		B		27-Jul-07		172

		18		210		Biogas		Biogenic methane injection to a natural gas distribution grid		AM53		61 ktCO2		Chile		n.a.		CO2e		Biogenic methane injection to a natural gas distribution grid				5-Feb-07		A		22-Jun-07		137

		18		211		EE industry		Efficiency improvement of fossil fuel-fired steam boiler (systems) by boiler replacement or rehabilitation		AM56		0,7 ktCO2		Macedonia		n.a.		Perspectives		Boiler replacement project at the Clinical Centre in Skopje				5-Feb-07		A		27-Jul-07		172

		18		212		SF6		"SF6 Switch": Replacement of SF6 with HFC134a as a cover gas in the magnesium industry.				217 ktCO2		Israel		n.a.		EcoTraders		SF6 Switch at Dead Sea Magnesium				5-Feb-07		METH-Bp

		18		213		Fossil fuel switch		Fuel switch to less carbon content fuel for power generation which is used for captive power and is not connected to the grid		ACM11		45 ktCO2		Indonesia		n.a.		Asia Carbon		Fuel Switch for Power Generation from Heavy Fuel Oil (HFO) Based Engines to Natural Gas Based engines at Batamindo Industrial Park (BIP)				5-Feb-07		Con		22-Jun-07		137

		18		214		N2O		GHG emission reduction by use of natural nitrification inhibitor coated Urea in the cropland (=NM175)				353 ktCO2		India		n.a.		Godrej Agrovet Ltd		Green House Gas (GHG) emissions reduction by use of  Nimin- a natural nitrification inhibitor with Urea in cropland				5-Feb-07		C		22-Jun-07		137

		18		215		EE supply side		Grid Connected High-efficiency Coal-fired Electricity Generation in Countries where Different Power Expansion Plans are Formulated for Broadly Different Power Technologies and Where These Plans are Restrictive		ACM13		957 ktCO2		China		n.a.		Tsinghua University		Huaneng Yuhuan Ultra-supercritical Coal-fired Power Project				5-Feb-07		A		14-Sep-07		221

		18		216		EE industry		Improved electrical energy efficiency in ferroalloy production by modifying existing smelting furnace(s) and co-current rotary kilns to operate as open slag bath smelting furnace(s) and counter-current rotary kilns				184 ktCO2		South Africa		n.a.		EcoSecurities		Improved electrical energy efficiency by open slag bath operations in ferroalloy production (Highveld Vanadium-Iron Smelter Energy Efficiency Project)				5-Feb-07		B		27-Jul-07		172

		18		217		EE supply side		Grid-connected supercritical coal-fired power generation.		ACM13		883 ktCO2		India		n.a.		Perspectives		North Karanpura greenfield supercritical coal-fired power project				5-Feb-07		A		14-Sep-07		221

		18		218		Coal bed/mine methane		Utilization and destruction of Coal Mine Methane (CMM) emitted by abandoned coal mines				53 ktCO2		Kazakhstan		n.a.		Emissions-Trader ET		Kazakhstan - Karaganda – Utilization of Coal Mine Gas (CMM) in a Flare				5-Feb-07		C		22-Jun-07		137

		18		219		Fugitive		Production gas recovery and utilization at oil production facilities that would otherwise be flared				134 ktCO2		Ecuador		Spain		ICF International		Production Gas recovery and utilization at Bloque 16 oil field				5-Feb-07		C		22-Jun-07		137

		18		220		Waste		Avoided emissions from biomass wastes through use as feed stock in pulp and paper production.				144 ktCO2		Malaysia		n.a.		SV Carbon		Avoided emissions from biomass wastes through use as feed stock in pulp and paper production, Kunak,Sabah				5-Feb-07		A		27-Jul-07		172

		18		221		EE supply side		Improved heat rates and capacity enhancement of Gas Turbines through retrofit for Inlet Air Cooling (=NM184)				39 ktCO2		India		n.a.		Reliance Industries Limited,		Improved heat rates and capacity enhancement of Gas Turbines at RIL Patalganga, through retrofit for Inlet Air Cooling				5-Feb-07		C		22-Jun-07		137								Initial		154

		18		222		SF6		Conversion from SF6 to an Alternative Cover Gas for Magnesium Production				120 ktCO2		China		n.a.		QualityTonnes		Conversion of SF6 to the Alternative Cover Gas SO2 in Magnesium Production in China				5-Feb-07		METH-Bp												Rejection		132

		18		223		Biofuel		Baseline methodology for Biodiesel production from imported or domestically sourced biomass-derived oil, using a life cycle analysis approach.				205 ktCO2		South Africa		Denmark		ECON, Climate Experts, Perspectives and ERC.		Western Cape Biodiesel Project				5-Feb-07		C		22-Jun-07		137								Approval		177

		19		224		Biofuel		Bio-diesel from crude palm oil/ Jatropha oil/oil from any another oil crop for consumption as replacement of liquid fossil fuel				60 ktCO2		India		n.a.		Naturol Bio-energy Ltd.		Manufacturing of Bio-diesel from Crude Palm oil and Jatropha Oil				30-Jul-07

		19		225		Cement		Addition of Supplemental Cementitious Material (SCM) during the manufacture of concrete using Ready Mix Concrete (RMC). ( In ACM5 SCM is added at cement manufacture)				108 ktCO2		India		n.a.		Amoda Environmental Solutions Pvt Ltd.		Replacement of OPC with Supplemental Cementitious Material for production of Concrete at L&T Ready Mix Concrete plants				30-Jul-07

		19		226		Fuel switch		Combines AM29 with ACM9 enabling a power plant to swich from naphta to natural gas.				82 ktCO2		India		n.a.		PricewaterhouseCoopers + Gujarat Industries Power Company Ltd		Fuel switching from naphtha to natural gas at grid-connected power generation facility of GIPCL, in Vadodara, Gujarat				30-Jul-07

		19		227		Fugitive		In AM0009 and AM0037 in the absence of project activity the gas is mainly flared, while in the current methodology, 100 percent of gas is vented.				4000 ktCO2		Azerbaijan		BNP Paribas		ICF + State Oil Company of Azerbaijan Republic (SOCAR)		Recovery of vented gas at the Guneshli oil field in Azerbaijan				30-Jul-07

		19		228		Biofuel		Biodiesel from oilseeds in dedicated plantations on severely degraded land and underutilized agricultural land. Consumers is a captive fleat within th boundary.				335 ktCO2		Brazil		n.a.		Factor Consulting + Geoklock Engenharia Consultoria		AGRENCO Biodiesel Project in Alta Araguaia				30-Jul-07

		19		229		Transport		Methodology for Mass Rapid Transit Projects. Also for rail-based passenger transport systems. Passengers only make a part of their trip.  (AM0031 is only for road based transport).				24 ktCO2		Mexico		World Bank Spanish Carbon Fund (SCF)		Grütter consulting + WB Carbon Finance		Metrobus Insurgentes, Mexico City				30-Jul-07

		19		230		Fugitive		Refinery CO2 Recovery and Utilization. Recovered CO2 is used to substitute conventionally produced CO2 that was produced by fossil fuel combustion				16 ktCO2		Chile		n.a.		MGM International		Recovery and Utilization of CO2 from Refinery Tail Gas				30-Jul-07

		19		231		EE industry		Utilization of waste heat and/or waste gas released from the furnace/kiln process for preheating of raw material.				26 ktCO2		India		n.a.		Hare Krishna Metallic Private Limited		Waste heat utilization for charge pre-heating in sponge iron manufacturing process at HKMPL				30-Jul-07

		20

		20

		A: Means approved by the Executive Board

		B: Means that the project participants/EB must make some changes

		C: Means that a new Project Design Document must be submitted

		METH-A: Recommended to be approved by METH Panel

		METH-Bp: Preliminary recommendations sent to the project developers by the METH Panel.

		METH-B: Final recommendation to be a B-case by the METH Panel

		METH-C: Recommended to be a C-case by the METH Panel

		METH-Con: Recommended to be consolidated by the METH Panel

		WIP: Work In Progress

		ACM1: Consolidated methodology for gridconnected electricity from renewACles ([hydro], wind geothermal, solar, tidal, wave

		ACM2: Consolidated landfill methodology

		Consultant: Means that a consultant has been asked for further analysis.

		AMxx, AMyy, ACMx etc: Methodologies approved by METH Panel

		NM65 was deleted from the list, since it did not pass the preassessment check, which was introduce after it was given a number.



The project was elected as "Best CDM project" byCarbon Market Insights, April 2004

BOF= Basic Oxygen Furnace

Bagasse 88%
Cane leaves 11%
Rice husk 1%
Cane and husk amount depend on bagasse shortcomings

Portland, US

BOF= Basic Oxygen Furnace

Reduction from 5 MWh/ton alloy to 4.0-4.5 MWh/ton alloy



MethCharts

		The Pipeline was produced by Jørgen Fenhann, UNEP Risø Centre 01-10-07, j.fenhann@risoe.dk, Phone (+45)46775105

		This sheet contains 4 charts developed together with Erik Haites. They analyse how many new methodologies (excluding A/R) were submitted,

		and how many have been approved, rejected or not yet decided (pending). These data are shown both for each round and accumulated.

		The time from submission of the methodologies until the decision was taken by the Executive Board was calculated,

		both for the time until the first decision (mark), and until the final decision -- an "A" or "C".

		Chart 1: This graph shows how many of the methodologies submitted in each round that have been approved (A), rejected (C) or still not decided (pending).

		Chart 2: This chart show the same as chart 1, but in an accululated way.

		The final columns therefore show the total number of methodologies approved/rejected/not final at this moment.

		Chart 3: This chart shows for each submission round the time elapsed between the deadline for submission in the round

		(as mentioned in the minutes from the former EB meeting) and the end of the EB meeting where the first decision

		on the methodology -- an A, B, or C rating -- was taken.

		Chart 4: This chart shows for each submission round the time elapsed between the deadline for submission in the round

		and the end of the EB meeting where the final decision about rejection/approval was taken.

		The last columns show the average time for all approved/rejected methodologies.
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A-R Methods
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Buyers

		Afforestatin & Reforestation project methodologies proposed

		The Pipeline was produced by Jørgen Fenhann, UNEP Risø Centre 01-10-07, j.fenhann@risoe.dk, Phone (+45)46775105

		Round		Meth. No.		Type		1.Mark		2.Mark		Size (ha)		CERs		GHG red./yr		Host country		Credit buyer		Consultant		Title		Comment

		1		ARNM1		Reforestation with pine trees (see ARNM5)		Withdrawn				8700		l-CER		62 ktCO2		Belize		Canada		Brinkman & Associates		The mountain pine ridge reforestation project		Now provide answer that the area was with forest in 1990.

		2		ARNM2		Reforestation with native species around hydro reservoir		C				4200		l-CER		176 ktCO2		Brazil		n.a.		AES-Tietê		Reforestation Project Using Native Species Around AES-Tiete Reservoirs		100 m legal zone required

		3		ARNM3		Afforestation by tree groves planted by 300 village groups		C				n.a.		l-CER		272 ktCO2		Tanzania		WB BioCarbon Fund		Clean Air Action Cooperation		The International Small Group & Tree Planting Program (TIST)

		4		ARNM4		Afforestation of grassland by intensified cattle production		C				10000		l-CER		180 ktCO2		Uruguay		n.a.		Carbosur		Treinta y Tres' afforestation combined with livestock intensification

		4		ARNM5		Reforestation with pine trees (rev. of ARNM1)		C				8700		l-CER		45 ktCO2		Belize		Canada		Brinkman & Associates Reforestation Ltd.		The mountain pine ridge reforestation project		Fails to provide answer whether the area was with forest in 1990. Leakage not addressed correctly etc

		4		ARNM6		Afforestation of 1/4-1 ha plot for marginal farmers		C				1383		l-CER		8 ktCO2		India		n.a.		Women for Sustainable Development		Bagepalli CDM Afforestation Programme

		4		ARNM7		Afforestation on degraded land in 1863 plots all over Moldova		A		AR-AM2		14949		l-CER		132 ktCO2		Moldova		PCF		Moldsilva (state forest agency) + WB		Moldova Soil Conservation Project		Soil carbon pool included.

		5		ARNM8		Reforestation of bush, grassland and degraded woodland		C				8354		l-CER		88 ktCO2		Uganda		Germany		global-woods Germany		Kikonda Forest Reserve Reforestation Project

		5		ARNM9		Afforestation with production of saw logs after 10 years		C				580		l-CER		13 ktCO2		Paraguay		Germany		global-woods Germany		Rio Aquidaban Reforestation Project(RA)

		5		ARNM10		Reforestation with multiple-use forest on degraded land with harvesting		A		AR-AM1		4000		l-CER		33 ktCO2		China		WB BioCarbon Fund		Joannum research + WB		Facilitating Reforestation for Guangxi Watershed Management in Pearl River Basin, China		Covers only aboveground and belowground pools.

		5		ARNM11		Reforestation of coastal forest with 15-35 native species		C				523		l-CER		6 ktCO2		Ecuador		Japan (RICOH)		EcoSecurities		Chocó-Manabí Corridor Reforestation and Conservation Carbon Project

		6		ARNM12		Afforestation/Reforestation with native species around hydro reservoir (rev. of ARNM2)		B		C		4200		l-CER		176 ktCO2		Brazil		WB BioCarbon Fund		AES-Tietê		Afforestation or reforestation project activity implemented on unmanaged grassland

		6		ARNM13		Reforestation with pine trees (rev. of ARNM5)		B		C		8700		l-CER		45 ktCO2		Belize		Canada		Brinkman & Associates Reforestation Ltd.		The Mountain Pine Ridge Reforestation Project (MPR Project)

		7		ARNM14		Afforestation of grassland by intensified cattle production (=ARNM4)		C				10000		l-CER		180 ktCO2		Uruguay		n.a.		Carbosur		Treinta y Tres' afforestation combined with livestock intensification

		7		ARNM15		Afforestation and reforestation project activities implemented for industrial and/or commercial uses (Plantar)		A		AR-AM5		11683		t-CER		92 ktCO2		Brazil		PCF		PCF		Reforestation as Renewable Source of Wood Supplies for Industrial Use

		7		ARNM16		Afforestation to produce wood for cellulose paste		C				4212		t-CER		844 ktCO2		Uruguay		Spain		Factor CO2 Integral Services		Los Eucaliptus Afforestation Project

		7		ARNM17		Managed seawater forestry in degraded coastal desert		B		Withdrawn		10000		l-CER		181 ktCO2		Mexico		n.a.		The Carbon Company		Mexico Seawater Forestry Project

		7		ARNM18		Afforestation/Reforestation of degraded land through control of animal grazing and assisted natural regeneration		A		AR-AM3		5728		l-CER		21 ktCO2		Albania		WB BioCarbon Fund		WB		Assisted Natural Regeneration of Degraded Lands in Albania		Subtract forest already planted.

		8		ARNM19		Reforestation or Afforestation of Land currently under Agricultural Use		A		AR-AM4		2600		l-CER		27 ktCO2		Honduras		WB BioCarbon Fund		WB		Reforestation around Pico Bonito National Park, Honduras

		8		ARNM20		Afforestation/Reforestation with Trees and Shrubs on Degraded Land		B		AR-AM6		3000		l-CER		15 ktCO2		China		Italy		University of Tuscia, Chinese Acady of Forestry		Afforestation for Combating Desertification in Aohan County, Northern China

		9		ARNM21		Reforestation of Land currently under Agricultural or Pastoral Use		B		AR-AM7		523		l-CER		9 ktCO2		Ecuador		Japan (RICOH)		EcoSecurities + Joanneum Research + Conservation Int. + EcoDecision		Chocó-Manabí Corridor Reforestation and Conservation Carbon Project		Like AR-AM1 but allow for land-use change in the baseline scenario. Allow accounting for litter and deadwood carbon pools. Address leakage from displacement of people.

		9		ARNM22		Afforestation of the cropland through agroforestry practices		C				3658		l-CER		48 ktCO2		India		n.a.		PricewaterhouseCoopers		Afforestation of the cropland through agroforestry practices in 3658 Ha. area in Khammam District of Andhra Pradesh, India under ITC’s Farm Forestry Project		Only aboveground and belowground pools

		9		ARNM23		Community rubberwood reforestation		C				15000		t-CER		166 ktCO2		Ghana		n.a.		ONF International		Rubber outgrowing and carbon sequestration in Ghana (ROCS-Ghana)		Only aboveground and belowground pools

		9		ARNM24		Reforestation project activities in abandoned areas and with multiple landholders		B		WIP		8730		t-CER		38 ktCO2		Colombia		n.a.		Corporación Mas Bosques + Swiss EMPA		San Nicolás CDM Reforestation Project		6134 discrete smaal holder areas. Aboveground + belowground + deadwood + litter.

		9		ARNM25		Forest Restoration Carbon Analysis		C				7000		l-CER		35 ktCO2		Peru		n.a.		The Nature Conservancy US+ Pronaturaleze		Selva Central Climate Action Project		Only aboveground and belowground pools

		10		ARNM26		Afforestation or Reforestation implemented by small and medium private land holders under an AR incentive program adopted before November 11, 2001.		C				4140		l-CER		56 ktCO2		Costa Rica		WB BioCarbon Fund		FONAFIFO		Carbon Sequestration in Small and Medium Farms in the Brunca Region, Costa Rica (COOPEAGRI- Project)

		10		ARNM27		Afforestation on grassland sites in areas of low human population density		C				15600		l-CER		164 ktCO2		Uruguay		n.a.		Carbosur		Treinta y Tres' afforestation on grassland

		10		ARNM28		Afforestation or reforestation on degraded land for sustainable wood production using remote sensing data to measure carbon stock changes		A		AR-AM8		15000		l-CER		37 ktCO2		Madagascar		Japan		Mitsubishi Research Institute + PwC + Climate Experts lt.		Reforestation on degraded land for sustainable wood production of woodchips in the eastern  coast of the Democratic Republic of Madagascar.

		11		ARNM29		Community rubber tree reforestation (=ARNM23)		B				15000		t-CER		166 ktCO2		Ghana		n.a.		ONF International		Rubber outgrowing and carbon sequestration in Ghana (ROCS-Ghana)		3750 farm with 4 ha. Reforestation.

		11		ARNM30		Afforestation or reforestation of pastures combined with a cattle grazing management program		C				5000		t-CER		16 ktCO2		Colombia		United K.		ONF International, Carbon Positive		Commercial reforestation on lands dedicated to extensive cattle grazing activities in the region of Magdalena Bajo Seco

		12		ARNM31		Reforestation or afforestation of degrading land currently under agricultural or pastoral use, accounting for living biomass and necromass		B				9000		t-CER		13 ktCO2		Uganda		n.a.		New Forest Company		The Namwasa Forestation Project

		12		ARNM32		Degraded grassland restoration through silvopastoral systems		B				3000		t-CER		15 ktCO2		Uruguay		Spain		Factor CO2 Integral Services		“San Carlos” Land Restoration Through Silvopastoral Systems

		13		ARNM33		Reforestation of grasslands using fast-growing species						2319		t-CER		273 ktCO2		Brazil		n.a.		ICF International		Reforestation of grasslands using fast-growing species in Brazil

		13		ARNM34		Afforestation and reforestation project activities implemented on unmanaged grassland1 in reserve/protected areas						8094		t-CER		91 ktCO2		Brazil		n.a.		AES-Tiete		AES-Tiete Afforestation/Reforestation Project Activity around the Borders of Hydroelectric Plant Reservoirs (=ARNM2)

		15

		A: Means approved by the Executive Board

		B: Means that the project participants must make some changes

		C: Means that a new Project Design Document must be submitted

		AR-A: Recommended to be approved my Afforestation/Reforestation Group

		AR-Bp: Preliminary recommendations sent to the project developers by the Afforestation/Reforestation Group

		AR-B: Final recommendation to be a B-case by the Afforestation/Reforestation Group

		AR-C: Recommended to be a C-case by the Afforestation/Reforestation Group

						National Forest definitions

								Minimum crown cover: 10-30%		Minimum area: 0,05 ha - 1ha		Minimum height: 2- 5 m

						China		20		0.067		2

						Costa Rica		30		1.000		5

						Congo		30		1.000		5

						Honduras		30		1.000		5

						India		30		0.050		5

						Nicaragua		20		1.000		4

						Uganda		30		1.000		5

						Vietnam		30		0.500		3

						Yemen		30		0.500		3



Average in the first period (20 or 30 yrs)

Before: "Reforestation for charcoal production for steel production"



Analysis

		Approved Baselines & monitoring methodologies						This colour means  withdrawn

		The Pipeline was produced by Jørgen Fenhann, UNEP Risø Centre 01-10-07, j.fenhann@risoe.dk, Phone (+45)46775105						This colour means  to be consolidated				Table 4:

		Table 1:										Approved		Number of

		Methodology		Sectors covered		Number of						method		projects

		number				projects						AM1		19

				Zero emission renewables:								AM2		1

		ACM2 (ver 6)		Grid-connected electricity generation for renewable sources (no biomass)		669						AM3		5

		AM26 (ver 2)		Zero-emissions grid-connected electricity generation from renewable sources in Chile or in countries with merit order based dispatch grid		2						AM4		2

		AM5		Small grid-connected zero-emission renewable electricity generation		6		Replaced by ACM2 3. March 2006				AM5		6

		AM19 (ver 2)		Ren. Energy project replacing the electricity of one single fossil plant (excl. biomass)		0						AM6		14

												AM7

		AM4 (ver 2)		Grid-connected biomass power generation that avoids uncontrolled burning of biomass		2		replaced by ACM6 28/11 2005				AM8		14

		AM7		Switch from coal/lignite to seasonal agro-biomass power		0						AM9		15

		AM15		Bagasse-based cogeneration connected to an electricity grid		29		replaced by ACM6 28/11 2005				AM10		2

		ACM3 (ver 5)		Emission reduction through partial substitution of fossil fuels with alternative fuels in cement manufacture		14						AM11		7

		ACM6 (ver 6)		Grid-connected electricity from biomass residues (includes AM4 & AM15)		152						AM12		1

		AM27 (ver 2.1)		Substitution of CO2 from fossil or mineral origin by CO2 from renewable resources in production of inorganic compounds		1

		AM36 (ver 2)		Fuel switch from fossil fuels to biomass residues in boilers for heat generation		6						AM13		10

		AM42		Grid-connected electricity generation using biomass from newly developed dedicated plantations		0						AM14		8

				Biofuels:								AM15		29

		AM47 (ver 2)		Production of waste cooking oil based biodiesel for use as fuel								AM16		40

				Waste:								AM17

		ACM1 (ver 6)		Landfill gas project activities		108						AM18		14

		AM2 (ver 3)		Landfill gas capture & flaring with public concession contract (ex-post baseline correction)		1						AM19

		AM3 (ver 4)		Simplified financial analysis for landfill gas capture projects (no CERs from electricity) (ex-ante correction)		5						AM20

		AM10		Landfill gas electricity (CERs from electricity)		2						AM21		4

		AM11 (ver 3)		Landfill gas recovery with electricity generation (no CERs from electricity)		7						AM22		12

		AM12		Biodigester power from municipal waste (only India)		1		Included in AM25 at EB26				AM23

		AM22 (ver 4)		Avoided wastewater and on-site energy use emissions in the industrial sector		12						AM24		10

		AM25 (ver 9)		Avoided emissions from organic waste through alternative waste treatment processes		15						AM25		15

		AM39		Methane emissions reduction from organic waste water and bioorganic solid waste using co-composting		19						AM26		2

		AM53		Biogenic methane injection to a natural gas distribution grid		0						AM27		1

		AM57		Avoided emissions from biomass wastes through use as feed stock in pulp and paper production		0						AM28		11

				Animal waste:								AM29		31

		AM6		GHG emission reduction from manure management systems (on hold)		14		Replaced by ACM10 at EB26				AM30		2

		AM13 (ver 4)		Biogas power from open anaerobic lagoon waste water treatment systems		10						AM31		2

		ACM10 (ver 2)		GHG emission reductions from manure management systems		7						AM32		2

		AM16 (ver 3)		Change of animal waste management systems		40		Replaced by ACM10 at EB26				AM33		1

				Fossil fuel switch:								AM34		29

		AM8		Fuel switch from coal/oil to natural gas		14		Replaced by ACM9 at EB24				AM35

		ACM9 (ver 3)		Industrial fuel switching from coal or petroleum fuels to natural gas		11						AM36		6

		AM29		Grid connected electricity generation plants using natural gas		31						AM37		3

		AM50		Feed switch in integrated Ammonia-urea manufacturing industry		1						AM38		1

		ACM11		Fuel switching from coal and/or petroleum fuels to natural gas in existing power plants for electricity generation		0						AM39		19

				Fugitive emission from fuels:								AM40		1

		AM9 (ver 2.1)		Recovering associated gas in stead of flaring		15						AM41		1

		AM37 (ver 1.1)		Flare reduction and gas utilization at oil and gas processing facilities		3						AM42

		ACM8 (ver 3)		Coal bed methane and coal mine methane capture and use for power (electrical or motive) and heat/or destruction by flaring		41						AM43

		AM41		Mitigation of Methane Emissions in the Wood Carbonization Activity for Charcoal Production		1						AM44

				Energy distribution:								AM45		2

		AM23 (ver 2)		Leak reduction from natural gas pipeline compressor or gate stations		0						AM46

		AM43		Leak reduction from a natural gas distribution grid by replacing old cast iron pipes with polyethylene pipes		0						AM47

		AM45 (ver 1.1)		Grid connection of isolated electricity systems		2						AM48

				HFCs, PFCs & SF6:								AM49

		AM1 (ver 5.1)		Incineration of HFC23 waste streams from HCFC22 production		19						AM50		1

		AM30		PFC emission reduction from anode effect mitigation at primary aluminium smelting facilities		2						AM51		1

		AM35		SF6 Emission Reductions in Electrical Grids		0						AM52

				Cement:								AM53

		ACM5 (ver 3)		Increasing the blend in cement production		33						AM54

		AM33 (ver 2)		Use of non-carbonated calcium sources in the raw mix for cement processing		1						AM55

		AM40 (ver 1.1)		Use of alternative raw materials that contain carbonates in clinker manufacturing in cement kilns		1						AM56

		AM51		Secondary catalytic N2O destruction in nitric acid plants		1						AM57

				N2O:								ACM1		108

		AM28 (ver 4.1)		Catalytic N2O destruction in the tail gas of nitric acid or caprolactam production plants		11						ACM2		669

		AM34 (ver2)		Catalytic reduction of N2O inside the ammonia burner of nitric acid plants		29						ACM3		14

		AM21		Decomposition of N2O from existing adipic acid production plants		4						ACM4		227

				Energy efficiency, Supply side								ACM5		33

		ACM7 (ver 2)		Conversion from single cycle to combined cycle power generation		7						ACM6		152

		AM14 (ver 4)		Natural gas-based package cogenereation		40						ACM7		7

		AM48		New cogeneration facilities supplying electricity and/or steam to multiple customers and displacing grid/off-grid steam and electricity generation with more carbon-intensive fuels		0						ACM8		41

		AM49		Gas based energy generation in an industrial facility		0						ACM9		11

		AM52		Increased electricity generation from existing hydropower stations through Decision Support System optimization		0						ACM10		7

		ACM13		new grid connected fossil fuel fired power plants using a less GHG intensive technology		0						ACM11

				Energy efficiency, own generation (of electricity)								ACM12		9

		ACM4		Waste gas and/or heat for power generation		227		Replaced by ACM12 at EB32				ACM13

		ACM12		GHG reductions for waste gas or waste heat or waste pressure based energy system		9						AR-AM1		5

		AM24		Waste gas recovery and utilization for power generation at cement plant		10						AR-AM2		1

		AM32		Waste gas or waste heat based cogeneration system		2		Replaced by ACM12 at EB32				AR-AM3

		AM55		Recovery and utilization of waste gas in refinery facilities		0						AR-AM4		1

				Energy efficiency, Industry:								AR-AM5		1

		AM17 (ver 2)		Steam system efficiency improvement by replacing steam traps and returning condensate		0						AR-AM6

		AM18 (ver 1.1)		Baseline methodology for steam optimization systems		14						AR-AM7

		AM38		Improved electrical energy efficiency of an existing submerged electric arc
furnace used for the production of SiMn		1						AR-AM8

		AM44		Energy efficiency improvement projects: boiler rehabilitation or replacement in industrial and district heating sectors		0						AR-AMS1		3

		AM54		Energy efficiency improvement of a boiler by introducing oil/water emulsion technology		0						AMS-I.A.		20

		AM56		Efficiency improvement by boiler replacement or rehabilitation and optional fuel switch in fossil fuel-fired steam boiler systems		0						AMS-I.B.		4

				Energy efficiency, Households:								AMS-I.C.		127

		AM46		Replacement of incandescent lamps by compact fluorescent lamps		0						AMS-I.D.		711

				Energy efficiency, Service:								AMS-II.A.		1

		AM20		Water pumping efficiency improvement		0						AMS-II.B.		14

				Transport:								AMS-II.C.		13

		AM31		Baseline Methodology for Bus Rapid Transit Project		2						AMS-II.D.		86

				Afforestation & Reforestation:								AMS-II.E.		15

		AR-AM1 (ver 2)		Reforestation of degraded land		5						AMS-II.F.		3

		AR-AM2		Restoration of degraded lands through afforestation/reforestation		1						AMS-III.A.

		AR-AM3 (ver 2)		Afforestation and reforestation of degraded land through tree planting, assisted natural regeneration and control of animal grazing		0						AMS-III.B.		32

		AR-AM4		Reforestation or afforestation of land currently under agricultural use		1						AMS-III.C.		3

		AR-AM5		Afforestation and reforestation project activities implemented for industrial and/or commercial uses		1						AMS-III.D.		191

		AR-AM6		Afforestation/Reforestation with Trees Supported by Shrubs on Degraded Land		0						AMS-III.E.		57

		AR-AM7		Afforestation and Reforestation of Land Currently Under Agricultural or Pastoral Use		0

		AR-AM8		Afforestation or reforestation on degraded land for sustainable wood production		0

				Total:		1662						AMS-III.F.		13

												AMS-III.G.		9

												AMS-III.H.		36

												AMS-III.I.		4

												AMS-III.J.

												AMS-III.K.		1

		Table 2:										AMS-III.L.

		Project types		Small-scale CDM project activity categories		Number						AMS-III.M.		2

		Type I:		A. Electricity generation by the user		20						AMS-III.N.

		Renewable		B. Mechanical energy for the user		4						Total		2975

		energy projects		C. Thermal energy for the user		127

		<15 MW		D. Renewable electricity generation for a grid		711

		Type II:		A. Supply side energy efficiency improvements - transmission and distribution		1

		Energy efficiency		B. Supply side energy efficiency improvements - generation		14

		improvement		C. Demand-side energy efficiency programmes for specific technologies		13

		projects		D. Energy efficiency and fuel switching measures for industrial facilities		86

				E. Energy efficiency and fuel switching measures for buildings		15

		<60 GWh savings		F. Energy efficiency and fuel switching measures for agricultural facilities and activities		3

		Type III:		A. Agriculture (no methodologies available)		0

				B. Switching fossil fuels		32

		EB27:		C. Emission reductions by low-greenhouse emission vehicles		3

		<60 ktCO2		D. Methane recovery		191

		reduction		E. Avoidance of methane production from biomass decay through controlled combustion		57

				F. Avoidance of methane production from biomass decay through composting		13

				G. Landfill methane recovery		9

				H. Methane recovery in wastewater treatment		36

				I. Avoidance of methane production in wastewater treatment through replacement of anaerobic lagoons by aerobic systems		0

				J. Avoidance of fossil fuel combustion for carbon dioxide production to be used as raw material for industrial processes		0

				K. Avoidance of methane release from charcoal production by shifting from pit method to mechanized charcoaling process		0

				L. Avoidance of methane production from biomass decay through controlled pyrolysis		0

				M. Reduction in consumption of electricity by recovering soda from paper manufacturing
process		2

				N. Avoidance of HFC emissions in rigid Poly Urethane Foam (PUF) manufacturing		0

		Note: some projects use more than one category.				1337

		Table 3:

		Project types		Small-scale Afforestation/reforestation CDM project activity categories		Number

		AR-AMS1 (ver 4)		afforestation and reforestation project activities under the clean development mechanism implemented on grasslands or croplands		3

		<8 ktCO2 absoption
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						2593		CDM projects in the pipeline
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		CDM1801		1224		Nobrecel fuel switch in black liquor boiler Project		Brazil		Request review		Biomass energy		Black liquor		AMS-I.C.		33		7				1-Jul-07		181		700		DNV												United K. (EcoSecurities)		EcoSecurities		14-Mar-07		6-Jun-07		3-Jul-07		UK:20/06/07

		CDM0330		529		Bunge Guará biomass project		Brazil		Registered		Biomass energy		Forest biomass		AMS-I.C.		14		7				20-Sep-03		131		296		SGS												n.a.		Ecoinvest		22-Oct-05		11-May-06		30-Aug-06				0.0

		CDM0934		889		RIMA Fuel Switch in Bocaiúva		Brazil		Registered		Fossil fuel switch				AMS-I.C.		29		10				1-Jan-07		173		288		SGS												n.a.		Factor Consulting + Management AG		21-Jul-06		16-Jan-06		25-Jan-07

		CDM0526				Bertin’s Slaughterhouses Fuel Switch project		Brazil		At validation		Biomass energy		Forest biomass		AMS-I.C.		20		7				1-Jan-03		203		426		DNV												n.a.		Ecoinvest Carbon Brasil		30-Dec-05								0.0

		CDM0527				Bracol’s Tanneries Fuel Switch project		Brazil		At validation		Biomass energy		Forest biomass		AMS-I.C.		6.3		7				1-Jan-03		63		133		DNV												n.a.		Ecoinvest Carbon Assessoria Ltd.		30-Dec-05								0.0

		CDM0761				Nobrecel Methane Avoidance and fuel switch in black liquor boiler Project		Brazil		At validation		Biomass energy		Black liquor		AMS-I.C.		125		7				1-Jan-02		872		2615		DNV												United K. (EcoSecurities)		Ecosecurities		6-May-06								8.8

		CDM1270				Roullier biomass project		Brazil		At Validation		Biomass energy		Forest residues: other		AMS-I.C.		20		7				1-Jan-07		122		426		SGS												n.a.		Pro Carbona		13-Oct-06

		CDM1428				Burning of solid biomass for process steam generation for beer manufacture in place of the BPF 3 fuel oil at the Águas Claras do Sul Branch		Brazil		At Validation		Biomass energy		Agricultural residues: other kinds		AMS-I.C.		28		7				1-Mar-07		166		597		DNV												n.a.		COPPE (UFRJ) Climate Center.		1-Dec-06

		CDM1854				Lanxess Biomass Cogeneration Project		Brazil		At Validation		Biomass energy		Forest residues: sawmill waste		AMS-I.C.		7.4		7				1-Oct-07		43		154		TÜV-SÜD												n.a.		Plant Planejamento e Ambiente Ltda		29-Mar-07								12.8

		CDM2067				Burning of solid biomass for process steam generation for beer manufacture in place of fuel oils at AMBEV´s Branchs Agudos (SP) and Teresina (PI)		Brazil		At Validation		Biomass energy		Forest residues: sawmill waste		AMS-I.C.		50		10				1-Jun-07		279		500		DNV												n.a.		Maxambiental		11-May-07

		CDM2135				Fuel oil to animal tallow switching at Companhia de Fiação e Tecidos Santo Antônio		Brazil		At validation		Biomass energy		Industrial waste		AMS-I.C.		15		7				1-Sep-07		77		305		TÜV-Nord												n.a.		Ecoinvest Carbon Brasil		25-May-07								31.7

		CDM2312				Burning of solid biomass for process steam generation for beer manufacture in place of fuel oil at AMBEV´s Branch Cebrasa (GO)		Brazil		At Validation		Biomass energy		Forest residues: sawmill waste		AMS-I.C.		17		10		0.0		1-Jan-08		83		165		DNV												n.a.		Maxambiental		4-Jul-07

		CDM2629				Penha Renewable Energy Project - fossil fuel switch to renewable biomass for steam generation in the paper production industry		Brazil		At Validation		Biomass energy		Forest biomass		AMS-I.C.		30		7		0.0		1-Nov-07		155		630		SGS												n.a.		KeyAssociados		8-Sep-07

		CDM2630				INPA Fuel Switch Project		Brazil		At Validation		Biomass energy		Agricultural residues: other kinds		AMS-I.C.		84		7		0.0		1-Jul-08		379		1769		DNV												United K. (EcoSecurities)		EcoSecurities		8-Sep-07

		CDM1395				Switching of fuel from coal to palm oil mill biomass waste residues at Industrial de Oleaginosas Americanas S.A. (INOLASA).		Costa Rica		At Validation		Biomass energy		Palm oil solid waste		AMS-I.C.		37		7				1-Mar-07		215		776		SGS												n.a.		Ecofys BV		23-Nov-06

		CDM2176				Switching of Fuel from Coal to Palm Oil Mill Biomass Waste Residues at Industrial de Oleaginosas S.A.		Costa Rica		At Validation		Biomass energy		Palm oil solid waste		AMS-I.C.		38		7		2.0		1-Jun-07		209		884		SGS												n.a.		Ecofys BV		8-Jun-07

		CDM0813				Biomass thermal energy plant – Ecoenergía S.A., Escuintla		Guatemala		At validation		Biomass energy		Palm oil solid waste		AMS-I.C.		6.4		7				1-Feb-07		38		133		AENOR												n.a.		BizAsia Network Pte Ltd		3-Jun-06

		CDM2446				EECOPALSA –Renewable biomass cogeneration facility		Honduras		At Validation		Biomass energy		Palm oil solid waste		AMS-I.C.		12		10		0.0		1-Jan-08		59		118		TÜV-SÜD												n.a.		Ecofys B.V.		21-Jul-07								3.4

		CDM1630		1217		Renewable biomass residue based steam generation at Arvind Mills, Santej		India		Under review		Biomass energy		Agricultural residues: other kinds		AMS-I.C.		32		10		0.0		30-Jul-07		174		321		SGS												n.a.		Arvind Mills Ltd.		6-Feb-07		25-Apr-07		27-Jun-07

		CDM0911		1221		Biomass based renewable energy project in a Solvent Extraction Plant		India		Request review		Biomass energy		Agricultural residues: other kinds		AMS-I.C.		25		10				20-Aug-07		124		251		BV Cert												n.a.		M/s. Ambika Solvex Ltd.		11-Jul-06		3-Nov-06		28-Jun-07				1.2

		CDM0144		121		Bagepalli CDM Biogas Programme  (5500 units of 2 m3)		India		Registered		Biogas		Biogas power		AMS-I.C.		20		7				18-Dec-05		138		411		DNV												France (Velcan Energy)		Women for Sustainable Development		18-Jun-05		23-Mar-05		2-Nov-05		France:18/11/05		0.0

		CDM0108		117		3.5 MW Rice Husk based Cogeneration Project at Nahar Spinning Mills Ltd. (Punjap)		India		Registered		Biomass energy		Agricultural residues: rice husk		AMS-I.C.		22		10		0.0		10-Dec-05		157		223		DNV		17		31-Mar-07		29		58%		DNV		Germany (KfW)		Nahar Spinning Mills, Ludhiana, Punjab		7-May-05		7-Feb-05		31-Oct-05		Germany:20/01/07		3.5

		CDM0109		118		3.5 MW Rice Husk based Cogeneration Project at Oswal Woolen Mills Ltd		India		Registered		Biomass energy		Agricultural residues: rice husk		AMS-I.C.		22		10		0.0		10-Dec-05		157		223		DNV		18		31-Mar-07		29		60%		DNV		Germany (KfW)		Nahar Spinning Mills, Ludhiana, Punjab		7-May-05		7-Feb-05		31-Oct-05		Germany:20/01/07		3.5

		CDM0230		348		Cogeneration system based on biomass (rice-husk) replacing oil fired boiler for process steam and generating power for partly replacement of grid power supply to the plant at M/s Indian Acrylics Ltd., District Sangarur, Punjab		India		Registered		Biomass energy		Agricultural residues: rice husk		AMS-I.C.		44		10		0.0		1-Apr-03		433		445		TÜV-Rhein		127		31-Mar-06		133		95%				n.a.		TERI		3-Sep-05		8-Aug-05		8-Apr-06				1.0

		CDM0321		581		Maharastra, Kurkumbh 1,5 MW Biomass / Bagasse based Co-generation power project		India		Registered		Biomass energy		Bagasse power		AMS-I.C.		37		10				1-Jan-06		258		369		TÜV-Nord												n.a.		Mitcon Consultancy Services Ltd		20-Oct-05		7-Jun-05		31-Aug-06				1.5

		CDM0518		713		Biomass based captive cogeneration project at Shri Renuga Textiles		India		Registered		Biomass energy		Agricultural residues: other kinds		AMS-I.C.		19		10		0.3		1-Oct-03		179		194		DNV		51		31-Dec-06		60		85%		SGS		n.a.		Shri RenugaTextiles Ltd.		29-Dec-05		9-Mar-06		17-Nov-06				4.5

		CDM0698		949		Fuel switch from fossil fuel to renewable biomass for thermal energy application, in North India.		India		Registered		Biomass energy		Agricultural residues: other kinds		AMS-I.C.		17		10				1-Jan-07		105		175		SGS												n.a.		Greenply Industries Ltd		6-Apr-06		16-Jun-06		16-Feb-07				4.9

		CDM0719		947		Biomass Based Cogeneration Units at Uttar Pradesh		India		Registered		Biomass energy		Agricultural residues: rice husk		AMS-I.C.		53		7		0.0		29-Aug-07		176		1113		TÜV-SÜD												n.a.		n.a.		13-Apr-06		26-Oct-06		15-Feb-07				7.5

		CDM1254		924		Boiler Fuel Conversion at Perstorp Chemicals India Private Limited (PCIPL)		India		Registered		Biomass energy		Agricultural residues: other kinds		AMS-I.C.		17		10				1-Jan-05		115		172		DNV												n.a.		Perstorp Chemicals India Private Limited		4-Oct-06		11-Jul-06		13-Feb-07				3.1

		CDM1257		942		Boiler Fuel Conversion from RFO to Biomass Based Briquettes at Pfizer Limited, Thane (M.S.)		India		Registered		Biomass energy		Agricultural residues: other kinds		AMS-I.C.		6.2		10				1-Apr-07		36		62		DNV												n.a.		Pfizer Ltd.,		6-Oct-06		22-Jan-07		16-Feb-07

		CDM1435		1059		Substitution of coal with jute biomass residue (caddies) in the steam generating boiler for use on-site		India		Registered		Biomass energy		Agricultural residues: other kinds		AMS-I.C.		5.2		10				26-May-07		29		52		TÜV-Nord												n.a.		PricewaterhouseCoopers (P) Ltd.		6-Dec-06		22-Jan-07		11-Apr-07				0.3

		CDM1637		1239		1.25 MW biomass based captive power plant by UP Asbestos Limited at Lucknow.		India		Registered		Biomass energy		Agricultural residues: rice husk		AMS-I.C.		6.2		7		0.0		22-Sep-07		33		131		BV Cert												n.a.		Senergy Global Private Limited		9-Feb-07		4-Apr-07		8-Jun-07				1.3

		CDM0256		414		Solar steam for cooking and other applications		India		Registered		Solar		Solar cooking		AMS-I.C.		0.6		7				1-Sep-06		4		12		TÜV-SÜD												Germany (GTZ)		Factor Consulting + Management AG		16-Sep-05		28-Oct-05		28-Apr-06		Germany:31/10/06

		CDM1117		1130		Rice husk based cogeneration plant (5 MW) at Shibzada Ajit Singh Nagar District, Punjab by M/s Nahar Industrial Enterprises Ltd.		India		Correction request		Biomass energy		Agricultural residues: rice husk		AMS-I.C.		45		10		0.0		1-Jul-07		247		448		DNV												n.a.		Nahar Industrial Enterprises Limited		6-Sep-06		28-Feb-07		13-Jun-07				5.0

		CDM1552				Vedaranniyam Biogas Project		India		At Validation		Biogas		Biogas power		AMS-I.C.		34		10				1-Apr-07		197		343		DNV												n.a.		CER India Pvt Ltd		13-Jan-07

		CDM1553				Kolar District Biogas Project		India		At Validation		Biogas		Biogas power		AMS-I.C.		34		10				1-Apr-07		197		343		DNV												n.a.		CER India Pvt Ltd		13-Jan-07

		CDM1718				Renewable Energy Project in distilleries of Sir Shadi Lal Enterprise Ltd		India		At Validation		Biogas		Biogas power		AMS-I.C.		13		7				1-Nov-06		78		265		SGS												n.a.		Shadi Lal Enterprise		27-Feb-07								2.0

		CDM0621				5 MW Biomass based Cogeneration project at Deepak Spinners Limited (DSL), Baddi, Himachal Pradesh		India		At validation		Biomass energy		Agricultural residues: rice husk		AMS-I.C.		25		10		0.0		1-Aug-07		136		252		TÜV-SÜD												n.a.		Deepak Spinners Ltd.		12-Jun-07								5.0

		CDM0923				Generation of thermal energy utilizing renewable biomass by GIL, Uttaranchal, India		India		At validation		Biomass energy		Agricultural residues: other kinds		AMS-I.C.		41		7				1-Apr-06		277		863		SGS												n.a.		Greenply Industries Ltd		15-Jul-06								12.8

		CDM1374				Biomass based Hot Air Generation at Fertilizer Unit of Tata Chemicals Ltd., Haldia, West Bengal		India		At Validation		Biomass energy		Agricultural residues: rice husk		AMS-I.C.		43		10				1-Apr-07		247		430		DNV												n.a.		PricewaterhouseCoopers (P) Ltd.		16-Nov-06								15.2

		CDM1762				Biomass Boiler Project – Futura Polyesters Limited		India		At validation		Biomass energy		Agricultural residues: other kinds		AMS-I.C.		33		10				1-Jun-07		184		330		BV Cert												n.a.		Asia Carbon Emission Management Pvt. Ltd.		8-Mar-07

		CDM1809				Biomass Based Cogeneration at a solvent extraction plant in Uttar Pradesh		India		At Validation		Biomass energy		Agricultural residues: rice husk		AMS-I.C.		5.6		10				1-Jan-07		33		56		SGS												n.a.		Raghuraji Agro Industries		16-Mar-07								1.1

		CDM1829				Boiler Fuel Conversion from RFO to Biomass Based Briquettes at Fresenius Kabi India Private Limited, Ranjangaon (M.S.), India		India		At Validation		Biomass energy		Agricultural residues: other kinds		AMS-I.C.		7.4		10				1-Jan-08		37		74		DNV												n.a.		Fresenius Kabi India Private Limited		22-Mar-07								7.6

		CDM1869				Sri Gomathy Mills – 1.4 MW Biomass Gasification based Power Generation and Waste Heat Recovery System for Captive Utilization		India		At Validation		Biomass energy		Gasification of biomass		AMS-I.C.		9.4		10				1-Jul-07		52		94		TÜV-Nord												n.a.		Asia Carbon Emission Management Pvt. Ltd.		3-Apr-07								1.4

		CDM1885				Hot air generation using renewable biomass fuel for spray drying application at H.& R. Johnson (India) Ltd, Kunigal		India		At Validation		Biomass energy		Agricultural residues: other kinds		AMS-I.C.		9.7		10				30-Dec-07		48		97		TÜV-SÜD												n.a.		H & R Johnson (India) Ltd.		4-Apr-07								2.9

		CDM1891				6 MW Rice Husk based cogeneration plant at Bhageshwari Papers Private Limited		India		At Validation		Biomass energy		Agricultural residues: rice husk		AMS-I.C.		41		7				1-Jul-07		224		854		SGS												n.a.		BPPL, Muzaffarnagar (UP)		6-Apr-07								6.0

		CDM1896				Hot air generation using renewable biomass fuel for spray drying and vertical drying application at H.&R. Johnson (India) Limited, Dewas, Madhya Pradesh		India		At Validation		Biomass energy		Agricultural residues: other kinds		AMS-I.C.		4.0		10				30-Jun-07		22		40		TÜV-SÜD												n.a.		H&R Johnson (India) Ltd.		6-Apr-07								2.9

		CDM1963				‘8 MW biomass based co–generation project’ at Yash Agro Energy Ltd in Chandrapur district, Maharashtra		India		At Validation		Biomass energy		Agricultural residues: rice husk		AMS-I.C.		30		10				1-Jun-07		168		300		TÜV-SÜD												n.a.		Yash Agro Energy Ltd.		21-Apr-07								8.0

		CDM1989				6 MW Biomass Residue Based Cogeneration Unit by MPML at Village Heti (Surla), District Nagpur in Maharashtra		India		At validation		Biomass energy		Agricultural residues: rice husk		AMS-I.C.		74		10				1-Jul-07		408		742		DNV												n.a.		Malu Paper Mills Ltd.		28-Apr-07								6.0

		CDM2074				Small-scale biomass fired boiler based energy generation project at M/s India Glycols Ltd.(IGL)		India		At Validation		Biomass energy		Bagasse power		AMS-I.C.		25		10				15-Jun-07		137		247		DNV												n.a.		HOD (Rab Unit)		12-May-07								31.0

		CDM2122				2.5 MW Rice Husk Based Cogeneration Plant at Hanuman Agro Industries Limited		India		At validation		Biomass energy		Agricultural residues: rice husk		AMS-I.C.		21		7				1-Jul-07		116		442		SGS												n.a.		S.R. Corporate Consultant		23-May-07								2.5

		CDM2129				Biomass Gasifier for Thermal Energy Generation		India		At validation		Biomass energy		Gasification of biomass		AMS-I.C.		7.3		7				1-Jun-07		41		153		SGS												n.a.		Asia Carbon Emission Management India		24-May-07								4.2

		CDM2195				Rice husk based Co generation project at Rampur		India		At Validation		Biomass energy		Agricultural residues: rice husk		AMS-I.C.		12		10		0.0		1-Jul-07		65		118		SGS												n.a.		Radico Khaitan Ltd.		12-Jun-07								2.2

		CDM2210				Rice husk Based Cogeneration Plant at Pehowa, Haryana		India		At Validation		Biomass energy		Agricultural residues: rice husk		AMS-I.C.		12		10		0.0		1-Aug-07		62		115		SGS												n.a.		Sainsons Paper Industries Limited		14-Jun-07								2.7

		CDM2237				6 MW Biomass based power project in Assam by BEPL		India		At Validation		Biomass energy		Agricultural residues: rice husk		AMS-I.C.		38		10		0.0		1-Sep-07		203		381		SGS												n.a.		Badarpur Energy Private Limited		20-Jun-07								6.0

		CDM2250				Thermal energy from biomass at Mohota Mills		India		At Validation		Biomass energy		Agricultural residues: rice husk		AMS-I.C.		15		10		0.0		1-Jan-08		74		149		TÜV-Nord												n.a.		Centre for Environment Education and Development (CEED)		22-Jun-07

		CDM2262				3 MW Rice husk based Captive cogeneration power project by Surya Chandra paper Mills Limited		India		At Validation		Biomass energy		Agricultural residues: rice husk		AMS-I.C.		12		10		0.0		1-Dec-07		59		117		TÜV-SÜD												n.a.		Sri Sai Manasa Nature Tech Pvt Limited		26-Jun-07								3.0

		CDM2469				Boiler Fuel Conversion from RFO to Biomass Based Briquettes at Nicholas Piramal India Limited, Thane (M.S.)		India		At Validation		Biomass energy		Agricultural residues: other kinds		AMS-I.C.		4.4		10		0.0		1-Jan-08		22		44		BV Cert												n.a.		Nicholas Piramal India Limited		28-Jul-07								6.4

		CDM2482				Biomass based cogeneration plant at Ruchira Papers Limited		India		At Validation		Biomass energy		Agricultural residues: rice husk		AMS-I.C.		35		10		0.0		1-Nov-07		183		354		TÜV-Nord												n.a.		Ruchira Papers Limited		3-Aug-07								15.3

		CDM2485				Switch-over from fossil fuel to biomass for thermal energy generation in Jalaram Ceramics; Gujarat		India		At Validation		Biomass energy		Agricultural residues: other kinds		AMS-I.C.		8.8		10		0.0		5-Nov-07		45		88		DNV												n.a.		Verve Consulting Private Limited		3-Aug-07

		CDM2512				GEPL Biomass energy generation project at Faridabad, Haryana		India		At Validation		Biomass energy		Agricultural residues: rice husk		AMS-I.C.		53		10		0.0		1-Dec-07		272		534		SGS												n.a.		Gupta Exim Pvt		10-Aug-07

		CDM2519				Renewable biomass based thermal energy generation at Mahalaxmi Group of Compagnies, Ahmedabad		India		At Validation		Biomass energy		Agricultural residues: other kinds		AMS-I.C.		36		7		0.0		1-Oct-07		191		764		SGS												n.a.		Mahalaxmi Group of Compagnies and their associate consultants		10-Aug-07

		CDM2530				Utilization of renewable biomass in various thermal energy generating equipments at Shirdi Industries Ltd. (SIL), Uttaranchal		India		At Validation		Biomass energy		Agricultural residues: rice husk		AMS-I.C.		85		10		0.0		1-Jan-08		423		845		TÜV-Rhein												n.a.		Shirdi Industries Limited		16-Aug-07

		CDM2587				Switching fossil fuel in an industrial facility by Kerala Ceramics Ltd, Kerala		India		At Validation		Biomass energy		Palm oil solid waste		AMS-I.C.		5.3		10		0.0		1-Jan-08		26		53		SGS												n.a.		The Kerala Ceramics		31-Aug-07

		CDM2717				Generation of thermal energy utilizing renewable biomass at Udham Singh Nagar, Uttaranchal by M/s Greenply Industries Limited		India		At Validation		Biomass energy		Agricultural residues: other kinds		AMS-I.C.		39		7		0.0		15-Dec-07		195		814		SGS												n.a.		Greenply Industries		25-Sep-07

		CDM2185				Municipal Solid Waste processing (MSW) in the city of Rajkot		India		At Validation		Landfill gas		Combustion of MSW		AMS-I.C.		36		10		1.5		1-Apr-05		280		361		SGS												n.a.		Hanjer Biotech Energies		12-Jun-07

		CDM0957				Bagepalli CDM Solar Hot Water Heating Programme		India		At validation		Solar		Solar water heating		AMS-I.C.		109		7				3-Dec-06		662		2286		JQA												n.a.		CER India Pvt Ltd.		1-Aug-06

		CDM0159		218		CDM Solar Cooker Project Aceh 1		Indonesia		Registered		Solar		Solar cooking		AMS-I.C.		3.5		7				1-Jan-06		25		74		TÜV-SÜD												Germany (Klimaschutz)		Klimaschutz e.V.		9-Jul-05		23-Dec-05		23-Dec-05		Germany:20/12/05

		CDM2408				Southern Biomass Cogeneration in West Kalimantan		Indonesia		At Validation		Biomass energy		Forest residues: other		AMS-I.C.		54		10		0.0		1-Oct-07		284		542		DNV												n.a.		PT Erna Djuliawati		14-Jul-07								7.0

		CDM2665				KPSA Lampung Biomass Project		Indonesia		At Validation		Biomass energy		Forest residues: sawmill waste		AMS-I.C.		7.5		10		0.0		1-Dec-07		38		75		TÜV-Rhein												United K. (EcoSecurities)		EcoSecurities		15-Sep-07

		CDM0778				CDM COOK STOVE PROJECT Kupang 1, Indonesia		Indonesia		At validation		EE households				AMS-I.C.		45		10				1-Apr-07		257		446		TÜV-SÜD												n.a.		Dr.-Ing. Dieter Seifert + Klimaschutz		19-May-06

		CDM1295		882		Biomass Based Steam Generation at Galam factory		Israel		Registered		Biomass energy		Forest residues: other		AMS-I.C.		27		7				1-Mar-07		157		566		AENOR												n.a.		Elysium-Carbon Trade & Investment Ltd		27-Oct-06		21-Nov-06		24-Jan-07

		CDM1905				Biomass Based Steam Generation at Gan-Shmuel factory		Israel		At Validation		Biomass energy		Forest residues: other		AMS-I.C.		19		7				1-Jun-07		107		404		AENOR												n.a.		Elysium Carbon Trade & Investment.		11-Apr-07								17.6

		CDM0158		288		Sahabat Empty Fruit Bunch Biomass Project (7,5 MW)		Malaysia		Registered		Biomass energy		Palm oil solid waste		AMS-I.C.		54		7				1-Jan-06		378		1134		SGS												United K. (EcoSecurities)		EcoSecurities		6-Jul-05		30-Nov-05		24-Mar-06		UK:23/02/06		7.5

		CDM0289		249		BIOMASS ENERGY PLANT-LUMUT		Malaysia		Registered		Biomass energy		Palm oil solid waste		AMS-I.C.		33		7		1.1		1-Feb-05		264		739		DNV		21		5-Oct-06		50		42%		DNV		Denmark (Danida)		Danish Energy Management A/S		5-Oct-05		30-Nov-05		25-Jan-06		Denmark:14/12/05		2.0

		CDM0738		558		Jendarata steam and power plant.		Malaysia		Registered		Biomass energy		Palm oil solid waste		AMS-I.C.		8.9		7				1-Jan-07		53		186		DNV												Denmark (Danida)		Danish Energy Management A/S		27-Apr-06		4-Jul-06		25-Aug-06		Denmark:18/07/06

		CDM2499				Leluasa Biomass Steam Plant in Lahad Datu , Sabah		Malaysia		At Validation		Biomass energy		Palm oil solid waste		AMS-I.C.		31		10		0.0		1-Oct-07		162		308		TÜV-Rhein												Canada (Landfill Gas Canada)		LFGC Corporation		8-Aug-07

		CDM0303		478		A joint venture project of cogeneration of electricity and hot water using natural gas and biogas produced from on-site wastewater biodigesters		Mexico		Registered		Biogas		Biogas power		AMS-I.C.		3.6		7				1-Mar-06		25		76		DNV												n.a.		Econergy		13-Oct-05		8-Nov-05		20-Jul-06				1.0

		CDM0262		136		Biogas Sector Partnership Nepal (6500 units) Activity-1		Nepal		Registered		Biogas		Biogas power		AMS-I.C.		47		7				1-Aug-05		349		987		DNV												Netherlands (IBRD)		EcoSecurities + Winrock Int. Nepal		20-Sep-05		20-Nov-05		22-Nov-05		Netherlands:10/11/05		15.0

		CDM0267		139		Biogas Sector Partnership Nepal (6500 units) Activity-2		Nepal		Registered		Biogas		Biogas power		AMS-I.C.		47		7				1-Aug-05		348		985		DNV												Netherlands (IBRD)		EcoSecurities + Winrock Int. Nepal		21-Sep-05		20-Nov-05		22-Nov-05		Netherlands:10/11/05		15.0

		CDM0075		70		Paramonga CDM bagasse boiler projects (from fuel oil)		Peru		Withdrawn		Biomass energy		Bagasse power		AMS-I.C.		87		10				1-Jan-06		607		873		DNV												United K.		CAEMA		13-Feb-05								0.0

		CDM1855				San Andres Producers Cooperative Biomass Steam Generation Project		Philippines		At Validation		Biomass energy		Agricultural residues: other kinds		AMS-I.C.		16		7				1-Jul-07		86		329		DNV												United K. (Trading Emissions)		Philippine Bio-Sciences Co., In		29-Mar-07								7.4

		CDM0729		795		Tugela Mill Fuel Switching Project		South Africa		Registered		Biomass energy		Forest residues: other		AMS-I.C.		56		7				15-Jan-07		333		1174		DNV												n.a.		EcoSecurities		21-Apr-06		26-Jul-06		6-Dec-06				0.0

						AMx: Approved Full-Scale Methodology nr. x																		Number of projects with CERs issued:								247		Verified projects:						248

						ACMx: Approved Consolidated Methodology nr. x

						AMSx: Approved Small-Scale Methodology nr. x																						7057262



Rice husk, Chilli stalk, Juliflora, other biomass

Power production from palm oil solid waste.

Average over 7/10 years or 20/30 years.

Finland at start, but project proponents withdrew due to low CER price.

Insulated ceilings;  
Solar Water Heater installation; Energy Efficient Lighting.

Expansion from 4 to 10 MW of a plant fired by blast furnace gas to generate part of the electricity required by Cosipar Pig Iron Plant.

The Project was first used by SGS to gain accreditation, but due to some errors rejected by the Accreditation Panel. Later it was DNV was engaged.

Distribution losses should not be subtracted.

Reduced from 39 to 26 at registration.

Was first submitted using AM19

Due to the review

2 times on the UNFCCC validation list

2 times on the UNFCCC validation list

2 times on the UNFCCC validation list

2 times on the UNFCCC validation list

Title changed from "Energy efficiency" to "waste heat recovery"

UK:27/01/06

Rasmus Vincentz:
UK LoA 8/6 2006

Rasmus Vincentz:
UK LoA 15/6/2006

UK LoA: 10/05/06

Gold Standard
 project

This is defined as the CERs issued devided by the number of CERs expected in the PDD for the same period

No CERs requested for the peiod until 01/10/04

A PDD using AM5 had start comment 09/09/05

Rasmus Vincentz:
LoA Scwitzerland 31/5/2005

Nertherlands LoA:
16/11/05

UK LoA: 15/09/06
Switz LoA: 18/09/06

UK LoA: 15/09/06
Switz LoA: 18/09/06

Old title: Waste heat based 12MW Captive Power Project in non-recovery coke making in India

LoA Netherlands:
06/07/06

LoA Netherlands:
06/07/06

LoA Netherlands:
06/07/06

LoA Netherlands:
06/07/06

LoA Netherlands:
06/07/06

LoA Swiss: 18/09/06
LoA UK: 15/09/06

LoA Swiss: 18/09/06
LoA UK: 15/09/06

LoA Swiss: 18/09/06
LoA UK: 15/09/06

LoA Swiss: 18/09/06
LoA UK: 15/09/06

LoA Swiss: 18/09/06
LoA UK: 15/09/06

LoA Swiss: 18/09/06
LoA UK: 15/09/06

LoA Swiss: 18/09/06
LoA UK: 15/09/06

LoA Swiss: 18/09/06
LoA UK: 15/09/06

UK LoA: 29/03/06

The total MW installed at the end of 2012

This column subdivide the type into Resources, technology or
subsectors

Resubmitted as CDM1568

Resubmitted as CDM1505

Old title:
APCL Natural Gas Based Combined Cycle Gas Turbine Power Plant in Tamil Nadu

Issuance rejected for the period:
01/10/05 to
28/02/06
But later accepted.

Issuance rejected for the period:
01/10/05 to
28/02/06
But later accepted.

Gold Standard project

Brasil as a Buyer country??

If the expected GHG reductions change over the first 7 or 10 years, the increase is approximated with a line with the slope in this collumn (Unit ktCO2/yr). If negative reductions decrease over time.

A residue from Paper & Pulp. A mixture of lignin, water and the chemicals used.

CERs only issued for 3 months, a request for review for the first issuance



Analysis2

		Top 20 buyers		Projects

		EcoSecurities		195

		Carbon Asset Management Sweden		89

		IBRD		63

		EDF Trading		62

		ENEL		54

		AgCert		50

		Agrinergy		46

		Cargill International		43

		Trading Emissions		40

		Noble Carbon		38

		CAMCO		37

		RWE		37

		Energy Systems International		32

		Mitsubishi		33

		Kommunalkredit		29

		Carbon Resource Management		28

		Mitsubishi UFJ Securities		27

		Endesa		24

		Marubeni		24

		Arreon Carbon UK		23

		Autorized Buyers involvement in the number of project of different type		Nationality		Organi-sation type		Total  number of projects		Afforestation		Agriculture		Biogas		Biomass energy		Cement		Coal bed/mine methane		Energy distribution		EE households		EE industry		EE own generation		EE service		EE supply side		Fossil fuel switch		Fugitive		Geothermal		HFCs		Hydro		Landfill gas		N2O		Others		PFCs		Reforestation		Solar		Tidal		Transport		Wind

		Aalborg Portland		Denmark		Cement		2																				1												1

		ABN AMRO Bank		Netherlands		Bank		11								3		1								4				1		1										1

		AHL Carbono		Global		Carbon market		1																																		1

		AgCert		Ireland		Carbon market		50				49		1

		Agrinergy		UK		Carbon market		46								38		3										3														2

		Agritech Marketing		Japan		Biomass		4						1		3

		Alimentos Euroagro		UK		Agriculture		4				4

		Arreon Carbon UK		UK		Carbon market		23								2				4								2						1								12																		2		Only Chines projects

		Asin Carbono		Spain		Carbon market		3																																		3

		Asja Ambiente Italia		Italy		Waste		8																																		2		5																1

		Atmoguard		Switzerland		Carbon market		4																																		4

		Azuliber 1		Spain		Tiles		1																																1

		Bank of Tokyo		Japan		Bank		1																																				1

		Barclays Bank		UK		Bank		2																		1														1

		BGC International		UK		Carbon market		2																																		1		1

		BHP Billiton Marketing		UK		Carbon market		4								3																												1

		BioCarbon Fund		World Bank		Forest		2																																												2

		Biogas Technology		UK		Landfill gas		2																																				2

		Bionersis		France		Landfill gas		1																																				1

		Biothermica Énergie		Canada		Pollution control		1																																				1

		BioX Carbon		Netherlands		Carbon market		4						4

		BNP Paribas		France		Bank		3																																1		1																		1

		CAF		Venezuela		Development Bank		12						1		3																						1				1																3		3

		Cambridge Funds Investment		UK		Carbon market		1																										1

		CAMCO		UK		Carbon market		37												3								32						1										1

		Canada Carbon Credit Trade		Canada		Carbon market		2																				2

		Cantor Fitzgerald Europe		Switzerland		Finance		4																		1																																		3

		Carbon Asset Management Sweden		Sweden		Carbon market		89						1		8										1		13				1		1								58																		6

		Carbon Compliance Acquisition 5		UK		Carbon market		1																																1

		Carbon Compliance Acquisition 13		UK		Carbon market		2												2

		Carbon Capital Markets		UK		Carbon market		3																																				2																1

		CarbonNeutral Company		UK		Carbon market		1																																																				1

		Carbon Resource Management		UK		Carbon market		28								5																										2																		21

		Cargill International		Switzerland		Agriculture		43						32		2												4														5

		Cementerie Aldo Barbetti		Italy		Cement		1																																1

		Cementos Molinos Industrial		Spain		Cement		2								2

		Cementos Portland Valderrivas		Spain		Cement		3								2																								1

		CEPSA		Spain		Oil		1																																1

		CER Investments 1		?		Carbon market		1																																1

		CERUPT		Netherlands		Public		2																																																				2

		Chevron		UK		Oil		1																														1

		Chubu Electric		Japan		Utility		7								3																		1						1																				2

		Chugoku Electric		Japan		Utility		17								4				1																1				1		9		1

		Climate Cent Foundation		Switzerland		Carbon market		6						3		3

		Climate Change Capital		UK		Carbon market		23								2				1						4		6												3		3		2																2

		Climate Change Investment I S.A. SICAR		Luxembourg		Investment company		2																		2

		Comercio Internacional Proserdi		Spain		Carbon market		1																																1

		Conestoga-Rovers		Canada		Carbon market		2																																				2

		ConocoPhillips		UK		Oil		1																												1

		Credit Suisse		Switzerland		Finance		3								2																										1

		Daioh Construction		Japan		Construction		1																																1

		Danida		Denmark		Public		20						6		3												1														1		8																1

		Danish EPA		Denmark		Public		8				1				2		1										1												1		2

		DENSO		Japan		Technology		1																		1

		Deutsche Bank		Germany		Public		1																																1

		DONG		Denmark		Utility, Public		2																				1												1

		EBRD		UK		Public		2																																		2

		Ecoinvest Carbon		Switzerland		Carbon market		6								4																										1																		1

		Econergy		UK		Biomass		3						1		2

		EcoSecurities		UK		Carbon market		195				8		46		29				3						4		2				1		3				2		1		60		19		16														1

		EDF Trading		UK		Carbon market		62				15		1		15				3								5												4		3																		16

		Edison Italy		Italy		Utility		2																																		2

		Electrabel		Belgium		Utility		2																																1				1

		Empower		New Zealand		Sustainable Energy		1						1

		Endesa		Spain		Utility		24								1												3						1						3		6		1																9

		ENEL		Italy		Utility		54																				10												6		35																		3

		Eni		Italy		Utility & oil		1																												1

		Enerfin Enervento		Spain		Wind		1																																																				1

		Energy Systems International		Netherlands		Carbon market		32												9								1						2								11		1																8		Only Chinese & Indian projects

		Equity Environmental Assets Ireland		Ireland		Carbon market		4																																		4

		Essent Energy Trading		Netherlands		Carbon market		16								5										1		1						1								3																		5

		ERG		Italy		Oil		1																																1

		Energy Technology Solutions		Austria		Control Technology		1						1

		Eurus Energy Japan		Japan		Wind		1																																																				1

		Factor Consulting		Switzerland		Carbon market		6																				3														3

		Fels-Werke		Germany		Cement		1																																		1

		Finland Ministry for Foreign Affairs		Finland		Carbon market		4																																		4

		First Carbon Fund		UK		Carbon market		2																																		1																		1

		Fortis		Netherlands		Bank		1																																1

		Fortum		Finland		Utility		1																																1

		Holcim		Switzerland		Cement		3								2		1

		Gamesa		Spain		Wind		3																																																				3

		Gas Natural SDG		Spain		Gas		4																										3						1

		Gasper Funding		Barbados		Carbon market		1								1

		Global Carbon Capital		UK		Carbon market		1																										1

		Grey K Environmental		UK		Carbon market		5																		1																1		1																2

		Grontmij Climate & Energy		UK		Carbon market		1																																				1

		Goldman Sachs		UK		Bank		2																																1						1

		GTZ		Germany		Public		2						1																																								1

		hc		Spain		Utility		1																																1

		Hokkaido Electric		Japan		Utility		3																																		1		2

		Iberdrola		Spain		Utility		4																																1		1																		2

		IBRD		World Bank		Bank		63						4		3		1						2		6		2		1						1		3		2		22		10								2								4

		ICECAP		UK		Carbon market		12												1																				1		9		1

		Italian Carbon Fund		Italy		World Bank		2																																		1		1

		Idemitsu Kosan		Japan		Oil		1																		1

		International Finance Corporation		Netherlands		World Bank		7								1																										5		1

		Inversiones Celco		Spain		Paper		4								4

		IXIS		France		Finance		14								1				2								1												1		4		2		1														2

		Iride Mercato		Italy		E distribution		1																																1

		Italcementi		Italia		Cement		1																																1

		Italian Ministry of Environment		Italy		Public		1																																1

		Ineos Fluor		Global		HFCs		3																																3

		Japan Carbon Finance		Japan		Public		20								3										1		1						2								2		3														1		7

		Japan Vietnam Petroleum		Japan		Oil		1																												1

		JBIC		Japan		Public		2																																1																				1

		JFE Steel		Japan		Steel		1																				1

		JGC		Japan		Energy Technology		2																				1												1

		JMD Greenhouse Gas Reduction		Japan		Carbon market		1																																1

		Johnson Matthey		UK		Catalysts		1																																						1

		J-Power		Japan		Utility		9								1																		1		1				1		3		2

		KAJIMA		Japan		Construction		1																																				1

		Kanematsu		Japan		Trade		1						1

		Kansai Electric		Japan		Utility		3																																		3

		KfW		Germany		Bank		16								4		1																						1		4		2																4

		Klimaschutz		Germany		Development		1																																														1

		Kommunalkredit		Austria		Public		29								6				1																						6		2		1														13

		K plus S Kali		Germaly		Fertilisers		1								1

		Kumera		Finland		Engineering		1																		1

		Kyushu Electric		Japan		Utility, Public		1																																1

		Lafarge		France		Cement		4								1		2																																										1

		Landfill Gas Canada		Canada		Landfill & Biomass		16								8																												8

		Luxembourg MoE		Luxembourg		Public		1																																				1

		Maersk		Denmark		Oil		2																				1												1

		Maquarie Bank		UK		Bank		1																										1

		Marubeni		Japan		Carbon market		24						1						1						2		5						1						2		9																		3

		Matsushita		Japan		Electronics		2																		2

		MGM Carbon Portfolio		Luxembourg		Carbon market		20																				2														17																		1

		Merrill Lynch		UK		Finance		5																																		3																		2

		Mitsui & Co		Japan		Carbon market		13				1				3				2																				1		2		2																2

		Mitsubishi		Japan		Technology		33						1														1						3						2		19				7

		Mitsubishi UFJ Securities		Japan		Finance		27						4		16												1				1		1								2		2

		Myclimate		Switzerland		VERs		1								1

		N.serve		Germany		Carbon market		8																																						8

		NATIXIS		Uk		Carbon market		7																				6																																1

		Natsource		UK, US		Carbon market		12												1								1												1		5		2		2

		Netherlands Clean Development Facility		Netherlands		World Bank		2																																				2

		NEDO		Japan		Public		3								1										1		1

		Nippon Steel		Japan		Steel		4																				3												1

		Noble Carbon		Ireland		Carbon market		38				9				8		2										12						1						2		2		1		1

		Noble Europe		UK		Carbon market		2																				2

		Nordjysk Elhandel		Denmark		El distribution		2																				1												1

		Nuon Energy		Netherlands		Utility		5								2												1												1		1

		Nynäs Refining Aktiebolag		Sweden		Oil		1								1

		OneCarbon		Netherlands		Carbon market		1																																				1

		ORBEO		France		Carbon market		7																				1																		6

		OSRAM		Germany		Lighting		2																2

		Outotec		Finland		Metals		1																		1

		Pacific Consultants International		Japan		Consultant		1																																																				1

		Palmaille		Germany		Renewables		4								4

		Pangea Green Energy		Italy		Renewables		1																																				1

		PATGREEN Investments		Canada		Carbon market		3																																				3

		PCF		World Bank		Carbon market		2								1																										1

		Perspectives		Switzerland		Carbon market		1						1

		Proact International		Japan		Carbon market		1																		1

		Rabobank		Netherlands		Bank		7				1		1																										1		2																		2

		Renaissance Carbon Investment		UK		Carbon market		1												1

		Ricoh		Japan		Office appliances		2								1																																												1

		Pinchin Environmental		Canada		Environment		1																										1

		Precious Woods Holding		Switzerland		Forest		1								1

		Proactiva Medio Ambiente		Spain		Waste		1																																				1

		Repsol		Spain		Oil		1																																1

		Rhodia Energy		France		Chemistry		2																																						2

		RWE		Germany		Utility		37																				7						1								22		2		3														2

		SenterNovem		Netherlands		Public		3								1																												2

		Shell Trading		UK		Oil		9						1		3																								1		2		2

		Sherritt International		Canada		Mining		1																								1

		Shikoku Electric		Japan		Utility		1																																1

		Showa Shell Sekiyu		Japan		Oil		3								1																												2

		Sindicatum Carbon Capital		UK		Carbon market		14						1						2																1						5		3		2

		Solvay Fluor		Global		Fluorine chemicals		1																																1

		South Pole Carbon Asset Management		Switzerland		Carbon market		4						1		1																										2

		Spanish Carbon Fund		Spain		Public		2																																				1																1

		Scottish and Southern Energy		UK		Utility		2																																																				2

		Stadtwerke Bremen		Germany		Utility		1						1

		Standard Bank		UK		Bank		8																														1				6																		1

		Stark Investments		UK		Investment company		1																																		1

		Statkraft		Norway		Utility, Public		4						2																				1						1

		Statoil		Norway		Oil, Public		1																												1

		STEAG		Germany		Utility		2												2

		Steel Plantech		Japan		Steel sale		1																				1

		Sumitomo		Japan		Bank		9						1		1																								1		6

		Swedish Energy Agency		Sweden		Public		6								4												1																																1

		Tedom		Czech Republic		Engines		1																																				1

		Terra Bio Plus		Canada		Waste		9																																				9

		Tohoku Electric		Japan		Utility		5																																1		4

		Tokyo Electric		Japan		Utility		13				3		1		3																								1		3																		2

		Toray Industries		Japan		Chemistry		1																				1

		Toshiba		Japan		Electronics		1																		1

		Total Gas & Power		France		Oil		2																										1								1

		Toyota		Japan		Cars		4						1						1								1																1

		Trading Emissions		UK		Carbon market		40						5		7				2								14						5						1		1		1																4

		TransAlta		Canada		Utility		3				3

		Union Fenosa		Spain		Utility & gas		5																																1		4

		Velcan Energy		France		Hydro & Biomass		2						1		1

		Veolia Propreté		France		Environment		3																																				3

		Vitol		Switzerland		Oil		7						1						3								1														1																		1

		VROM		Netherlands		Public		1																																1

		WIN-WIN International Investment		UK		Carbon market		4																																		4

		Wienerberger		Austria		Carbon market		2																																		2

		3C		Germany		Carbon market		3																				1				1												1

		Total						1648		0		94		129		243		12		45		0		4		37		161		2		6		35		8		8		80		434		131		51		0		0		4		2		0		4		158
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		The Pipeline was produced by Jørgen Fenhann, UNEP Risø Centre 01-10-07, j.fenhann@risoe.dk, Phone (+45)46775105																		Chart 1a:																								Existing		Projection

																																										Table 9:		projects		End 2012

		Table 1:										Data for the graph to the right																														CER's		Million CERs

		Status of CDM projects		Number								Size in		Number of projects																												2012 CER's expected from projects in validation stage		1051

		At validation		1596								ktCO2/yr		number		in %																										2012 CER's expected from projects requesting registration		132

		Request for registration		51								0 - 5		118		4.6%																										2012 CER's expected from registered projects		1071				We have assumed that the is an average timedelay of 2 years from start comment date under validation until issuance of CERs (se chart 1 on the "timelagchart" sheet)

		Request for review		41								5 - 10		177		6.8%																										Total 2012 CERs expected from projects in the Pipeline		2253				For existing projects we have subtracted 2 times the annual reductions (se cell C52).

		Correction requested		30								10 - 25		501		19.3%																										Total amount of CERs expected annually		392				Assuming a constant increase in new CERs, we have for each month until end 2010 added the average

		Under review		30								25 - 50		551		21.2%																										Number of project that have CERs issued		247				annual CERs created by all incoming projects the last 3 month (see bottom of table 5 on the "Time" sheet)

		Total in the process of registration		152								50 - 100		498		19.2%																										Total amount of CERs issued		83		2125		According to chart 1a in the "Timelagcharts" sheet not more than 85% of the projects in any quarter

		Withdrawn		6								100 - 500		630		24.3%																										Total amount of CERs expected to be issued in these projects		93				will request registration (excl the CERs from registed projects). To get the CERs issued we have also multiplied with														89.3%

		Rejected by EB		36								500 - 1000		71		2.7%																										Total issuance success		89.3%		89.3%		The already issued CERs are off course not reduced.

		Registered, no issuance of CERs		556								1000 - 5000		39		1.5%																										Share Of Proceeds (SOP) for the Adaptation Fund		1.7		42

		Registered. CER issued		247								5000 - 10000		5		0.2%																										Total amount of CERs expected at the end of 2030		7057

		Total registered		803								> 10000		3		0.1%																										Post 2012 CERs available		4804

		Total number of projects (incl. rejected & withdrawn)		2593								Total		2593		100.0%

																																										Table10:																								Table 11:

																																												CDM																								Total		Additions

																																										Type		number				CERs/yr (000)				2012 CERs (000)				CERs Issued (000)										Type		Number		Jul-07		How the project types are defined in the Pipeline

																																										Hydro		612		24%		51617		13%		265729		12%		2701		3%								Afforestation & Reforestation		11		1		According to LULUCF rules

																																										Biomass energy		462		18%		26180		7%		162679		7%		7053		9%								Agriculture		177		0		Projects producing biogas that is flared

																																										Wind		311		12%		24510		6%		137694		6%		2186		3%								Biogas		145		16		Projects producing biogas that is used for energy purposes

		Table 2:																		Chart 1:																						EE own generation		235		9%		40089		10%		214292		10%		6278		8%								Biomass energy		462		18		New plant using biomass or existing ones changing from fossil to biomass, also biofuels

		CDM projects in the pipeline (numbers, CERs & issuance)		All CDM projects in Pipeline								CDM project with CERs issued								Issuance		Number of																				Agriculture		177		7%		6663		2%		44294		2%		1974		2%								Cement		28		0		Projects where lime in the cement is replaced by other materials

		Type		Projects		1000 CERs		2012 kCERs				Projects		Issued kCERs		Issuance success				success		projects																				Landfill gas		177		7%		36183		9%		212569		9%		2296		3%								Coal bed/mine methane		43		2		CH4 is collected from coal mines or coal beds

		Afforestation		2		327		1789												0%-20%		21																				Biogas		145		6%		7459		2%		39782		2%		274		0%								Energy distribution		3		0		Reduction in losses in transmission/distribution of electricity/distric heat

		Agriculture		177		6663		44294				29		1974		48%				20%-40%		21																				EE Industry		119		5%		4342		1%		24512		1%		387		0%								EE Households		7		0		Energy Efficiency improvements in domestic houses and appliances

		Biogas		145		7459		39782				3		274		87%				40%-60%		30																				Fossil fuel switch		80		3%		29281		7%		158301		7%		923		1%								EE Industry		119		20		End-use Energy Efficiency improvements in industry

		Biomass energy		462		26180		162679				74		7053		89%				60%-80%		48																				N2O		44		2%		42714		11%		246088		11%		16051		19%								EE own generation		235		0		Waste heat or waste gas used for electricity production in industry

		Cement		28		3827		29345				4		703		83%				80%-100%		60																				Coal bed/mine methane		43		2%		20496		5%		114703		5%		0		0%								EE Service		4		1		Energy Efficiency improvements in buildings and appliances in public & private sevice

		Coal bed/mine methane		43		20496		114703												100%-120%		43																				Cement		28		1%		3827		1%		29345		1%		703		1%								EE Supply side		27		3		More efficient power plants producing electricity and district heat

		Energy distribution		3		112		967												>120%		24																				EE Supply side		27		1%		3509		1%		18155		1%		30		0%								Fossil fuel switch		80		5		Switch from one fossil fuel to another fossil fuel (including new natural pas power plants)

		EE households		7		186		988												Total number		247																				Fugitive		20		1%		8629		2%		55042		2%		278		0%								Fugitive		20		0		Recovery of CH4 from oil wells, gas pipeline leaks, charcoal production

		EE industry		119		4342		24512				9		387		82%																										HFCs		19		1%		81792		21%		502355		22%		41570		50%								Geothermal		10		0		Geothermal energy

		EE own generation		235		40089		214292				13		6278		106%																										Afforestation & Reforestation		11		0%		1172		0%		7264		0%		0		0%								HFCs		19		1		HFC-23 destruction

		EE service		4		38		216				1		2		63%																										Geothermal		10		0%		1996		1%		11795		1%		102		0%								Hydro		612		67		New hydro power plants

		EE supply side		27		3509		18155				2		30		83%																										Solar		8		0%		183		0%		1111		0%		0		0%								Landfill gas		177		12		Collection of landfill gas, composting, or incinerating of the waste in stead of landfilling

		Fossil fuel switch		80		29281		158301				8		923		83%																										EE Households		7		0%		186		0%		988		0%		0		0%								N2O		44		0		Reduction of N2O from production of nitric acid, adipic acid, caprolactam

		Fugitive		20		8629		55042				1		278		80%																										Transport		6		0%		585		0%		3459		0%		59		0%								PFCs		2		0		Reduction of emissions of PFCs

		Geothermal		10		1996		11795				2		102		20%																										EE Service		4		0%		38		0%		216		0%		0		0%								Solar		8		1		Solar PV, solar water heating, solar cooking

		HFCs		19		81792		502355				11		41570		93%																										Energy distrib.		3		0%		112		0%		967		0%		0		0%								Tidal		1		0		Tidal power

		Hydro		612		51617		265729				41		2701		86%																										PFCs		2		0%		166		0%		944		0%		0		0%								Transport		6		2		More efficient transport

		Landfill gas		177		36183		212569				11		2296		35%																										Tidal		1		0%		315		0%		1104		0%		0		0%								Wind		311		20		Wind power

		N2O		44		42714		246088				4		16051		118%				Note: this chart was developed together with Manfred Stockmayer, CAMCO.																						Total		2551		100%		392047		100%		2253387		100%		82865		100%								Total		2551		169

		Others		0		0		0																																		HFCs, PFCs & N2O reduction		65		3%		124672		32%		749387		33%		57621		70%								HFC & N2O reduction		65		1		HFCs + PFCs + SF6, +N2O

		PFCs		2		166		944																																		Renewables		1549		61%		112260		29%		619895		28%		12316		15%								Renewables		1549		122		Biogas + biomass energy + geothermal + hydro +solar + tidal + wind

		Reforestation		9		845		5475																																		CH4 reduction & Cement & Coal mine/bed		445		17%		75799		19%		455953		20%		5251		6.3%								CH4 reduction & Cement & Coal mine/bed		445		14		Agriculture + cement + coal bed/mine + fugitive + landfill gas +

		Solar		8		183		1111																																		Supply-side EE		265		10%		43711		11%		233414		10%		6308		7.6%								Supply-side EE		265		3		EE supply side+ EE own generation+Energy distribution

		Tidal		1		315		1104																																		Fuel switch		80		3.1%		29281		7.47%		158301		7.0%		923		1.1%								Fuel switch		80		5		Fossil fuel switch

		Transport		6		585		3459				1		59		51%																										Demand-side EE		130		5.1%		4566		1.16%		25715		1.1%		387		0.5%								Demand-side EE		130		21		EE households+EE industry+ EE service

		Wind		311		24510		137694				33		2186		75%																										Afforestation & Reforestation		11		0.4%		1172		0.3%		7264		0.3%		0		0.0%								Afforestation & Reforestation		11		1		Afforestation + reforestation

		Total		2551		392047		2253387				247		82867.157		89.3%																										Transport		6		0.2%		585		0.1%		3459		0.2%		59		0.1%								Transport		6		2		More efficient transport

		Note: Resubmitted methodologies are only counted once.

		Table 3:																																																																		Chart 6:

		Types of CDM projects by status		At validation						Request registration						Registered						Total expected										Issued				With		Re-				Chart 2:								Chart 4:

		Type		Number		kCERs		2012 kCERs		Number		kCERs		2012 kCERs		Number		kCERs		2012 kCERs		Number				kCERs		2012 kCERs				Number		kCERs		drawn		jected

		Afforestation		2		327		1789		0		0		0		0		0		0		2		0.1%		327		1789		0.1%		0		0		0		0

		Agriculture		73		2135		11815		10		165		1000		94		4363		31478		177		6.9%		6663		44294		2.0%		29		1974		0		1

		Biogas		90		5499		28915		10		713		2806		45		1248		8061		145		5.7%		7459		39782		1.8%		3		274		0		0

		Biomass energy		251		14438		79991		37		2185		13360		174		9557		69328		462		18.1%		26180		162679		7.2%		74		7053		5		4

		Cement		13		1755		11732		1		58		328		14		2014		17285		28		1.1%		3827		29345		1.3%		4		703		0		6

		Coal bed/mine methane		36		16041		88466		3		932		4852		4		3523		21385		43		1.7%		20496		114703		5.1%		0		0		0		0

		Energy distribution		2		58		312		0		0		0		1		55		655		3		0.1%		112		967		0.0%		0		0		0		0

		EE households		4		144		735		0		0		0		3		42		253		7		0.3%		186		988		0.0%		0		0		0		0

		EE industry		76		3333		17573		5		106		730		38		903		6209		119		4.7%		4342		24512		1.1%		9		387		1		6

		EE own generation		184		32182		162466		14		1766		9397		37		6142		42429		235		9.2%		40089		214292		9.5%		13		6278		0		1

		EE service		2		24		123		0		0		0		2		15		93		4		0.2%		38		216		0.0%		1		2		0		8

		EE supply side		16		3074		15423		0		0		0		11		436		2732		27		1.1%		3509		18155		0.8%		2		30		0		1

		Fossil fuel switch		55		23297		126903		6		2074		10480		19		3910		20918		80		3.1%		29281		158301		7.0%		8		923		0		3

		Fugitive		14		3623		21401		2		112		662		4		4894		32979		20		0.8%		8629		55042		2.4%		1		278		0		1

		Geothermal		4		488		2326		1		44		235		5		1463		9234		10		0.4%		1996		11795		0.5%		2		102		0		0

		HFCs		3		11923		65190		0		0		0		16		69869		437166		19		0.7%		81792		502355		22.3%		11		41570		0		0

		Hydro		450		41254		203108		17		2027		10514		145		8336		52108		612		24.0%		51617		265729		11.8%		41		2701		0		3

		Landfill gas		100		18097		96367		18		2313		11893		59		15773		104309		177		6.9%		36183		212569		9.4%		11		2296		0		0

		N2O		27		6477		40146		4		11297		56968		13		24940		148974		44		1.7%		42714		246088		10.9%		4		16051		0		0

		Others		0		0		0		0		0		0		0		0		0		0		0.0%		0		0		0.0%		0		0		0		0				Chart 3:								Chart 5:																		Chart 7:

		PFCs		2		166		944		0		0		0		0		0		0		2		0.1%		166		944		0.0%		0		0		0		0

		Reforestation		8		819		5301		0		0		0		1		26		174		9		0.4%		845		5475		0.2%		0		0		0		0

		Solar		4		139		851		0		0		0		4		43		259		8		0.3%		183		1111		0.0%		0		0		0		0

		Tidal		0		0		0		0		0		0		1		315		1104		1		0.0%		315		1104		0.0%		0		0		0		0

		Transport		5		338		1733		0		0		0		1		247		1726		6		0.2%		585		3459		0.2%		1		59		0		0

		Wind		175		13148		67261		24		1628		8755		112		9734		61678		311		12.2%		24510		137694		6.1%		33		2186		0		2

		Total		1596		198779		1050868		152		25420		131982		803		167848		1070538		2551		100%		392047		2253387		100%		247		82867		6		36

		Table 4:

		Host region/country for CDM projects by status		At validation						Request registration						Registered						Total										Issued				With		Re-

				Number		kCERs		2012 kCERs		Number		kCERs		2012 kCERs		Number		kCERs		2012 kCERs		Number				kCERs		2012 kCERs				Number		kCERs		drawn		jected

		Latin America		267		19984		106196		44		3220		18629		290		33625		227357		601		24%		56829		352181		15.6%		109		17575		2		20

		Argentina		9		591		3252		0		0		0		10		3786		25794		19		0.7%		4377		29046		1.3%		3		326		0		1

		Bolivia		4		444		2162		0		0		0		2		224		2042		6		0.2%		668		4204		0.2%		0		0		0		1

		Brazil		106		6553		35997		21		1111		6244		108		16415		113252		235		9.2%		24079		155494		6.9%		63		12258		1		14

		Chile		20		2441		12563		2		846		4547		20		3088		21172		42		1.6%		6374		38282		1.7%		7		2043		0		1

		Colombia		14		2383		13101		1		340		1868		6		414		3033		21		0.8%		3137		18002		0.8%		3		153		0		0

		Costa Rica		3		118		641		0		0		0		4		213		1877		7		0.3%		331		2518		0.1%		0		0		0		0

		Cuba		0		0		0		0		0		0		1		342		1968		1		0.0%		342		1968		0.1%		0		0		0		0

		Dominican Republic		2		342		1407		0		0		0		1		124		299		3		0.1%		466		1706		0.08%		0		0		0		0														Chart 8:

		Ecuador		8		438		1868		1		3		17		9		419		2914		18		0.7%		859		4798		0.2%		4		155		0		0

		El Salvador		1		7		35		2		90		647		3		386		3276		6		0.2%		482		3958		0.2%		1		98		0		0

		Guatemala		7		759		3097		2		180		1317		5		277		2410		14		0.5%		1216		6823		0.3%		2		198		0		0																														Chart 9:

		Guyana		1		45		572		0		0		0		0		0		0		1		0.0%		45		572		0.03%		0		0		0		0

		Honduras		5		181		1009		4		129		1097		12		224		1682		21		0.8%		533		3787		0.2%		5		50		0		0				Table 13:						Accumul.

		Jamaica		0		0		0		0		0		0		1		53		456		1		0.0%		53		456		0.0%		1		81		0		0				Top countries by issued CERs		MCERs		Share		Share

		Mexico		72		3639		18861		10		454		2539		92		6274		38681		174		6.8%		10367		60081		2.7%		16		1911		0		2				India		28.8		34.7%		34.7%

		Nicaragua		0		0		0		0		0		0		3		457		3497		3		0.1%		457		3497		0.2%		2		240		0		0				China		19.9		24.0%		58.7%

		Panama		2		348		3060		0		0		0		5		119		803		7		0.3%		467		3863		0.2%		0		0		0		1				South Korea		15.1		18.2%		77.0%

		Paraguay		1		50		50		0		0		0		0		0		0		1		0.0%		50		50		0.0%		0		0		0		0				Brazil		12.3		14.8%		91.8%

		Peru		10		1495		7638		1		69		353		7		800		4104		18		0.7%		2364		12095		0.5%		2		64		1		0				Chile		2.0		2.5%		94.2%

		Uruguay		2		151		883		0		0		0		1		10		98		3		0.1%		161		981		0.0%		0		0		0		0				Mexico		1.9		2.3%		96.5%

		Asia & Pacific		1280		169395		893869		104		21540		110095		476		124439		784367		1860		72.9%		315374		1788331		79.4%		136		64422		4		15				Malaysia		0.4		0.5%		97.1%

		Bangladesh		1		6		53		0		0		0		2		170		1116		3		0.1%		176		1170		0.1%		0		0		0		0				Egypt		0.8		1.0%		98.1%

		Bhutan		0		0		0		0		0		0		1		1		4		1		0.0%		1		4		0.0%		1		0		0		0

		Cambodia		2		73		375		0		0		0		1		52		293		3		0.1%		125		667		0.0%		0		0		0		0

		China		672		125111		650795		30		17459		89076		118		75421		447731		820		32.1%		217991		1187602		52.7%		18		19907		0		0

		Fiji		0		0		0		0		0		0		1		25		164		1		0.0%		25		164		0.0%		0		0		0		0

		India		422		24762		141458		53		2729		13461		282		27803		198478		757		29.7%		55294		353397		15.7%		106		28761		2		14

		Indonesia		38		3645		18385		2		302		1576		9		1681		10738		49		1.9%		5627		30699		1.4%		0		0		0		0

		Lao PDR		0		0		0		0		0		0		1		3		19		1		0.0%		3		19		0.0%		0		0		0		0

		Malaysia		39		7762		40108		11		695		3521		16		1865		11394		66		2.6%		10322		55024		2.4%		4		428		2		1

		Mongolia		1		181		724		0		0		0		3		72		393		4		0.2%		253		1117		0.0%		0		0		0		0

		Nepal		1		33		192		0		0		0		2		94		697		3		0.1%		127		889		0.0%		0		0		0		0

		Pakistan		2		1677		7802		0		0		0		1		1050		6300		3		0.1%		2727		14102		0.6%		0		0		0		0

		Papua New Guinea		0		0		0		0		0		0		1		279		1836		1		0.0%		279		1836		0.1%		1		52		0		0

		Philippines		33		1784		10091		0		0		0		14		360		1925		47		1.8%		2143		12016		0.5%		1		28		0		0

		South Korea		18		1545		8245		3		55		288		15		14324		92861		36		1.4%		15925		101394		4.5%		3		15116		0		0

		Sri Lanka		10		311		1736		3		105		574		4		116		924		17		0.7%		532		3234		0.1%		2		129		0		0

		Thailand		32		2089		11942		2		196		1598		3		443		2561		37		1.5%		2728		16101		0.7%		0		0		0		0

		Vietnam		9		416		1963		0		0		0		2		681		6933		11		0.4%		1098		8896		0.4%		0		0		0		0

		Europe and Central Asia		15		1270		7226		0		0		0		8		371		1976		23		0.9%		1641		9202		0.4%		0		0		0		0

		Armenia		5		166		846		0		0		0		2		178		1058		7		0.3%		345		1904		0.1%		0		0		0		0

		Cyprus		1		22		114		0		0		0		2		73		355		3		0.1%		95		469		0.0%		0		0		0		0

		Georgia		1		234		1171		0		0		0		1		73		286		2		0.1%		307		1457		0.1%		0		0		0		0

		Kyrgyzstan		1		73		513		0		0		0		0		0		0		1		0.0%		73		513		0.0%		0		0		0		0

		Macedonia		1		202		1062		0		0		0		0		0		0		1		0.0%		202		1062		0.0%		0		0		0		0

		Malta		1		20		100		0		0		0		0		0		0		1		0.0%		20		100		0.0%		0		0		0		0

		Moldova		3		442		2874		0		0		0		3		47		278		6		0.2%		490		3152		0.1%		0		0		0		0

		Tajikistan		1		51		305		0		0		0		0		0		0		1		0.0%		51		305		0.0%		0		0		0		0

		Uzbekistan		1		58		239		0		0		0		0		0		0		1		0.0%		58		239		0.0%		0		0		0		0

		Sub-Sahara Africa		18		6643		36050		2		172		1008		13		3823		24336		33		1.3%		10638		61393		2.7%		0		0		0		1

		Equatorial Guinea		0		0		0		0		0		0		0		0		0		0		0.0%		0		0		0.0%		0		0		0		1

		Ivory Coast		1		944		5661		0		0		0		0		0		0		1		0.0%		944		5661		0.3%		0		0		0		0

		Kenya		3		478		2145		0		0		0		0		0		0		3		0.1%		478		2145		0.1%		0		0		0		0

		Mauritius		1		298		1764		0		0		0		0		0		0		1		0.0%		298		1764		0.1%		0		0		0		0

		Nigeria		1		2532		14505		0		0		0		1		1497		10521		2		0.1%		4029		25026		1.1%		0		0		0		0

		Senegal		1		131		784		0		0		0		0		0		0		1		0.0%		131		784		0.0%		0		0		0		0

		South Africa		9		1938		9464		2		172		1008		10		2088		12413		21		0.8%		4198		22885		1.0%		0		0		0		0

		Tanzania		1		318		1696		0		0		0		1		202		1112		2		0.1%		520		2808		0.1%		0		0		0		0

		Uganda		1		6		30		0		0		0		1		36		290		2		0.1%		42		319		0.0%		0		0		0		0

		North Africa & Middle-East		16		1487		7527		2		488		2250		16		5590		32502		34		1.3%		7564		42280		1.9%		2		870		0		0

		Egypt		3		311		1330		1		455		2061		3		1685		10360		7		0.3%		2452		13751		0.6%		1		843		0		0

		Israel		12		1087		5605		0		0		0		7		494		2897		19		0.7%		1580		8503		0.4%		0		0		0		0

		Morocco		1		89		592		1		32		189		3		223		1371		5		0.2%		345		2153		0.1%		1		26		0		0

		Qatar		0		0		0		0		0		0		1		2500		13748		1		0.0%		2500		13748		0.6%		0		0		0		0

		Tunisia		0		0		0		0		0		0		2		688		4125		2		0.1%		688		4125		0.2%		0		0		0		0

		Less developed World		1596		198779		1050868		152		25420		131982		803		167848		1070538		2551		100%		392047		2253387		100%		247		82867		6		36

		Total for small-scale CDM projects:														384		10840				1109		100%		31011				LDC share:

		Table 5:

		Summary data from the table above:														2012 CER

		Total in the CDM Pipeline		Number				kCERs		2012 kCERs				Population		per cap.

		Latin America		601		23.6%		56829		352181		15.6%		559		0.63

		Asia & Pacific		1860		72.9%		315374		1788331		79.4%		3529		0.51

		Europe and Central Asia		23		0.9%		1641		9202		0.4%		149		0.06

		Sub-Sahara Africa		33		1.3%		10638		61393		2.7%		752		0.08

		North Africa & Middle-East		34		1.3%		7564		42280		1.9%		278		0.15

		Less developed World		2551		100%		392047		2253387		100%		5266		0.43

		Table 6:

		Operational Entity		Short		Validated projects				Verified projects

				name		CDM				CDM

						Number		%		Number		%

		Det Norske Veritas Certification		DNV		1167		45.0%		92		37.4%

		TÜV Industrie Service GmbH - TÜV Süd Gruppe		TÜV-SÜD		643		24.8%		38		15.4%

		Société Générale de Surveillance		SGS		318		12.3%		67		27.2%

		Bureau Veritas Certification		BV Cert		144		5.6%		31		12.6%

		TÜV-Nord Cert GmbH (RWTÜV)		TÜV-Nord		115		4.4%		8		3.3%

		TÜV Industrie Service GmbH - TÜV Rheinland		TÜV-Rhein		88		3.4%		1		0.4%

		Spanish Association for Standardisation and Certification		AENOR		29		1.1%		6		2.4%

		Japan Quality Assurance		JQA		25		1.0%				0.0%

		Japan Consulting Institute		JCI		23		0.9%				0.0%

		Korea Energy Management Corporation		KEMCO		14		0.5%				0.0%

		Lloyd's Register Quality Assurance Ltd.		LRQA		11		0.4%				0.0%

		KPMG Certification B.V.		KPMG		6		0.2%				0.0%

		Korean Foundation for Quality		KFQ		4		0.2%				0.0%

		Japan Audit and Certification Organisation for Env. And Quality		JACO		2		0.1%		2		0.8%

		PricewaterhouseCoopers (PwC)- South Africa		PwC		2		0.1%				0.0%

		Tohmatsu Evaluation and Certiification Organization		TECO		1		0.0%				0.0%

		British Standard Institution (BSI)		BSI		1		0.0%				0.0%

		AZSA & Co		AZSA				0.0%				0.0%

		Colombian Institute for Technical Standards and Certification		ICONTEC				0.0%		1		0.4%

		GFA Consulting Group		GFA				0.0%				0.0%

		Name not avalibale		n.a.				0.0%				0.0%

		Total				2593		100.0%		246		100.0%

		Table 7:

		Crediting period for CDM projects		number (%)

		7 years		85%

		10 years		15%

		Table 8:

		Buyers		Number of				Chart 10:

				CDM projects

		Austria		33

		Belgium														Graph table		Projects

		Canada		49												Unilateral		1105

		Czech Republic		1												United K.		656

		Denmark		31												Japan		212

		Finland		13												Netherlands		186

		France		27												Sweden		96

		Germany		75												Italy		88

		Greece														Switzerland		84

		Iceland														Germany		75

		Ireland		2												Spain		60

		Italy		88												Canada		49

		Japan		212												Austria		33

		Latvia														Denmark		31

		Luxembourg		6												France		27

		Netherlands		186												Finland		13

		New Zealand		1												Luxembourg		6

		Norway		2												Ireland		2

		Portugal														Norway		2

		Spain		60

		Sweden		96

		Switzerland		84

		United K.		656

		CDCF		5

		WBCF

		NEFCO

		CCAC16		1		(Carbon Compliance Acquisition Corporation 16, Cayman Islands)

		n.a.		1105

		Total		2733

		Note: In some project more than one investor country participate.
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Percentage share of the total number of projects of 4 largest CDM categories in numbers

Q1-04

Q1-04

Q1-04

Q2-04

Q2-04

Q2-04

Q3-04

Q3-04

Q3-04

Q4-04

Q4-04

Q4-04

Q1-05

Q1-05

Q1-05

Q2-05

Q2-05

Q2-05

Q3-05

Q3-05

Q3-05

Q4-05

Q4-05

Q4-05

Q1-06

Q1-06

Q1-06

Q2-06

Q2-06

Q2-06

Q3-06

Q3-06

Q3-06

Q4-06

Q4-06

Q4-06

Q1-07

Q1-07

Q1-07

Q2-07

Q2-07

Q2-07

Q3-07

Q3-07

Q3-07

0.3333333333

0

0

0.3333333333

0.2

0

0

0.8

0.3571428571

0.0714285714

0.0714285714

0.5

0.3043478261

0.0434782609

0

0.652173913

0.3636363636

0

0

0.6363636364

0.171875

0.03125

0.015625

0.75

0.2727272727

0.1652892562

0.0495867769

0.5041322314

0.2378854626

0.1453744493

0.0528634361

0.5374449339

0.1900826446

0.0909090909

0.0247933884

0.652892562

0.3136094675

0.1183431953

0.0118343195

0.5266272189

0.1858108108

0.125

0.0608108108

0.6148648649

0.168

0.108

0.036

0.648

0.1458966565

0.170212766

0.0273556231

0.6139817629

0.1491841492

0.1934731935

0.013986014

0.5990675991

0.0795698925

0.2365591398

0.0279569892

0.6387096774

1 kCER = 1000 CER

HFC & N2O reduction

Renewables

CH4 reduction & Cement & Coal mine/bed

Energy Efficiency

Fuel switch

Afforestation & Reforestation

Million CERs

Growth of total expected accumulated 2012 CERs

37956

37956

37956

37956

37956

37956

37987

37987

37987
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37987

37987

38018

38018
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38018

38018

38047

38047

38047

38047

38047

38047

38078

38078

38078

38078

38078

38078

38108

38108

38108

38108
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38108

38139

38139
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38139

38139
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38169

38169

38169

38169

38169

38169
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38200
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38200

38200

38200

38231

38231
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38231

38231

38231

38261

38261

38261

38261

38261

38261

38292

38292

38292

38292

38292

38292

38322

38322

38322

38322

38322

38322

38353

38353

38353

38353

38353

38353

38384

38384

38384

38384

38384

38384

38412

38412

38412

38412

38412

38412

38443

38443

38443

38443

38443

38443

38473

38473

38473

38473

38473

38473

38504

38504

38504

38504

38504

38504

38534

38534

38534

38534

38534

38534

38565

38565

38565

38565

38565

38565

38596

38596

38596

38596

38596

38596

38626

38626

38626

38626

38626

38626

38657

38657

38657

38657

38657

38657

38687

38687

38687

38687

38687

38687

38718

38718

38718

38718

38718

38718

38749

38749

38749

38749

38749

38749

38777

38777

38777

38777

38777

38777

38808

38808

38808

38808

38808

38808

38838

38838

38838

38838

38838

38838

38869

38869

38869

38869

38869

38869

38899

38899

38899

38899

38899

38899

38930

38930

38930

38930

38930

38930

38961

38961

38961

38961

38961

38961

38991

38991

38991

38991

38991

38991

39022

39022

39022

39022

39022

39022

39052

39052

39052

39052

39052

39052

39083

39083

39083

39083

39083

39083

39114

39114

39114

39114

39114

39114

39142

39142

39142

39142

39142

39142

39173

39173

39173

39173

39173

39173

39203

39203

39203

39203

39203

39203

39234

39234

39234

39234

39234

39234

39264

39264

39264

39264

39264

39264

39295

39295

39295

39295

39295

39295

39326

39326

39326

39326

39326

39326

38.59925

0.113532

6.8178

0

0

0

38.59925

0.4588345

6.8178

0

0

0

38.59925

0.4588345

6.8178

0

0

0

38.59925

0.4588345

6.8178

0

0

0

38.59925

1.7658906781

9.754998

0

0

0

38.59925

2.1655878213

11.54258984

0

0

0

38.59925

2.4464282294

11.54258984

0

0

0

38.59925

3.2895491135

11.54258984

0

0

0

38.59925

3.522948935

15.49524584

0

0.1143

0

38.59925

5.278415435

16.61494584

0.437085

0.1143

0

38.59925

5.278415435

17.31557084

0.437085

0.1143

0

38.59925

8.662329755

17.92002684

0.437085

0.1143

0

38.59925

13.908558395

23.55938184

0.48479

0.1143

0

38.59925

14.338149395

39.36278584

0.48479

0.1143

0

38.59925

16.170732395

45.08136884

0.48479

0.1143

0

38.59925

19.557640395

46.87132084

0.48479

0.1143

0

38.59925

22.335364395

47.57047884

0.48479

0.1143

0

38.59925

33.7370614581

48.035218583

0.48479

0.1143

0

128.374561

39.6867612371

57.651035436

0.772568837

0.307875

0

164.141551

44.1167110021

70.9812028138

0.878824837

0.480737

0

164.141551

54.608791731

81.8682877259

2.530353297

1.6392268853

0

164.141551

69.2127935729

88.5610464059

13.2555151877

5.7919898853

0

254.4852865

78.7091993748

123.4340232906

13.9536483477

7.3877483853

0

254.4852865

92.1434891781

132.2682059786

23.9284964184

9.1915876353

0

392.4171319936

103.6996232406

160.8950381049

28.3725528984

9.5931605953

0

392.4171319936

112.8401874045

166.2488172049

31.1700148984

9.7465941008

0.4695

392.4171319936

120.6069533714

171.4831004203

34.2004803014

9.7719481008

0.64361625

451.1771880802

134.4505970767

179.9392449728

34.5359134694

9.8311727916

0.64361625

484.2559798802

146.2384040457

182.2662310385

36.4058066544

9.8979527916

0.64361625

486.9776733802

161.8143914566

188.9320394737

38.5235198054

9.8979527916

0.64361625

486.9776733802

176.2166788029

204.2165031047

42.2319732427

10.8336587916

0.64361625

503.3800513802

189.5893416016

210.8719437782

60.0363972351

14.4298617916

0.64361625

531.4202001102

223.1683242951

236.4418220382

72.3408982884

14.9365577058

2.35146425

531.4202001102

245.0543193085

245.8154293179

75.6621022887

46.8271812443

2.35146425

553.5020270082

264.0517222205

253.7082653779

77.8190204387

66.7266592443

2.35146425

563.9253648962

289.4255835056

275.6237449779

80.1249579753

69.8700066963

2.35429025

618.8445627562

313.8569158214

285.8039697379

89.5342920353

101.2802276123

2.35429025

643.0158723562

331.6898108114

291.9030904779

100.0600560103

114.8680055123

3.84734425

665.4967752202

366.2105922024

313.9595412229

117.3246768903

118.6973365123

3.87691725

718.9626532202

397.8915062725

355.9355345489

134.3184060411

122.8729286723

3.87691725

726.7310692202

441.8468102197

373.4328465489

139.7976756851

124.6290986723

5.39164795

741.9372382802

466.5676479393

403.7045920789

172.4388202851

135.9504022523

5.39164795

744.7746224502

501.5008833609

426.6375666249

192.5645663901

139.3180771723

5.45998795

745.9348028622

547.710952185

429.9189562899

248.105381607

139.4494269223

5.45998795

747.1428704022

577.7445529965

444.6060716761

251.682337513

141.6641798283

7.170604762

749.387085938

619.8945862138

455.9526458018

262.5884235131

158.3010759947

7.263524762

The issuance success is the CERs issued devided by the CERs expected for the same period of time.

The issuance success
 is the CERs issued devided by the CERs expected for the same period of time.

If a project is verified several times, it counts as only one here.

This is the number of CDM projects that have got CERs issued.

Global emission in 2000 = 96 MtCO2

Global emission in 2000: 154 MtCO2

CERs issued in each sector

Transport
0%

1 kCER = 1000 CER

1 kCER = 1000 CER

1 kCER = 1000 CER

Millions of issued CERs

Share of all issued CERs

Top countries by issued CERs

=2% of the CERs issued

China

India

Brazil

South Korea

Mexico

Rest of host countries

Million CERs

Growth of total expected accumulated 2012 CERs
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38018
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38047
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38169

38169

38169
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38169
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38231
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38292
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38292
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38353

38353

38353

38353

38353

38384

38384

38384

38384

38384

38384

38412

38412
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38412
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38443

38443
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38443

38443

38473

38473

38473

38473

38473

38473

38504

38504

38504

38504

38504

38504

38534

38534

38534

38534

38534

38534

38565

38565

38565

38565

38565

38565

38596

38596

38596

38596

38596

38596

38626

38626

38626
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38626

38626

38657

38657

38657

38657

38657

38657

38687

38687

38687

38687

38687

38687

38718

38718
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38718

38718

38718

38749

38749

38749

38749

38749

38749

38777

38777

38777

38777

38777

38777

38808

38808

38808

38808

38808

38808

38838
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38838

38869
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38869
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38899

38930
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38930

38930

38961

38961

38961

38961

38961

38961

38991

38991

38991

38991

38991

38991

39022

39022

39022

39022

39022

39022

39052

39052

39052

39052

39052

39052

39083

39083

39083

39083

39083

39083

39114

39114

39114

39114

39114

39114

39142

39142

39142

39142

39142

39142

39173

39173

39173

39173

39173

39173

39203

39203

39203

39203

39203

39203

39234

39234

39234

39234

39234

39234

39264

39264

39264

39264

39264

39264

39295

39295

39295

39295

39295

39295

39326

39326

39326

39326

39326

39326
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6.667

14

0

45.48531575

0

24.9445525

6.667

14

0

0.264332

0

24.9445525

6.667

14

0

0.264332

0

24.9445525

6.667

14

0

0.264332

0

25.4970225

9.6904123781

14

0.6683718

0.264332

0

25.4970225

11.4780042181

14

1.0680689432

0.264332

0

25.5957345

11.4780042181

14

1.0680689432

0.4464604081

0

25.5957345

11.4780042181

14

1.0680689432

1.2895812922

0

25.8291343214

11.4780042181

14

1.0680689432

5.3565372922

0

26.1459343214

13.3223664681

14

1.0680689432

6.5076265422

0

26.1459343214

14.0229914681

14

1.0680689432

6.5076265422

1.015888

26.7944606414

14.0229914681

14

1.0680689432

8.8315825422

1.015888

26.9904606414

22.7269721081

14

1.0680689432

10.8648905422

1.015888

27.1954606414

32.4459671081

14

1.0680689432

17.1738905422

1.015888

27.2904606414

39.9021331081

14

1.0680689432

17.1738905422

1.015888

27.5646436414

39.9021331081

14

1.0680689432

22.0765675422

1.674553

27.5646436414

41.8457171081

14

1.0680689432

22.9512005422

1.674553

30.1221421814

50.0595598602

14

1.0680689432

24.0462960562

3.78292406

63.6070705384

50.2531348602

72.086136

2.7973989432

34.2661371082

8.052189935

64.7701597284

92.8359330347

72.086136

6.9555227632

35.8990851916

10.715827801

70.4786503541

98.2118669318

72.086136

8.4721580022

44.8235715501

10.715827801

89.7002684468

99.4029163398

73.610673

9.8490615622

57.684148902

101.059563301

106.5970929848

101.3904984885

73.678496

11.4273125622

83.8169425619

102.928517301

128.6870856138

102.4060185695

73.678496

11.8679827242

92.4489655019

229.0542525696

139.1564555052

113.8170370528

73.85549479

26.3343177242

112.7599491909

233.4331596396

144.9534909834

114.1990060688

73.85549479

26.9947177242

119.4563763961

234.8995885325

149.2813505308

116.1039941785

73.85549479

29.6870829396

125.2957194661

288.9271324581

153.3167317066

119.2316883778

81.36388999

29.9877685431

137.7505215651

307.9668129885

158.6245491852

120.1161931578

81.40302649

31.8884506088

159.7089582301

314.2409290348

162.8450777894

122.6805516191

81.45474649

33.614697634

171.9531905901

321.5393118432

172.6081498097

124.1271595931

90.38106049

34.216204412

178.2482174241

348.9446304827

190.6576793251

126.4775332831

90.5144046963

37.1855390729

185.1714251767

415.9701524188

204.9726795973

127.6517230553

90.6879196963

38.920659528

202.4561323921

451.8273435188

223.6306888906

128.5229932832

90.7062992363

41.2308074368

211.212564154

498.0129181468

232.2094579166

130.8164985432

90.9982992363

42.8535348868

223.26844981

525.8880329954

250.4196268957

131.3066784232

92.5452952363

43.5661799868

237.598134764

615.2345350904

277.1309122517

134.4985506992

92.9321273163

45.9452219868

245.9329108688

673.8117149854

282.6829672917

135.9532599392

92.9321273163

46.3416234868

253.6624863988

741.8689696654

293.3167778377

137.9855391192

93.3683047563

46.7412774868

272.2849704328

860.1608779499

300.8025670575

141.4490554492

94.6912210063

48.4409076868

288.3133168554

903.5105617399

305.3156336087

143.3596349492

98.5152090063

52.3286821868

308.7994268054

983.6944626179

312.1315815487

145.551408063

101.1443524063

56.0281837168

327.4403604332

1027.5301309289

323.2117028395

147.839658153

101.2257364963

57.3016112368

353.1468642939

1106.8252331108

337.5269461105

151.4769168318

101.3940565383

59.9339830068

359.4223722183

1136.7737630883

346.2195650036

152.7562398958

101.3940565383

60.0813808678

372.7856117843

1187.6017948355

353.3966496964

155.4940290392

101.3940565383

60.0813808678

395.4194312463

1 kCER = 1000 CER

1 kCER = 1000 CER

This category contains both project that were withdrawn before and after they had requested registration.

CERs Until 2012 (%) in each category

Issuance success

Number of projects

Number of projects with different Issuance success
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HFC & N2O reduction

Renewables

CH4 reduction & Cement & Coal mine/bed

Energy Efficiency

CDMPipeline date

MCERs

Accumulated issuance of CER's over time
(fuelswitch and forest projects are too small to be visible)
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25.485472

27.67781

28.141141

18.448178

25.67575

27.898113

28.504072

24.476101

33.114567

35.404131

36.055918

27.61985

36.639846

39.406869

40.065834

30.00816

39.074633

43.589719

44.522441

35.096562

45.048343

49.762737

50.708773

38.10939

48.100238

52.892672

53.929079

40.279147

51.0037

55.920613

62.521155

52.021271

63.638526

68.692564

75.340211

57.620815

69.936461

75.187454

81.944021
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		Table 1:								Designated Operational Entities for CDM (in yellow)								Accredited Independent Entities for JI (in yellow)										Table 2: Scopes versus Types

		No.		Short name		Name		Country		Status		Scopes		Ind. letters		Applied also for		Status		Scopes		Ind. letters		Applied also for				No.		Scope		UNEP Risoe CDM/JI Pipeline Types

		1		JQA		Japan Quality Assurance		Japan		Designated		1,2,3,4,5,6,7,10,11,12,13		14-15		8-9								1-15				1		Energy industries (renewable - / non-renewable sources)		EE supply. EE industry. Wind. Hydro. Biomass energy. Geothermal. Wind. Solar. Tidal.

		2		JACO		Japan Audit and Certification Organisation for Env. And Quality		Japan		Designated		1,2,3		4-13										1-15				2		Energy distribution		Energy distribution.

		3		DNV		Det Norske Veritas Certification Ltd		UK		Designated		1-13,15				14								1-15				3		Energy demand		EE households. EE service. EE industry.

		4		CHUO		ChuoAoyama PwC Sustainability Research Institute Corporation		Japan		Indicative letter				1-13														4		Manufacturing industries		EE industry. EE supply. Cement. Fossil fuel switch. Biomass energy.

		5		TÜV-SÜD		TÜV Industrie Service GmbH - TÜV Süd Gruppe		Germany		Designated		1-15												1-15				5		Chemical industry		N2O. Biomass (AM27).

		6		TECO		Tohmatsu Evaluation and Certiification Organization		Japan		Designated		1,2,3		4,6,9,13										1-10, 12-13, 15				6		Construction

		7		JCI		Japan Consulting Institute		Japan		Designated		1,2,13		4-5,9,10										1-5,8-11,13				7		Transport		Transport. Biofuel.

		8		AZSA		AZSA & Co		Japan		Indicative letter				1,2,3,10														8		Mining/Mineral production		Coal bed/mine methane.

		9		BV Cert		Bureau Veritas Certification		UK		Designated				8-9, 13-14										1-15				9		Metal production		PFCs

		10		SGS		Société Générale de Surveillance UK		UK		Designated		1-13,15		8-9,14										1-15				10		Fugitive emissions from fuels (solid, oil and gas)		Fugitive. Coal bed/mine methane. Leaks from gas pipelines.

		11		KEMCO		Korea Energy Management Corporation		S. Korea		Designated		1		4.5														11		Fugitive emissions from production and consumption of halocarbons and sulphur hexafluoride		HFCs, SF6

		12				PricewaterhouseCoopers Certification B.V.		Netherlands		Withdrawn																		12		Solvents use

		13		TÜV-Rhein		TÜV Industrie Service GmbH - TÜV Rheinland Group		Germany		Designated		1,2,3,13		4-12										1-15				13		Waste handling and disposal		Landfill, Biogas, Agriculture

		14		KPMG		KPMG Certification B.V.		Netherlands		Designated		1,2,3,13		4-12										1-4,13				14		Afforestation and reforestation		Afforestation. Reforestation.

		15		URS		URS Verification Ltd.		UK		Withdrawn																		15		Agriculture		Agriculture

		16		ERM		ERM Certification and Verification Service Ltd.		UK								1-5,7-11,13

		17		Clouston		Clouston Environmental Sdn. Bhd.		Malaysia								1-13														The difference between my two type  biogass and agriculture is that for Agriculture the CH¤ is only flared, where biogas is used for energy purpose and therefore

		18		BSI		British Standard Institution		UK		Designated		1,2,3		4-13																can be grouped with other renewables.

		19		Nexant		Nexant inc.		US		Withdrawn

		20		CRA		Conestoga Rovers & Associates Ltd.		US		Indicative letter		1,4,5,10,12,13

		21		AENOR		Spanish Association for Standardisation and Certification		Spain		Designated		1,2,3		4-15										1-15

		22		TÜV-Nord		TÜV-Nord Cert GmbH (RWTÜV)		Germany		Designated				8-9,14-15										1-15

		23		LRQA		Lloyd's Register Quality Assurance Ltd.		UK		Designated		1-7,10-13,15		8-9,14										1-13

		24		ICONTEC		Colombian Institute for Technical Standards and Certification		Colombia		Indicative letter		1,2,3		1-5,8,13-15

		25		KFQ		Korean Foundation for Quality		S. Korea		Designated		1,2,3		4-6,8-13

		26		TECPAR		Technology Institute of Parana		Brazil								1-13

		27		SQS-Sw		SQS, Swiss Association for Quality and Management Systems		Switzerland								4,14								1-15

		28		Nihon		Shin Nihon Environmental and Quality Management Research Institute Co.		Japan						1-3		4-15

		29		PwC		PricewaterhouseCoopers (PwC)- South Africa		South Africa		Designated		1,2,3		4-15

		30		NKKKQA		Nippon Kaiji Kentei Quality Assurance Limited		Japan						1-10,12-13,15

		31		CTC		LGAI Technological Center,S.A. (Applus+ CTC)		Spain						1-15

		32		PJR		Perry Johnson Registrars Clean Development Mechanism, Inc		US						1-3,7,9,12-13,15		4-6,10-11,14

		33		ECA CERT		ECA CERT, Certification, S.A.		Spain		Indicative letter		1,2,3

		34		CEC		China Environmental United Certification Center Co., Ltd		China				1,2,3,8,10

		35		Tsinghua		Tsinghua Coway International Techtrans Co., Ltd.		China				1,2,3,5,6,7,10,11,13,15

		36		AWMS		Advanced Waste Management Systems Inc.		Romania								1-15

		37		RINA		RINA S.p.A		Italy								1-8,10-11,13-15

		38		Sirim		Sirum Qas International Sdn.Bhd.		Malaysia								1-4,13

		39		KSA		Korean Standards		S. Korea								1-5,13

		40		EMC		Environmental Management Corp.		S. Korea								1-8,13-15

		41		JMACC		GHG Certification Center, Japan Management Association (JMA)		Japan								1-3,4,6,8-9,14

		42		GLC		Germanischer Lloyd Certification		Germany								1-3,10

						Indicative lettter: After the Desk Review and the On-site assessment is completed successful, the CDM Assessment Panel recommend

						that the EB accredit the Applicant Entity (AE) once the CDM-AP has witnessed a CDM validation done by the AE. If this witnessing

						activity is successfull, the EB can consider to register the validated CDM project.
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																																																												Table 3:

		Table 1:																																																										MW installed in all				2551				CDM projects

		Region/Country for CDM projects (No. of projects)		Afforestation		Agriculture		Biogas		Biomass energy		Cement		Coal bed/mine methane		Energy distribution		EE households		EE industry		EE own generation		EE service		EE supply side		Fossil fuel switch		Fugitive		Geothermal		HFCs		Hydro		Landfill gas		N2O		Others		PFCs		Reforestation		Solar		Tidal		Transport		Wind		Total				Biogas		Biomass energy		Coal bed/mine methane		EE own genera-tion		Geothermal		Hydro		Landfill gas		Solar		Tidal		Wind		Total				Table 4:										Table 5:

		Latin America		1		157		51		120		3		1		2		1		5		2		0		7		17		4		4		2		120		68		6		0		2		1		0		0		3		24		601				35		2399		7		0		144		3995		151		0		0		1832		8564				Wind CDM projects										Hydro CDM projects

		Argentina		0		0		1		5		0		0		0		0		0		0		0		2		0		0		0		1		1		7		0		0		1		0		0		0		0		1		19						13								136								11		160				Country		Projects		MW						Country		Projects		MW

		Bolivia		0		0		1		0		0		0		0		0		0		0		0		1		0		0		0		0		3		1		0		0		0		0		0		0		0		0		6														118										118				India		136		3044						China		372		11736

		Brazil		0		40		3		80		1		0		2		1		2		2		0		1		12		2		0		0		50		28		3		0		1		0		0		0		0		7		235				1		1613								1792		93						436		3934				China		134		6662						India		74		1065

		Chile		1		7		2		7		0		0		0		0		0		0		0		1		1		1		0		0		8		12		1		0		0		0		0		0		0		1		42						176								341		18						19		553				Brazil		7		436						Brazil		50		1792

		Colombia		0		0		1		2		0		0		0		0		1		0		0		0		1		0		0		0		5		4		2		0		0		1		0		0		3		1		21				1		2								135								20		156				Mexico		8		1132						Guatamala		9		297

		Costa Rica		0		0		0		3		0		0		0		0		0		0		0		0		0		0		0		0		2		1		0		0		0		0		0		0		0		1		7														57		4						20		80				South Korea		8		191						Peru		11		411

		Cuba		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1																								0				Dominican Republic		3		173						Vietnam		7		253

		Dominican Republic		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		3																						173		173				Philippines		2		73						Chile		8		341

		Ecuador		0		3		1		3		0		0		0		0		0		0		0		0		0		0		0		0		9		1		0		0		0		0		0		0		0		1		18						59								135								2		195				Morocco		2		70						Mexico		4		67

		El Salvador		0		0		0		2		0		0		0		0		0		0		0		0		0		0		2		0		1		1		0		0		0		0		0		0		0		0		6						79						53		2		3								137				Cyprus		2		47						Bolivia		3		118

		Guatemala		0		0		1		3		0		0		0		0		0		0		0		0		0		0		1		0		9		0		0		0		0		0		0		0		0		0		14				3		146						25		297										471				Egypt		1		120						Others		520		14513

		Guyana		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1						10																		10				Jamaica		1		21						Total		612		17792

		Honduras		0		0		3		8		0		0		0		0		0		0		0		1		0		0		0		0		9		0		0		0		0		0		0		0		0		0		21				11		143								57										211				Costa Rica		1		20

		Jamaica		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1																						21		21				Colombia		1		20

		Mexico		0		107		36		3		2		1		0		0		2		0		0		0		0		1		0		1		4		9		0		0		0		0		0		0		0		8		174				2		71		7						67		28						1132		1306				Israel		1		12

		Nicaragua		0		0		1		1		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		3						55						66												121				Argentina		1		11

		Panama		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		7		0		0		0		0		0		0		0		0		0		7														249										249				Ecuador		1		2

		Paraguay		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		1														200										200				Total		309		12032

		Peru		0		0		1		0		0		0		0		0		0		0		0		0		3		0		0		0		11		3		0		0		0		0		0		0		0		0		18				18										411		6								434														Table 7: Sub-types: Resources, technologies, industry sectors (not all types are subdivided in sub-types)

		Uruguay		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		3						33																		33																Number of projects										MW

		Asia & Pacific		0		18		89		336		24		40		1		3		112		230		3		20		56		13		5		17		481		85		29		0		0		6		7		1		3		281		1860				164		3922		628		0		245		13412		232		8		254		10020		28885												Type		Sub-types used in CDM projects		At		Request		Registered		Total				Total

		Bangladesh		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		1		0		0		0		3																3		2						5																validation		registration

		Bhutan		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		1														0										0				Table 6:										Bagasse power		73		21		58		152				3894

		Cambodia		0		0		2		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3				3		2																		5				Biomass CDM projects		No. of projects						Biomass		Palm oil solid waste		20		4		10		34				236

		China		0		0		6		24		0		40		0		0		11		149		0		2		22		0		0		11		372		26		21		0		0		2		0		0		0		134		820				11		666		628						11736		114						6662		19817				Country		Solid		Biogas				Energy		Agricultural residues: other kinds		61		7		47		115				1209

		Fiji		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		1														10										10				India		253		27				total:		Agricultural residues: rice husk		53		3		35		91				572

		India		0		1		26		253		21		0		1		2		90		77		3		15		29		10		0		5		74		5		0		0		0		3		3		0		3		136		757				66		2733								1065		13						3044		6920				Brazil		80		43				461		Agricultural residues: mustard crop		2		0		4		6				46

		Indonesia		0		1		4		14		1		0		0		1		1		1		0		1		2		2		2		0		4		12		2		0		0		0		1		0		0		0		49				0		88						130		212		10								439				Malaysia		22		10						Agricultural residues: poultry litter		1		0		1		2				7

		Lao PDR		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1																												China		24		6						Black liquor		2		1		4		7				115

		Malaysia		0		0		10		22		1		0		0		0		3		1		0		0		0		0		0		0		1		28		0		0		0		0		0		0		0		0		66				7		180								9		14								210				Indonesia		14		5						Irrigation		1		0		0		1				0

		Mongolia		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		2		0		0		0		0		0		0		0		0		1		4														23								50		73				Thailand		8		23						Forest residues: sawmill waste		8		0		8		16				171

		Nepal		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		3				30										15										45				Philippines		6		30						Forest residues: other		14		1		5		20				162

		Pakistan		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		3				25										84										109				Chile		7		9						Forest biomass		5		0		1		6				7

		Papua New Guinea		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		1												55												55				Honduras		8		3						Industrial waste		1		0		0		1				32

		Philippines		0		16		14		6		0		0		0		0		0		1		0		0		0		0		2		0		1		4		0		0		0		1		0		0		0		2		47				1		53						60		1		17						73		204				Sri Lanka		5		0						Gasification of biomass		7		0		0		7				16

		South Korea		0		0		0		2		0		0		0		0		1		1		0		1		3		0		0		1		6		6		4		0		0		0		2		1		0		8		36						2								21		61		6		254		191		536				Argentina		5		1						Biodiesel		3		0		0		3				0

		Sri Lanka		0		0		0		5		1		0		0		0		0		0		0		0		0		0		0		0		11		0		0		0		0		0		0		0		0		0		17						36								93										129				Mexico		3		143						Ethanol		0		0		0		0				0

		Thailand		0		0		23		8		0		0		0		0		3		0		0		0		0		0		0		0		0		2		1		0		0		0		0		0		0		0		37				21		164										1								186				Ecuador		3		4				Landfill		Landfill flaring		24		10		31		65				3

		Vietnam		0		0		1		1		0		0		0		0		2		0		0		0		0		1		0		0		6		0		0		0		0		0		0		0		0		0		11				1										144										144				Guatamala		3		1				total:		Landfill power		37		4		26		67				398

		Europe and Central Asia		0		1		1		0		1		0		0		2		0		0		1		0		0		0		0		0		7		7		0		0		0		1		0		0		0		2		23				1		0		0		0		0		253		5		0		0		47		305				Costa Rica		3		0						Combustion of MSW		3		0		0		3				20

		Armenia		0		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		4		1		0		0		0		0		0		0		0		0		7														31		2								33				Israel		2		3						Gasification of MSW		1		0		1		2				6

		Cyprus		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		3				1																		47		47				South Africa		2		2				180		Composting		37		4		2		43				7.35

		Georgia		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		0		0		0		0		0		0		2														160										160				El Salvador		2		0				Biogas:		Biogas flaring		85		10		94		189				0

		Kyrgyzstan		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		1																								0				South Korea		2		0				320		Biogas power		76		10		45		131				207

		Macedonia		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		1														48										48				Uruguay		2		0				Hydro		Run of river		287		13		113		413				9380

		Malta		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		1																								0				Nicaragua		1		1				total:		Existing dam		21		1		26		48				1996

		Moldova		0		0		0		0		0		0		0		2		0		0		1		0		0		0		0		0		0		2		0		0		0		1		0		0		0		0		6																3								3				Colombia		2		1				612		New dam		142		3		6		151				6416

		Tajikistan		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		1														14										14				Cambodia		1		2				N2O		Adipic acid		0		1		3		4				0

		Uzbekistan		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		1																												Guyana		1		0				total:		Nitric acid		26		3		10		39				0

		Sub-Sahara Africa		1		0		2		4		0		2		0		1		1		1		0		0		2		2		1		0		3		8		4		0		0		1		0		0		0		0		33				5		135		0		0		35		68		38		0		0		0		281				Mauritius		1		0				44		Caprolactam		1		0		0		1				0

		Equatorial Guinea																																																						0																								0				Kenya		1		0				Solar		Solar PV		3		0		2		5				15.46

		Ivory Coast		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		1																30								30				Nepal		0		2				total:		Solar water heating		1		0		0		1				0

		Kenya		0		0		0		1		0		0		0		0		0		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		3						35						35		60										130				Vietnam		0		2				8		Solar cooking		0		0		2		2				0

		Mauritius		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1						87																		87				Pakistan		0		1						Iron & steel		5		0		2		7				0				Chart 1:

		Nigeria		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		2																								0				Bolivia		0		1				EE		Cement		15		2		5		22				147

		Senegal		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		1																								0				Peru		0		1				industry		Petrochemicals		12		1		9		22				39

		South Africa		0		0		2		2		0		2		0		1		1		1		0		0		2		0		0		0		1		5		4		0		0		0		0		0		0		0		21				5		13								4		8								30				Armenia		0		1				total:		Chemicals		17		1		9		27				29

		Tanzania		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		2																								0				Total		461		322				119		Paper		8		0		5		13				16

		Uganda		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		1		0		0		0		0		2														4										4														Coke oven		1		0		0		1				0

		North Africa & Middle-East		0		1		2		2		0		0		0		0		1		2		0		0		5		1		0		0		1		9		5		0		0		0		1		0		0		4		34				4		18		0		0		0		64		2		8		0		202		297														Electronics		2		0		2		4				5

		Egypt		0		0		0		0		0		0		0		0		0		1		0		0		2		0		0		0		1		1		1		0		0		0		0		0		0		1		7														64								120		184														Food		5		0		1		6				1

		Israel		0		1		2		2		0		0		0		0		1		0		0		0		3		0		0		0		0		5		4		0		0		0		0		0		0		1		19				4		18										2						12		35														Building materials		2		0		2		4				0

		Morocco		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		1		0		0		0		0		1		0		0		2		5																		8				70		78														Non-ferrous metals		1		1		0		2				0

		Qatar		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		1																								0														Glass		1		0		1		2				0

		Tunisia		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		2																								0														Machinery		4		0		0		4				0

		World		2		177		145		462		28		43		3		7		119		235		4		27		80		20		10		19		612		177		44		0		2		9		8		1		6		311		2551				208		6473		635		0		424		17792		428		15		254		12101		38332														Mining		0		0		1		1				0

																																																																																														Textiles		3		0		1		4				22

																																																																																														Construction		0		0		0		0				0

		Table 2:																																																																																												Metal products		0		0		0		0				0

		Region/Country for CDM projects (Total 2012 kCERs)		Afforestation		Agriculture		Biogas		Biomass energy		Cement		Coal bed/mine methane		Energy distribution		EE households		EE industry		EE own generation		EE service		EE supply side		Fossil fuel switch		Fugitive		Geothermal		HFCs		Hydro		Landfill gas		N2O		Others		PFCs		Reforestation		Solar		Tidal		Transport		Wind		Total																																						Wood		0		0		0		0				0

		Latin America		93		42244		9981		39938		2317		3185		734		7		2723		643		0		6501		5120		2448		3806		22371		48845		96959		44021		0		944		1515		0		0		3166		14622		352181

		Argentina		0		0		126		293		0		0		0		0		0		0		0		1006		0		0		0		8361		1332		17084		0		0		542		0		0		0		0		302		29046

		Bolivia		0		0		171		0		0		0		0		0		0		0		0		1716		0		0		0		0		1621		696		0		0		0		0		0		0		0		0		4204

		Brazil		0		13146		1006		26689		104		0		734		7		539		643		0		1420		1923		1945		0		0		18672		48934		37008		0		401		0		0		0		0		2321		155494																																						Table 7a: Summary of table 7 above

		Chile		93		9519		162		3987		0		0		0		0		0		0		0		18		114		151		0		0		5091		14632		4386		0		0		0		0		0		0		130		38282																																						Number of projects												MW

		Colombia		0		0		3919		707		0		0		0		0		643		0		0		0		292		0		0		0		1390		3583		2627		0		0		1515		0		0		3166		161		18002																																								At		Request		Registered		Total				Total

		Costa Rica		0		0		0		641		0		0		0		0		0		0		0		0		0		0		0		0		302		1449		0		0		0		0		0		0		0		126		2518																																								validation		registration

		Cuba		0		0		0		0		0		0		0		0		0		0		0		1968		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1968																																						Bagasse power		73		21		58		152				3894

		Dominican Republic		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1706		1706																																						Palm oil solid waste		20		4		10		34				236

		Ecuador		0		239		217		750		0		0		0		0		0		0		0		0		0		0		0		0		3090		485		0		0		0		0		0		0		0		17		4798																																						Agricultural residues		117		10		87		214				1834

		El Salvador		0		0		0		1295		0		0		0		0		0		0		0		0		0		0		1398		0		35		1231		0		0		0		0		0		0		0		0		3958																																						Forest biomass		27		1		14		42				341

		Guatemala		0		0		139		1471		0		0		0		0		0		0		0		0		0		0		443		0		4770		0		0		0		0		0		0		0		0		0		6823																																						Biodiesel		3		0		0		3

		Guyana		0		0		0		572		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		572																																						Ethanol		0		0		0		0

		Honduras		0		0		368		1736		0		0		0		0		0		0		0		373		0		0		0		0		1311		0		0		0		0		0		0		0		0		0		3787

		Jamaica		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		456		456

		Mexico		0		19340		2580		1060		2213		3185		0		0		1542		0		0		0		0		352		0		14010		1068		5328		0		0		0		0		0		0		0		9404		60081

		Nicaragua		0		0		1140		392		0		0		0		0		0		0		0		0		0		0		1965		0		0		0		0		0		0		0		0		0		0		0		3497

		Panama		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3863		0		0		0		0		0		0		0		0		0		3863

		Paraguay		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		50		0		0		0		0		0		0		0		0		0		50

		Peru		0		0		154		0		0		0		0		0		0		0		0		0		2791		0		0		0		6249		2901		0		0		0		0		0		0		0		0		12095

		Uruguay		0		0		0		343		0		0		0		0		0		0		0		0		0		0		0		0		0		638		0		0		0		0		0		0		0		0		981

		Asia & Pacific		0		1617		29187		118571		26434		109372		234		727		21359		210186		144		11654		148394		13820		7306		479984		211875		90706		181983		0		0		2438		883		1104		293		120060		1788331

		Bangladesh		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1116		0		0		0		0		53		0		0		0		1170

		Bhutan		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4		0		0		0		0		0		0		0		0		0		4

		Cambodia		0		0		375		293		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		667

		China		0		0		2351		22043		0		109372		0		0		5130		149991		0		4329		106626		0		0		387528		186334		27954		106508		0		0		177		0		0		0		79258		1187602

		Fiji		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		164		0		0		0		0		0		0		0		0		0		164

		India		0		96		5661		64942		19599		0		234		471		14212		56946		144		6775		40842		4151		0		78457		18479		1640		0		0		0		2246		802		0		293		37408		353397

		Indonesia		0		1065		1874		6309		3329		0		0		257		115		176		0		314		457		2759		4275		0		1782		7331		632		0		0		0		25		0		0		0		30699

		Lao PDR		0		0		0		0		0		0		0		0		19		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		19

		Malaysia		0		0		2888		14818		3177		0		0		0		1237		274		0		0		0		0		0		0		186		32444		0		0		0		0		0		0		0		0		55024

		Mongolia		0		0		0		0		0		0		0		0		0		0		0		83		0		0		0		0		310		0		0		0		0		0		0		0		0		724		1117

		Nepal		0		0		697		0		0		0		0		0		0		0		0		0		0		0		0		0		192		0		0		0		0		0		0		0		0		0		889

		Pakistan		0		0		6926		0		0		0		0		0		0		0		0		0		0		0		0		0		876		0		6300		0		0		0		0		0		0		0		14102

		Papua New Guinea		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1836		0		0		0		0		0		0		0		0		0		0		0		1836

		Philippines		0		456		1315		3330		0		0		0		0		0		309		0		0		0		0		1194		0		15		4553		0		0		0		15		0		0		0		829		12016

		South Korea		0		0		0		460		0		0		0		0		81		2491		0		152		469		0		0		14000		311		12684		67797		0		0		0		3		1104		0		1841		101394

		Sri Lanka		0		0		0		1029		328		0		0		0		0		0		0		0		0		0		0		0		1878		0		0		0		0		0		0		0		0		0		3234

		Thailand		0		0		7046		4856		0		0		0		0		469		0		0		0		0		0		0		0		0		2983		746		0		0		0		0		0		0		0		16101

		Vietnam		0		0		54		493		0		0		0		0		95		0		0		0		0		6910		0		0		1344		0		0		0		0		0		0		0		0		0		8896

		Europe and Central Asia		0		377		114		0		594		0		0		206		0		0		72		0		0		0		0		0		2791		3201		0		0		0		1493		0		0		0		355		9202

		Armenia		0		377		0		0		594		0		0		0		0		0		0		0		0		0		0		0		252		681		0		0		0		0		0		0		0		0		1904

		Cyprus		0		0		114		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		355		469

		Georgia		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1171		286		0		0		0		0		0		0		0		0		1457

		Kyrgyzstan		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		513		0		0		0		0		0		0		0		0		513

		Macedonia		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1062		0		0		0		0		0		0		0		0		0		1062

		Malta		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		100		0		0		0		0		0		0		0		0		100

		Moldova		0		0		0		0		0		0		0		206		0		0		72		0		0		0		0		0		0		1381		0		0		0		1493		0		0		0		0		3152

		Tajikistan		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		305		0		0		0		0		0		0		0		0		0		305

		Uzbekistan		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		239		0		0		0		0		0		0		0		0		239

		Sub-Sahara Africa		1696		0		325		3906		0		2146		0		48		380		2433		0		0		818		25026		684		0		1487		12200		10217		0		0		30		0		0		0		0		61393

		Equatorial Guinea																																																						0

		Ivory Coast		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		5661		0		0		0		0		0		0		0		0		5661

		Kenya		0		0		0		406		0		0		0		0		0		0		0		0		0		0		684		0		1055		0		0		0		0		0		0		0		0		0		2145

		Mauritius		0		0		0		1764		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1764

		Nigeria		0		0		0		0		0		0		0		0		0		0		0		0		0		25026		0		0		0		0		0		0		0		0		0		0		0		0		25026

		Senegal		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		784		0		0		0		0		0		0		0		0		784

		South Africa		0		0		325		1736		0		2146		0		48		380		2433		0		0		818		0		0		0		142		4642		10217		0		0		0		0		0		0		0		22885

		Tanzania		1696		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1112		0		0		0		0		0		0		0		0		2808

		Uganda		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		290		0		0		0		0		30		0		0		0		0		319

		North Africa & Middle-East		0		56		175		265		0		0		0		0		50		1029		0		0		3970		13748		0		0		733		9503		9867		0		0		0		227		0		0		2657		42280

		Egypt		0		0		0		0		0		0		0		0		0		437		0		0		2221		0		0		0		733		2349		6706		0		0		0		0		0		0		1305		13751

		Israel		0		56		175		265		0		0		0		0		50		0		0		0		1749		0		0		0		0		2840		3161		0		0		0		0		0		0		208		8503

		Morocco		0		0		0		0		0		0		0		0		0		592		0		0		0		0		0		0		0		189		0		0		0		0		227		0		0		1144		2153

		Qatar		0		0		0		0		0		0		0		0		0		0		0		0		0		13748		0		0		0		0		0		0		0		0		0		0		0		0		13748

		Tunisia		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4125		0		0		0		0		0		0		0		0		4125

		World		1789		44294		39782		162679		29345		114703		967		988		24512		214292		216		18155		158301		55042		11795		502355		265729		212569		246088		0		944		5475		1111		1104		3459		137694		2253387





		



Number of EE industry projects in each sector



		

		Table 1:																														Table 2:								Chart 3:														Chart 4:

		Latin America		Number		kCER2012				Chart 1:										Chart 2:												Latin America		Number		kCER2012

		Brazil		39%		44%																										Afforestation		0%		0%

		Mexico		29%		17%																										Agriculture		26%		12%

		Chile		7%		11%																										Biogas		8%		3%

		Argentina		3%		8%																										Biomass energy		20%		11%

		Colombia		3%		5%																										Cement		0%		1%

		Peru		3%		3%																										Coal bed/mine methane		0%		1%

		Guatemala		2%		2%																										Energy distribution		0%		0%

		Honduras		3%		1%																										EE households		0%		0%

		Ecuador		3%		1%																										EE industry		1%		1%

		Others		6%		7%																										EE own generation		0%		0%

		Panama		1%		1%																										EE service		0%		0%

		El Salvador		1%		1%																										EE supply side		1%		2%

		Bolivia		1%		1%																										Fossil fuel switch		3%		1%

		Costa Rica		1%		1%																										Fugitive		1%		1%

		Dominican Republic		0%		0%																										Geothermal		1%		1%

		Nicaragua		0%		1%																										HFCs		0%		6%

		Uruguay		0%		0.3%																										Hydro		20%		14%

		Cuba		0.2%		0.6%																										Landfill gas		11%		28%

		Guyana		0.2%		0.2%				20		Countries																				N2O		1%		12%

		Paraguay		0.2%		0.0%				Chart 4a																						Others		0%		0%

		Jamaica		0.2%		0.1%																										Reforestation		0%		0%

		Total		601		352181																										Solar		0%		0%

																																Tidal		0%		0%

																																Transport		0%		0%

																																Wind		4%		4%

																																Renewables		53%		33%

																																Agriculture		26%		12%

																																Landfill etc		13%		30%

																																Fuel switch		3%		1%

																																Supply-side EE		2%		2%

																																Demand-side EE		1%		1%

																																HFC & N2O reduction		1%		19%

																																Afforestation & Reforestation		0%		0%

								-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-

		-		-		-

										Chart 5:												Chart 6:										Table 4:

		Table 3:																														Asia & Pacific		Number		kCER2012				Chart 7:														Chart 8:

		Asia & Pacific		Number (%)		kCER2012																										Afforestation		0%		0%

		China		44%		66%																										Agriculture		1%		0%

		India		41%		20%																										Biogas		5%		2%

		Malaysia		4%		3%																										Biomass energy		18%		7%

		Indonesia		3%		2%																										Cement		1%		1%

		Philippines		3%		1%																										Coal bed/mine methane		2%		6%

		South Korea		2%		6%																										Energy distribution		0%		0%

		Thailand		2%		1%																										EE households		0%		0%

		Vietnam		1%		0%																										EE industry		6%		1%

		Sri Lanka		1%		0%																										EE OwnGeneration		12%		12%

		Others		1%		1%																										EE service		0%		0%

		Pakistan		0%		1%																										EE supply side		1%		1%

		Bangladesh		0%		0%																										Fossil fuel switch		3%		8%

		Bhutan		0%		0%																										Fugitive		1%		1%

		Cambodia		0%		0%																										Geothermal		0%		0%

		Fiji		0%		0%																										HFCs		1%		27%

		Mongolia		0%		0%																										Hydro		26%		12%

		Nepal		0%		0%																										Landfill gas		5%		5%

		Papua New Guinea		0%		0%																										N2O		2%		10%

		Lao PDR		0%		0%				18		Countries																				Others		0%		0%

		Total		1860		1788331				Chart 9																						PFCs		0%		0%

																																Reforestation		0%		0%

																																Solar		0%		0%

																																Tidal		0%		0%

																																Transport		0%		0%

																																Wind		15%		7%

																																Renewables		65%		27%

																																Supply-side EE		13%		12%

																																Landfill etc		9%		13%

																																Demand-side EE		7%		1%

																																HFC & N2O reduction		2%		37%

																																Fuel switch		3%		8%

																																Agriculture		1%		0%

																																Afforestation & Reforestation		0%		0%

										Chart 10

		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-		-

		Africa		Number		kCER2012

		South Africa		21		22885

		Egypt		7		13751

		Morocco		5		2153

		Nigeria		2		25026

		Tunisia		2		4125

		Kenya		3		2145

		Uganda		2		319

		Equatorial Guinea		0		0

		Ivory Coast		1		5661

		Mauritius		1		1764

		Tanzania		2		2808

		Senegal		1		784

		Total		47		81422



A residue from Paper & Pulp. A mixture of lignin, water and the chemicals used.

Including incineration
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Number of CDM projects in Latin America by country
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Volume of CERs until 2012 in Latin America by country



		0

		0

		0

		0

		0

		0

		0

		0

		0

		0



Number of CDM projects in Asia by country
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Volume of CERs until 2012 in Asia by type



		Q1-04		Q1-04		0

		Q2-04		Q2-04		4

		Q3-04		Q3-04		0

		Q4-04		Q4-04		0

		Q1-05		Q1-05		0

		Q2-05		Q2-05		1

		Q3-05		Q3-05		11

		Q4-05		Q4-05		8

		Q1-06		Q1-06		10

		Q2-06		Q2-06		27

		Q3-06		Q3-06		63

		Q4-06		Q4-06		19

		Q1-07		Q1-07		8

		Q2-07		Q2-07		16

		Q3-07		Q3-07		7



Latin America

Brazil

Mexico

Projects

New project in Latin America in the pipeline
 each quarter

3

1

12

4

10

2

14

10

16

9

28

19

53

28

58

25

40

21

58

19

96

20

50

16

49

23

62

19

52

19



		Q1-04		Q1-04		0

		Q2-04		Q2-04		0

		Q3-04		Q3-04		0

		Q4-04		Q4-04		2

		Q1-05		Q1-05		0

		Q2-05		Q2-05		3

		Q3-05		Q3-05		6

		Q4-05		Q4-05		14

		Q1-06		Q1-06		18

		Q2-06		Q2-06		30

		Q3-06		Q3-06		81

		Q4-06		Q4-06		72

		Q1-07		Q1-07		145

		Q2-07		Q2-07		203

		Q3-07		Q3-07		246
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New project in Asia in the pipeline  each quarter
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		Q4-04		Q4-04		Q4-04		Q4-04

		Q1-05		Q1-05		Q1-05		Q1-05

		Q2-05		Q2-05		Q2-05		Q2-05

		Q3-05		Q3-05		Q3-05		Q3-05

		Q4-05		Q4-05		Q4-05		Q4-05

		Q1-06		Q1-06		Q1-06		Q1-06

		Q2-06		Q2-06		Q2-06		Q2-06

		Q3-06		Q3-06		Q3-06		Q3-06

		Q4-06		Q4-06		Q4-06		Q4-06

		Q1-07		Q1-07		Q1-07		Q1-07

		Q2-07		Q2-07		Q2-07		Q2-07

		Q3-07		Q3-07		Q3-07		Q3-07



India

China

Brazil

Mexico

Projects

All CDM Projects in the Pipeline in 
Brazil + Mexico + India + China
as a fraction of all projects
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				Totals		2003		2003		2003		2003		2003		2003		2003		2003								Dec-03		Jan-04		Feb-04		Mar-04		Apr-04		May-04		Jun-04		Jul-04		Aug-04		Sep-04		Oct-04		Nov-04		Dec-04		Jan-05		Feb-05		Mar-05		Apr-05		May-05		Jun-05		Jul-05		Aug-05		Sep-05		Oct-05		Nov-05		Dec-05		Jan-06		Feb-06		Mar-06		Apr-06		May-06		Jun-06		Jul-06		Aug-06		Sep-06		Oct-06		Nov-06		Dec-06		Jan-07		Feb-07		Mar-07		Apr-07		May-07		Jun-07		Jul-07		Aug-07		Sep-07		Oct-07		Nov-07		Dec-07

		Sent for Validation		2593																								5		1						6		4		6		3		5		6		1		9		14		7		8		8		11		24		29		24		44		58		81		80		79		33		39		50		49		50		71		61		131		112		70		89		93		78		114		146		131		152		146		183		113		169								2593

		Registration Requested  (-withdrawn & rejected)		955																								4								5		3		5		3		5		4		1		9		12		6		6		8		11		23		24		23		39		48		65		64		57		24		23		35		38		38		39		41		76		34		27		48		33		21		26		16		3		4		2		1		1										955

		Registration Requested  (cumulative)																										4		4		4		4		9		12		17		20		25		29		30		39		51		57		63		71		82		105		129		152		191		239		304		368		425		449		472		507		545		583		622		663		739		773		800		848		881		902		928		944		947		951		953		954		955		955		955		955		955

		Average time to submission (monthly)																										609								760		644		453		309		258		452		317		281		344		217		278		181		229		240		249		197		267		197		245		265		270		263		257		191		210		184		236		190		142		211		186		142		169		125		103		104		62		42		48		38		-4

		Average timelag (cumulative days)																										2437		2437		2437		2437		6239		8172		10439		11367		12655		14462		14779		17306		21435		22738		24404		25850		28372		33886		39870		44410		54836		64305		80259		97206		112606		118923		124835		131532		139498		146473		155683		163476		174281		181456		186467		193263		198850		201481		204160		205829		206014		206182		206278		206316		206312		206312		206312		206312		206312

		Average time to submission  (cumulative)		226																								609		609		609		609		693		681		614		568		506		499		493		444		420		399		387		364		346		323		309		292		287		269		264		264		265		265		264		259		256		251		250		247		236		235		233		228		226		223		220		218		218		217		216		216		216		216		216		216		216

		Not Yet Submitted/withdrawn/rejected		480																								1		1		0		0		1		1		1		0		0		2		0		0		2		1		2		0		0		1		5		1		5		10		16		16		22		9		16		15		11		12		32		20		55		78		43		41		60		57		88		130		128		148		144		182		112		169		0		0		0

		Number of projects with CERs issued		247																								3								1				4		1		5		2		1		3		6		5		5		4		9		17		8		18		23		25		32		30		25		3		1		7		3		1				3				1				1																												247		( in august 2005 there were 215 projects in the pipeline)

		Registration Requested but no issuance		708																								1		0		0		0		4		3		1		2		0		2		0		6		6		1		1		4		2		6		16		5		16		23		33		34		32		21		22		28		35		37		39		38		76		33		27		47		33		21		26		16		3		4		2		1		1		0		0		0		0		708

		Data for graph 3:

		Number of months between start comment date and host country LoA:		Month																								-30		-29		-28		-27		-26		-25		-24		-23		-22		-21		-20		-19		-18		-17		-16		-15		-14		-13		-12		-11		-10		-9		-8		-7		-6		-5		-4		-3		-2		-1		0		1		2		3		4		5		6		7		8		9		10		11		12		13		14		15		16		17		18		19		20		21		22		23		24		25		26		27		28		29		30		31		32		33		34		No. of reg. with delay > 0

		Registration Requested  (-withdrawn & rejected)		No./month																								3						1		1										1				1				2		1				2		8		3		5		4		5		5		11		10		11		15		17		18		40		54		185		110		87		66		60		35		31		39		17		25		21		13		14		6		6		8		3		2		1								1		3		1								1						1				1		737

		Total number of requests for registration:		955																																																																																																																																										Average delay for those with delay >0:								4.8		Months

		Data for graph 1a:		Quarter																								Q1-04		Q2-04		Q3-04		Q4-04		Q1-05		Q2-05		Q3-05		Q4-05		Q1-06		Q2-06		Q3-06		Q4-06		Q1-07		Q2-07		Q3-07		Q4-07

		Under or finished Validation		1361																								6		16		14		24		23		64		126		240		122		170		304		252		338		429		465		0

		Registration Requested  (-withdrawn & rejected)		881																								4		13		12		22		20		58		110		186		82		115		151		108		63		9		2		0

		Not Yet Submitted/withdrawn/rejected		480																								2		3		2		2		3		6		16		54		40		55		153		144		275		420		463		0

		% requesting registration		Percentage																								67%		81%		86%		92%		87%		91%		87%		78%		67%		68%		50%		43%		19%		2%		0%		0%

		Table 1:

		Country		No. projects																								Dec-03		Jan-04		Feb-04		Mar-04		Apr-04		May-04		Jun-04		Jul-04		Aug-04		Sep-04		Oct-04		Nov-04		Dec-04		Jan-05		Feb-05		Mar-05		Apr-05		May-05		Jun-05		Jul-05		Aug-05		Sep-05		Oct-05		Nov-05		Dec-05		Jan-06		Feb-06		Mar-06		Apr-06		May-06		Jun-06		Jul-06		Aug-06		Sep-06		Oct-06		Nov-06		Dec-06		Jan-07		Feb-07		Mar-07		Apr-07		May-07		Jun-07		Jul-07		Aug-07		Sep-07		Oct-07		Nov-07		Dec-07		Total				Q1-04		Q2-04		Q3-04		Q4-04		Q1-05		Q2-05		Q3-05		Q4-05		Q1-06		Q2-06		Q3-06		Q4-06		Q1-07		Q2-07		Q3-07		Q4-07				2004		2005		2006		2007

		Latin America				0		0		0		0		0		0		0		0		0		0		0		3		0		0		0		5		3		4		3		4		3		1		2		11		4		6		6		7		15		6		16		20		17		21		12		25		7		18		15		13		20		25		21		38		37		21		18		11		11		13		25		15		29		18		19		10		23		0		0		0		601				3		12		10		14		16		28		53		58		40		58		96		50		49		62		52		0				39		155		244		163

		Argentina				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		1		0		1		1		2		1		0		0		0		0		1		0		0		1		0		1		1		0		0		0		0		2		0		2		3		0		0		1		0		0		0		19				0		0		0		0		1		1		2		3		0		1		2		1		2		5		1		0				0		7		4		8

		Bolivia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		1		0		0		1		0		0		0		0		0		0		0		0		0		1		0		0		0		1		0		0		1		0		0		0		0		0		0		0		6				0		0		1		0		0		0		1		1		0		0		0		1		1		1		0		0				1		2		1		2

		Brazil				0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		2		2		0		0		0		2		1		0		9		3		6		0		7		11		1		10		13		5		6		2		17		2		10		9		4		4		11		10		4		6		6		2		8		6		7		10		5		10		4		5		3		11		0		0		0		235				1		4		2		10		9		19		28		25		21		19		20		16		23		19		19		0				17		81		76		61

		Chile				0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		4		0		0		0		0		0		0		2		0		0		0		0		2		3		4		0		0		1		0		1		0		3		0		0		0		2		0		1		1		0		0		3		2		2		4		3		1		2		0		0		0		42				1		0		4		0		2		0		5		4		2		3		2		2		3		8		6		0				5		11		9		17

		Colombia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		2		2		0		0		1		0		0		0		0		1		0		0		0		0		0		1		0		1		2		2		0		4		1		3		0		0		0		21				0		0		0		0		0		1		0		4		1		0		1		0		2		4		8		0				0		5		2		14

		Costa Rica				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		1		0		0		1		0		0		0		0		0		0		0		0		2		0		0		0		0		0		1		1		0		0		0		0		0		0		7				0		0		0		1		0		0		0		1		1		0		0		2		0		2		0		0				1		1		3		2

		Cuba				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1				0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0				0		0		1		0

		Dominican Republic				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		1		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		3				0		0		0		0		0		0		0		0		1		0		1		0		1		0		0		0				0		0		2		1

		Ecuador				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		3		1		0		1		0		1		0		0		1		1		0		0		0		2		0		0		1		0		1		2		0		0		1		1		0		0		0		18				0		0		0		2		0		0		0		4		2		1		1		2		1		3		2		0				2		4		6		6

		El Salvador				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		1		0		0		0		0		1		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		1		0		0		0		6				0		0		0		0		0		0		2		0		1		0		1		1		0		0		1		0				0		2		3		1

		Guatemala				0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		1		0		0		1		0		0		0		0		0		2		0		1		0		0		0		0		0		1		2		0		2		0		0		1		0		0		0		0		1		0		1		0		0		0		0		0		0		14				1		0		0		1		1		0		2		1		0		3		2		1		0		2		0		0				2		4		6		2

		Guyana				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		1				0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0				0		0		0		1

		Honduras				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4		3		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		2		0		0		0		1		2		1		0		0		0		0		1		0		0		1		0		0		0		0		2		0		2		0		0		0		21				0		4		3		0		0		2		0		2		0		4		0		1		1		0		4		0				7		4		5		5

		Jamaica				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1				0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0				0		1		0		0

		Mexico				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		1		0		0		0		0		0		0		0		0		0		0		0		0		1		5		3		3		4		1		3		2		5		3		7		10		10		6		31		26		9		8		2		2		1		5		3		9		4		5		2		0		0		0		0		174				0		4		0		0		0		1		11		8		10		27		63		19		8		16		7		0				4		20		119		31

		Nicaragua				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3				0		0		0		0		1		0		1		1		0		0		0		0		0		0		0		0				0		3		0		0

		Panama				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		2		0		0		0		0		1		0		0		0		1		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		7				0		0		0		0		0		3		0		1		1		0		0		2		0		0		0		0				0		4		3		0

		Paraguay				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		1				0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0				0		0		0		1

		Peru				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		1		0		0		0		2		0		0		0		0		0		0		1		0		1		1		1		0		1		2		3		0		0		0		0		2		1		0		0		0		18				0		0		0		0		2		0		1		2		0		0		2		2		6		0		3		0				0		5		4		9

		Uruguay				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		1		0		0		0		0		0		0		3				0		0		0		0		0		0		0		1		0		0		0		0		1		1		0		0				0		1		0		2

		Asia & Pacific				0		0		0		0		0		0		0		0		0		0		0		2		1		0		0		1		0		2		0		1		3		0		6		1		2		1		2		4		9		21		8		20		32		54		64		44		25		16		30		32		29		44		38		85		69		44		64		81		63		95		113		109		121		123		158		100		143		0		0		0		1860				3		3		4		7		5		34		60		162		71		105		192		189		271		353		401		0				17		261		557		1025

		Bangladesh				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3				0		0		0		0		1		0		0		2		0		0		0		0		0		0		0		0				0		3		0		0

		Bhutan				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1				0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0				1		0		0		0

		Cambodia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		1		0		0		0		0		3				0		0		0		0		0		1		0		0		0		0		0		0		0		1		1		0				0		1		0		2

		China				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		1		0		2		2		4		0		2		2		10		6		4		8		13		6		11		20		46		15		14		20		38		34		37		74		71		66		66		118		47		81		0		0		0		820				0		0		0		2		0		3		6		14		18		30		81		72		145		203		246		0				2		23		201		594

		Fiji				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1				0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0				0		1		0		0

		India				0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		1		0		1		0		1		1		0		4		1		1		1		1		0		8		6		4		14		27		38		59		25		13		11		17		16		16		30		15		32		46		25		36		31		20		33		26		23		33		40		33		38		28		0		0		0		757				2		2		2		5		3		14		45		122		41		62		93		92		79		96		99		0				11		184		288		274

		Indonesia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		1		0		0		0		3		0		2		0		0		0		1		1		0		1		0		1		2		1		1		3		3		1		5		3		3		3		13		0		0		0		49				0		0		1		0		0		0		1		3		2		2		1		4		7		9		19		0				1		4		9		35

		Lao PDR				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1				0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0				0		0		1		0

		Malaysia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		1		1		0		1		0		2		1		0		4		1		3		0		0		1		1		0		0		6		5		7		1		4		6		5		1		8		6		0		0		0		66				0		0		1		0		0		0		2		3		5		4		2		6		13		15		15		0				1		5		17		43

		Mongolia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		4				0		0		0		0		0		0		0		0		1		0		2		0		0		0		1		0				0		0		3		1

		Nepal				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		3				0		0		0		0		0		0		2		0		0		0		0		1		0		0		0		0				0		2		1		0

		Pakistan				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		1		0		0		0		0		1		0		0		0		0		0		0		0		0		3				0		0		0		0		0		0		0		0		0		1		0		1		0		1		0		0				0		0		2		1

		Papua New Guinea				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1				0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0				0		1		0		0

		Philippines				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		7		0		0		1		11		0		0		1		0		0		0		1		0		0		2		1		1		1		1		0		0		3		4		1		0		0		2		9		0		0		0		47				0		0		0		0		1		7		1		11		1		1		3		3		3		5		11		0				0		20		8		19

		South Korea				0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		2		1		0		2		0		0		1		1		1		2		2		1		1		1		1		2		0		1		3		3		3		1		3		0		1		0		0		0		36				1		0		0		0		0		2		2		3		1		4		4		4		4		7		4		0				1		7		13		15

		Sri Lanka				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		0		0		0		0		0		0		0		1		0		1		0		0		0		0		0		2		0		2		3		0		1		1		2		0		1		0		0		0		0		0		0		0		17				0		0		0		0		0		3		0		1		1		0		2		5		4		1		0		0				0		4		8		5

		Thailand				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		1		0		0		0		0		0		0		0		0		1		0		0		0		2		12		1		1		6		8		0		0		4		0		0		0		37				0		0		0		0		0		1		0		1		0		0		1		0		15		15		4		0				0		2		1		34

		Vietnam				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		2		1		0		0		0		0		0		1		0		2		0		0		1		0		1		0		0		0		0		0		0		1		0		0		0		11				0		0		0		0		0		2		0		2		1		0		3		1		1		0		1		0				0		4		5		2

		Europe and Central Asia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		3		1		0		0		0		2		2		0		0		0		0		0		2		2		1		0		1		0		1		1		0		3		2		0		1		0		0		0		23				0		0		0		0		1		0		3		1		4		0		2		3		2		4		3		0				0		5		9		9

		Armenia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		1		2		0		0		0		0		1		0		0		0		1		0		0		0		0		0		7				0		0		0		0		1		0		0		1		0		0		1		2		1		0		1		0				0		2		3		2

		Cyprus				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		3				0		0		0		0		0		0		0		0		2		0		0		0		0		1		0		0				0		0		2		1

		Georgia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		1		0		0		0		2				0		0		0		0		0		0		0		0		0		0		0		1		0		0		1		0				0		0		1		1

		Kyrgyzstan				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1				0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0				0		0		1		0

		Macedonia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		1				0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0				0		0		0		1

		Malta				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		1				0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0				0		0		0		1

		Moldova				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		1		0		0		0		0		1		0		0		0		0		0		0		6				0		0		0		0		0		0		3		0		0		0		1		0		1		1		0		0				0		3		1		2

		Tajikistan				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1				0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0				0		0		1		0

		Uzbekistan				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		1				0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0				0		0		0		1

		Sub-Sahara Africa				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		2		2		2		0		3		0		2		0		1		1		0		2		0		0		1		5		0		0		1		2		0		1		1		4		2		0		0		0		0		33				0		0		0		1		0		0		4		5		2		2		2		6		3		2		6		0				1		9		12		11

		Equatorial Guinea				0		0		0		0		0		0		0		0		0		0		0																																																																																																				0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0				0		0		0		0

		Ivory Coast				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1				0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0				0		1		0		0

		Kenya				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		2		0		0		0		0		0		3				0		0		0		0		0		0		0		0		0		0		0		1		0		0		2		0				0		0		1		2

		Mauritius				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		1				0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0				0		0		0		1

		Nigeria				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2				0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0				0		2		0		0

		Senegal				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		1				0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0				0		0		0		1

		South Africa				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		2		2		0		0		1		0		1		0		1		1		0		2		0		0		1		4		0		0		0		1		0		1		0		2		1		0		0		0		0		21				0		0		0		1		0		0		4		1		1		2		2		5		1		1		3		0				1		5		10		5

		Tanzania				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		2				0		0		0		0		0		0		0		0		1		0		0		0		0		0		1		0				0		0		1		1

		Uganda				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		2				0		0		0		0		0		0		0		1		0		0		0		0		1		0		0		0				0		1		0		1

		North Africa & Middle-East				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		2		0		0		1		0		0		1		1		0		3		2		0		2		0		2		2		1		1		0		2		0		2		6		1		1		0		1		2		0		0		0		34				0		0		0		1		0		2		1		1		4		4		4		2		4		8		3		0				1		4		14		15

		Egypt				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		1		0		1		1		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		7				0		0		0		0		0		0		0		0		1		2		2		0		0		2		0		0				0		0		5		2

		Israel				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		1		0		0		1		0		1		0		0		1		1		1		0		2		0		2		4		0		1		0		1		2		0		0		0		19				0		0		0		0		0		1		0		0		1		2		1		2		4		5		3		0				0		1		6		12

		Morocco				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		1		0		0		1		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		5				0		0		0		1		0		1		1		1		0		0		0		0		0		1		0		0				1		3		0		1

		Qatar				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1				0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0				0		0		1		0

		Tunisia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2				0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0				0		0		2		0

		Total																										5		1		0		0		6		3		6		3		5		6		1		9		13		7		7		8		11		24		29		24		42		55		78		76		73		33		38		50		48		50		71		61		125		110		69		89		92		77		109		143		131		152		146		183		113		169		0		0		0		2551				6		15		14		23		22		64		121		227		121		169		296		250		329		429		465		0				58		434		836		1223

		Mexico																										0%		0%		0%		0%		50%		33%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		3%		21%		7%		5%		5%		1%		4%		6%		13%		6%		15%		20%		14%		10%		25%		24%		13%		9%		2%		3%		1%		3%		2%		6%		3%		3%		2%		0%		0%		0%		0%		7%				0%		27%		0%		0%		0%		2%		9%		4%		8%		16%		21%		8%		2%		4%		2%		0%

		Brazil																										20%		0%		0%		0%		33%		67%		0%		0%		0%		33%		100%		0%		69%		43%		86%		0%		64%		46%		3%		42%		31%		9%		8%		3%		23%		6%		26%		18%		8%		8%		15%		16%		3%		5%		9%		2%		9%		8%		6%		7%		4%		7%		3%		3%		3%		7%		0%		0%		0%		9%				17%		27%		14%		43%		41%		30%		23%		11%		17%		11%		7%		6%		7%		4%		4%		0%

		China																										0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		0%		22%		0%		0%		0%		0%		9%		0%		7%		8%		10%		0%		3%		3%		14%		18%		11%		16%		27%		12%		15%		33%		37%		14%		20%		22%		41%		44%		34%		52%		54%		43%		45%		64%		42%		48%		0%		0%		0%		32%				0%		0%		0%		9%		0%		5%		5%		6%		15%		18%		27%		29%		44%		47%		53%		0%

		India																										20%		100%		0%		0%		17%		0%		17%		0%		20%		17%		0%		44%		8%		14%		14%		13%		0%		33%		21%		17%		33%		49%		49%		78%		34%		39%		29%		34%		33%		32%		42%		25%		26%		42%		36%		40%		34%		26%		30%		18%		18%		22%		27%		18%		34%		17%		0%		0%		0%		30%				33%		13%		14%		22%		14%		22%		37%		54%		34%		37%		31%		37%		24%		22%		21%		0%

		Brazil + Mexico + India + China fraction:		%																								40%		100%		0%		0%		100%		100%		17%		0%		20%		50%		100%		67%		77%		57%		100%		13%		73%		79%		34%		88%		81%		64%		64%		84%		75%		70%		79%		74%		83%		72%		87%		84%		90%		85%		78%		74%		86%		81%		72%		80%		78%		78%		78%		88%		80%		71%		0%		0%		0%		78%				50%		67%		29%		74%		55%		58%		74%		74%		74%		82%		87%		80%		78%		78%		80%		0%

		Table 2:

		Country		2012 kCERs																								Dec-03		Jan-04		Feb-04		Mar-04		Apr-04		May-04		Jun-04		Jul-04		Aug-04		Sep-04		Oct-04		Nov-04		Dec-04		Jan-05		Feb-05		Mar-05		Apr-05		May-05		Jun-05		Jul-05		Aug-05		Sep-05		Oct-05		Nov-05		Dec-05		Jan-06		Feb-06		Mar-06		Apr-06		May-06		Jun-06		Jul-06		Aug-06		Sep-06		Oct-06		Nov-06		Dec-06		Jan-07		Feb-07		Mar-07		Apr-07		May-07		Jun-07		Jul-07		Aug-07		Sep-07		Oct-07		Nov-07		Dec-07		Total

		Latin America				0		0		0		0		0		0		0		0		0		0		0		6931		0		0		0		3692		2187		178		843		4067		2540		701		1388		10690		15019		7456		4337		1944		9145		2663		47971		12694		13202		12842		4539		27613		5024		6448		3834		11301		9541		3017		10357		5506		6738		12282		4185		9957		5203		3154		12476		8867		10119		11102		9500		2514		8413		0		0		0		352181

		Argentina				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		5300		0		0		0		0		302		0		1980		605		5793		53		0		0		0		0		8361		0		0		542		0		155		3247		0		0		0		0		942		0		350		1344		0		0		73		0		0		0		29046

		Bolivia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		696		0		0		0		0		0		0		0		0		0		0		0		1346		0		0		32		0		0		0		0		0		0		0		0		0		1716		0		0		0		243		0		0		171		0		0		0		0		0		0		0		4204

		Brazil				0		0		0		0		0		0		0		0		0		0		0		6667		0		0		0		3023		1788		0		0		0		1844		701		0		8704		9719		7456		0		1944		8214		194		42583		5376		1191		1988		1016		11411		382		1905		3128		885		2564		1447		2350		1174		871		2294		490		3192		1455		2032		3464		1911		2192		2288		3637		1279		2738		0		0		0		155494

		Chile				0		0		0		0		0		0		0		0		0		0		0		151		0		0		0		0		0		0		0		4067		0		0		0		0		0		0		1224		0		0		0		0		1758		5986		2930		0		0		3275		0		18		0		4381		0		0		0		949		0		99		4386		0		0		846		214		1502		4906		974		333		283		0		0		0		38282

		Colombia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		151		0		0		0		314		842		0		0		1200		0		0		0		0		1726		0		0		0		0		0		1868		0		3919		1549		1807		0		2042		501		2083		0		0		0		18002

		Costa Rica				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1449		0		0		0		0		0		0		0		0		0		0		63		0		0		239		0		0		0		0		0		0		0		0		341		0		0		0		0		0		217		209		0		0		0		0		0		0		2518

		Cuba				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1968		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1968

		Dominican Republic				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		299		0		0		0		0		0		121		0		0		0		0		0		1286		0		0		0		0		0		0		0		0		0		0		0		1706

		Ecuador				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1388		0		0		0		0		0		0		0		0		0		0		239		328		0		408		0		277		0		0		385		65		0		0		0		502		0		0		153		0		593		181		0		0		217		62		0		0		0		4798

		El Salvador				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1231		0		1162		0		0		0		0		412		0		0		0		0		0		883		0		235		0		0		0		0		0		0		0		0		0		0		35		0		0		0		3958

		Guatemala				0		0		0		0		0		0		0		0		0		0		0		114		0		0		0		0		0		0		0		0		0		0		0		537		0		0		813		0		0		0		0		0		395		0		1089		0		0		0		0		0		198		352		0		1714		0		0		1030		0		0		0		0		139		0		443		0		0		0		0		0		0		6823

		Guyana				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		572		0		0		0		0		0		0		0		0		572

		Honduras				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		178		843		0		0		0		0		0		0		0		0		0		289		0		0		0		0		0		0		349		0		0		0		155		672		231		0		0		0		0		179		0		0		71		0		0		0		0		215		0		604		0		0		0		3787

		Jamaica				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		456		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		456

		Mexico				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		668		400		0		0		0		0		0		0		0		0		0		0		0		0		1729		4158		1517		1377		1578		441		14466		660		2692		301		1901		1726		602		2969		1735		2310		1623		713		2379		396		400		1700		3888		3700		1273		2632		147		0		0		0		0		60081

		Nicaragua				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1965		0		0		0		0		0		1140		0		392		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3497

		Panama				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		186		287		0		0		0		0		218		0		0		0		111		0		0		0		0		0		0		3060		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3863

		Paraguay				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		50		0		0		0		50

		Peru				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		335		0		0		0		0		2063		0		0		0		1355		0		0		0		0		0		0		2583		0		485		107		831		0		198		255		1361		0		0		0		0		37		2485		0		0		0		12095

		Uruguay				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		98		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		245		0		0		638		0		0		0		0		0		0		981

		Asia & Pacific				0		0		0		0		0		0		0		0		0		0		0		38599		345		0		0		552		0		103		0		233		772		0		1664		196		533		95		840		1533		2722		102232		5835		10678		21878		108993		29509		138381		12472		5882		70328		30740		14818		29953		45631		82294		56656		56554		49941		120394		66446		96998		132837		65540		102421		69541		94536		47743		70911		0		0		0		1788331

		Bangladesh				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		566		0		0		0		0		0		0		550		0		53		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1170

		Bhutan				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4

		Cambodia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		293		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		340		0		0		0		35		0		0		0		0		667

		China				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1016		0		0		0		0		659		0		2108		4269		2664		0		90344		1869		126126		4379		1466		54028		19040		6274		7298		27405		67026		35857		46186		27875		89347		58577		68057		118292		43350		80184		43836		79295		29949		50828		0		0		0		1187602

		Fiji				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		164		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		164

		India				0		0		0		0		0		0		0		0		0		0		0		24599		345		0		0		552		0		99		0		233		317		0		649		196		205		95		274		0		2557		33485		1163		5708		19222		16897		22090		10469		5797		4328		4035		5308		4221		9763		18050		14315		18658		8579		18210		26711		5552		10634		7486		4513		6816		11080		14315		8693		7177		0		0		0		353397

		Indonesia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		31		0		0		0		0		0		0		0		0		0		25		0		0		0		5550		0		502		0		0		0		257		3965		0		105		0		151		697		1425		47		1878		968		1800		3289		2558		633		665		6154		0		0		0		30699

		Lao PDR				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		19		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		19

		Malaysia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		424		0		0		0		0		0		0		0		0		0		378		470		0		264		0		57		1524		0		4757		53		3469		0		0		329		607		0		0		1919		1349		10834		3177		1326		4595		9768		125		4607		4993		0		0		0		55024

		Mongolia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		83		0		0		0		0		0		0		0		310		0		0		0		0		0		0		0		0		0		0		724		0		0		0		0		1117

		Nepal				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		697		0		0		0		0		0		0		0		0		0		0		0		0		0		0		192		0		0		0		0		0		0		0		0		0		0		0		0		889

		Pakistan				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		6300		0		0		0		0		0		0		876		0		0		0		0		6926		0		0		0		0		0		0		0		0		14102

		Papua New Guinea				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1836		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1836

		Philippines				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		328		0		0		0		0		168		0		0		436		870		0		0		164		0		0		0		527		0		0		172		309		888		110		241		0		0		904		3347		181		0		0		3072		299		0		0		0		12016

		South Korea				0		0		0		0		0		0		0		0		0		0		0		14000		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		58086		0		0		1525		68		0		177		0		0		7508		39		52		8926		133		174		18		292		1547		387		0		436		1323		3824		2629		81		168		0		0		0		0		0		101394

		Sri Lanka				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		875		0		0		0		0		0		0		0		49		0		88		0		0		0		0		0		174		0		458		626		0		181		282		246		0		256		0		0		0		0		0		0		0		3234

		Thailand				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1129		0		0		0		0		0		703		0		0		0		0		0		0		0		0		495		0		0		0		740		4824		442		113		4471		2218		0		0		967		0		0		0		16101

		Vietnam				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		6964		0		0		0		0		0		747		23		0		0		0		0		0		43		0		402		0		0		172		0		52		0		0		0		0		0		0		493		0		0		0		8896

		Europe and Central Asia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		681		0		0		0		0		0		0		0		278		377		0		0		0		355		818		0		0		0		0		0		809		632		286		0		1493		0		18		239		0		1815		229		0		1171		0		0		0		9202

		Armenia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		681		0		0		0		0		0		0		0		0		377		0		0		0		0		0		0		0		0		0		0		66		632		0		0		0		0		18		0		0		0		129		0		0		0		0		0		1904

		Cyprus				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		355		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		114		0		0		0		0		0		0		469

		Georgia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		286		0		0		0		0		0		0		0		0		0		1171		0		0		0		1457

		Kyrgyzstan				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		513		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		513

		Macedonia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1062		0		0		0		0		0		0		1062

		Malta				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		100		0		0		0		0		0		100

		Moldova				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		278		0		0		0		0		0		0		0		0		0		0		0		742		0		0		0		1493		0		0		0		0		639		0		0		0		0		0		0		3152

		Tajikistan				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		305		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		305

		Uzbekistan				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		239		0		0		0		0		0		0		0		0		239

		Sub-Sahara Africa				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		48		0		0		0		0		0		0		0		818		589		14795		0		16374		0		3545		0		333		2722		0		1843		0		0		1402		7865		0		0		30		2853		0		1432		1764		2058		2924		0		0		0		0		61393

		Equatorial Guinea				0		0		0		0		0		0		0		0		0		0		0																																																																																																				0

		Ivory Coast				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		5661		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		5661

		Kenya				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		406		0		0		0		0		0		0		0		1739		0		0		0		0		0		2145

		Mauritius				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1764		0		0		0		0		0		0		1764

		Nigeria				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		14505		0		10521		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		25026

		Senegal				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		784		0		0		0		0		0		0		0		0		0		784

		South Africa				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		48		0		0		0		0		0		0		0		818		589		0		0		192		0		2433		0		333		2722		0		1843		0		0		1402		7459		0		0		0		2068		0		1432		0		319		1228		0		0		0		0		22885

		Tanzania				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1112		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1696		0		0		0		0		2808

		Uganda				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		290		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		30		0		0		0		0		0		0		0		0		0		0		319

		North Africa & Middle-East				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		936		0		0		0		0		0		0		927		0		0		227		0		0		592		418		0		6474		6756		0		1361		0		13908		2269		157		889		0		567		0		109		3325		189		43		0		250		2881		0		0		0		42280

		Egypt				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2349		6706		0		1305		0		160		2061		0		0		0		0		0		0		1169		0		0		0		0		0		0		0		0		13751

		Israel				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		719		0		0		0		0		0		0		418		0		0		50		0		56		0		0		208		157		889		0		567		0		109		2156		0		43		0		250		2881		0		0		0		8503

		Morocco				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		936		0		0		0		0		0		0		208		0		0		227		0		0		592		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		189		0		0		0		0		0		0		0		2153

		Qatar				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		13748		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		13748

		Tunisia				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4125		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4125

		Total																										45531		345		0		0		4244		2187		281		843		4300		3312		701		3988		10933		16233		7551		5177		3477		11866		105822		53806		24189		36175		137007		34047		182960		17915		16231		81455		49130		27081		34331		57831		101708		66471		71028		63165		130350		73710		100182		148292		77971		114161		84265		106324		53431		83377		0		0		0		2253387

		Rest of host countries		Cumul.2012 MCERs																								45		0		0		0		0		0		0		1		5		7		7		9		11		17		17		22		23		24		34		36		45		58		84		92		113		119		125		138		160		172		178		185		202		211		223		238		246		254		272		288		309		327		353		359		373		395		395		395		395		395

		Mexico		Cumul.2012 MCERs																								0		0		0		0		1		1		1		1		1		1		1		1		1		1		1		1		1		1		3		7		8		10		11		12		26		27		30		30		32		34		34		37		39		41		43		44		46		46		47		48		52		56		57		60		60		60		60		60		60		60

		South Korea		Cumul.2012 MCERs																								14		14		14		14		14		14		14		14		14		14		14		14		14		14		14		14		14		14		72		72		72		74		74		74		74		74		74		81		81		81		90		91		91		91		91		93		93		93		93		95		99		101		101		101		101		101		101		101		101		101

		Brazil		Cumul.2012 MCERs																								7		7		7		7		10		11		11		11		11		13		14		14		23		32		40		40		42		50		50		93		98		99		101		102		114		114		116		119		120		123		124		126		128		129		131		131		134		136		138		141		143		146		148		151		153		155		155		155		155		155

		India		Cumul.2012 MCERs																								25		25		25		25		25		25		26		26		26		26		26		27		27		27		27		28		28		30		64		65		70		90		107		129		139		145		149		153		159		163		173		191		205		224		232		250		277		283		293		301		305		312		323		338		346		353		353		353		353		353

		China		Cumul.2012 MCERs																								0		0		0		0		0		0		0		0		0		0		0		1		1		1		1		1		2		2		4		8		11		11		101		103		229		233		235		289		308		314		322		349		416		452		498		526		615		674		742		860		904		984		1028		1107		1137		1188		1188		1188		1188		1188

		Table 3:

		Type		No. projects																								Dec-03		Jan-04		Feb-04		Mar-04		Apr-04		May-04		Jun-04		Jul-04		Aug-04		Sep-04		Oct-04		Nov-04		Dec-04		Jan-05		Feb-05		Mar-05		Apr-05		May-05		Jun-05		Jul-05		Aug-05		Sep-05		Oct-05		Nov-05		Dec-05		Jan-06		Feb-06		Mar-06		Apr-06		May-06		Jun-06		Jul-06		Aug-06		Sep-06		Oct-06		Nov-06		Dec-06		Jan-07		Feb-07		Mar-07		Apr-07		May-07		Jun-07		Jul-07		Aug-07		Sep-07		Oct-07		Nov-07		Dec-07		Total				Q1-04		Q2-04		Q3-04		Q4-04		Q1-05		Q2-05		Q3-05		Q4-05		Q1-06		Q2-06		Q3-06		Q4-06		Q1-07		Q2-07		Q3-07		Q4-07				2004		2005		2006		2007

		Afforestation				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		0		2				0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		0				0		0		0		2

		Agriculture				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		0		0		0		2		0		0		0		0		1		6		9		9		4		20		3		6		1		4		3		7		9		20		8		1		29		9		8		0		4		0		2		1		7		1		0		0		0		0		0		0		177				0		0		3		2		0		7		22		29		8		36		38		17		6		9		0		0				5		58		99		15

		Biogas				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4		0		0		3		1		3		3		0		0		1		0		2		3		1		34		0		0		4		2		8		17		6		6		8		10		6		7		16		0		0		0		145				0		0		0		0		0		4		3		7		1		5		35		6		31		24		29		0				0		14		47		84

		Biomass energy				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		1		0		1		2		0		1		5		3		6		1		5		11		3		5		10		14		16		14		17		7		10		16		9		12		10		8		23		23		22		16		23		10		23		18		15		29		24		13		17		18		0		0		0		462				0		2		3		6		10		19		29		47		33		31		54		61		51		68		48		0				11		105		179		167

		Cement				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		4		10		1		1		1		0		0		0		0		0		1		1		4		1		1		0		0		1		0		1		0		1		0		0		0		0		0		28				0		0		0		0		0		0		0		15		2		0		2		6		1		1		1		0				0		15		10		3

		Coal bed/mine methane				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		3		1		0		2		1		0		4		6		4		9		3		3		2		2		0		0		0		43				0		0		0		0		0		0		0		0		0		0		7		3		10		16		7		0				0		0		10		33

		Energy distribution				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		2		0		0		0		0		0		3				0		0		0		0		0		0		0		0		0		0		0		0		1		0		2		0				0		0		0		3

		EE households				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		1		0		2		0		0		0		0		7				0		0		0		1		0		0		2		0		0		1		0		0		0		1		2		0				1		2		1		3

		EE industry				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		1		1		2		2		3		11		4		2		1		0		5		1		2		5		4		4		1		2		5		1		8		6		7		7		6		2		5		20		0		0		0		119				0		0		1		0		0		1		5		18		3		8		13		8		15		20		27		0				1		24		32		62

		EE own generation				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3		7		1		7		4		1		3		1		2		5		4		5		12		3		1		5		10		12		7		16		10		26		21		62		7		0		0		0		0		235				0		0		0		0		0		0		10		12		5		11		20		16		35		57		69		0				0		22		52		161

		EE service				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		1		0		0		0		4				0		0		0		0		0		0		1		1		0		0		0		0		0		1		1		0				0		2		0		2

		EE supply side				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		1		0		2		0		0		1		1		1		0		0		0		0		1		2		1		1		1		0		1		2		0		2		2		4		0		3		0		0		0		27				0		0		0		0		0		1		1		2		3		0		3		3		3		4		7		0				0		4		9		14

		Fossil fuel switch				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		1		1		3		2		3		5		4		1		1		1		1		0		1		4		5		9		4		1		4		6		1		2		1		3		2		2		6		5		0		0		0		80				0		0		1		0		0		1		6		12		3		2		18		9		9		6		13		0				1		19		32		28

		Fugitive				0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		1		0		1		0		0		0		0		0		8		0		1		0		0		0		0		1		2		1		1		1		0		0		0		0		0		0		0		20				1		0		0		0		0		1		1		2		0		8		1		0		4		2		0		0				1		4		9		6

		Geothermal				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		1		1		1		0		0		0		0		0		0		0		1		0		0		0		2		0		0		0		0		0		0		0		1		2		0		0		0		0		0		10				0		0		0		0		1		0		2		1		0		1		0		2		0		1		2		0				0		4		3		3

		HFCs				0		0		0		0		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		2		0		4		0		0		2		2		0		0		1		1		0		0		0		0		1		1		1		0		0		0		0		0		1		0		0		0		19				2		0		0		0		0		1		0		6		2		2		2		0		3		0		1		0				2		7		6		4

		Hydro				0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		4		1		5		3		0		1		0		5		2		0		0		3		4		9		4		3		4		9		6		7		15		9		7		9		10		14		10		6		20		18		16		18		19		17		30		47		54		23		47		56		29		67		0		0		0		612				1		10		4		7		3		17		16		28		25		34		44		53		94		124		152		0				22		64		156		370

		Landfill gas				0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		1		2		0		0		0		2		1		1		3		4		1		3		1		0		2		2		3		5		3		1		4		4		3		6		1		4		4		2		1		4		2		5		9		3		6		18		14		10		12		6		11		12		0		0		0		177				1		3		2		5		8		3		10		8		13		9		7		16		27		36		29		0				11		29		45		92

		N2O				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		0		0		0		0		0		1		2		1		0		0		0		0		1		5		3		3		0		6		5		8		4		1		2		0		0		0		0		44				0		0		0		0		0		1		1		0		1		3		0		9		9		17		3		0				0		2		13		29

		Others				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0				0		0		0		0

		PFCs				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		2				0		0		0		0		0		0		0		0		0		0		1		0		0		0		1		0				0		0		1		1

		Reforestation				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		0		0		0		1		0		0		1		0		1		1		0		1		0		1		0		1		0		0		0		0		9				0		0		0		0		0		0		0		0		2		0		1		1		2		2		1		0				0		0		4		5

		Solar				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		2		0		0		2		0		0		0		0		0		0		0		2		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		8				0		0		0		0		0		0		3		2		0		0		2		0		0		0		1		0				0		5		2		1

		Tidal				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1				0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0				0		1		0		0

		Transport				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		2		0		0		0		0		0		2		0		0		0		6				0		0		0		0		0		0		1		0		0		0		1		0		2		0		2		0				0		1		1		4

		Wind				0		0		0		0		0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		2		0		0		0		0		1		3		4		0		5		2		14		15		8		5		6		9		9		1		8		16		15		16		6		20		14		9		8		9		12		17		11		22		23		20		0		0		0		311				1		0		0		2		0		8		7		37		20		18		47		40		26		40		65		0				3		52		125		131

		Total																										5		1		0		0		6		3		6		3		5		6		1		9		13		7		7		8		11		24		29		24		42		55		78		76		73		33		38		50		48		50		71		61		125		110		69		89		92		77		109		143		131		152		146		183		113		169		0		0		0		2551				6		15		14		23		22		64		121		227		121		169		296		250		329		429		465		0				58		434		836		1223

		Renewables																										1		1		0		0		5		1		6		3		1		3		0		8		7		3		6		5		10		23		15		9		20		32		38		39		45		21		23		35		28		29		32		31		94		57		46		58		58		44		78		80		87		77		93		99		76		122		0		0		0		1549				33%		80%		50%		65%		64%		75%		50%		54%		65%		53%		61%		65%		61%		60%		64%		0%

		CH4 reduction & Cement & Coal mine/bed																										2		0		0		0		1		2		0		0		3		2		1		1		5		4		1		3		1		1		9		12		12		9		28		14		12		6		8		9		8		13		32		13		7		35		15		16		11		8		12		28		20		28		16		10		13		14		0		0		0		445				33%		20%		36%		30%		36%		17%		27%		24%		19%		31%		19%		17%		15%		15%		8%		0%

		Energy Efficiency																										0		0		0		0		0		0		0		0		0		1		0		0		1		0		0		0		0		0		2		1		7		12		7		18		8		4		5		2		7		7		6		11		17		9		3		8		16		14		16		26		17		36		30		70		14		26		0		0		0		401				0%		0%		7%		4%		0%		3%		17%		15%		9%		12%		13%		11%		17%		19%		24%		0%

		Fuel switch																										0		0		0		0		0		0		0		0		1		0		0		0		0		0		0		0		0		0		1		1		3		2		3		5		4		1		1		1		1		0		1		4		5		9		4		1		4		6		1		2		1		3		2		2		6		5		0		0		0		80				0%		0%		7%		0%		0%		2%		5%		5%		2%		1%		6%		4%		3%		1%		3%		0%

		HFC, PFC & N2O reduction																										2		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		2		1		0		0		2		0		4		0		0		3		4		1		0		2		1		0		1		5		3		4		1		7		5		8		4		2		2		1		0		0		0		65				33%		0%		0%		0%		0%		3%		1%		3%		2%		3%		1%		4%		4%		4%		1%		0%

		Afforestation & Reforestation																										0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1		1		0		0		0		0		0		1		0		0		1		0		1		1		0		1		0		1		0		2		1		0		0		0		11				0%		0%		0%		0%		0%		0%		0%		0%		2%		0%		0%		0%		1%		0%		1%		0%

		Total accumulated																										5		6		6		6		12		15		21		24		29		35		36		45		58		65		72		80		91		115		144		168		210		265		343		419		492		525		563		613		661		711		782		843		968		1078		1147		1236		1328		1405		1514		1657		1788		1940		2086		2269		2382		2551		2551		2551		2551

																																																																				232		with issuance.

		Table 4:

		Type		2012 kCERs		0		0		0		0		0		0		0		0		0		0		Dec-99		Dec-03		Jan-04		Feb-04		Mar-04		Apr-04		May-04		Jun-04		Jul-04		Aug-04		Sep-04		Oct-04		Nov-04		Dec-04		Jan-05		Feb-05		Mar-05		Apr-05		May-05		Jun-05		Jul-05		Aug-05		Sep-05		Oct-05		Nov-05		Dec-05		Jan-06		Feb-06		Mar-06		Apr-06		May-06		Jun-06		Jul-06		Aug-06		Sep-06		Oct-06		Nov-06		Dec-06		Jan-07		Feb-07		Mar-07		Apr-07		May-07		Jun-07		Jul-07		Aug-07		Sep-07		Oct-07		Nov-07		Dec-07		Total

		Afforestation				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1696		93		0		0		0		1789

		Agriculture				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3953		0		0		0		262		0		0		0		0		465		121		8065		5524		1486		4213		1862		1948		164		916		301		1017		1677		1690		603		23		2536		629		713		0		594		0		248		65		1521		3699		0		0		0		0		0		0		44294

		Biogas				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		576		0		0		1837		25		981		1005		0		0		280		0		668		546		27		2354		0		0		401		1527		1870		5277		5713		7831		1779		2491		1499		1081		2015		0		0		0		39782

		Biomass energy				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		552		0		99		0		233		1439		0		295		4513		430		1833		274		823		5408		1558		1590		2517		4314		5770		5090		3518		2847		2031		7681		3063		7768		2664		2099		10804		5382		6686		5623		10946		3175		9544		4129		8559		8472		7647		4767		4023		4515		0		0		0		162679

		Cement				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		9811		6502		694		232		957		0		0		0		0		0		948		104		3725		328		653		0		0		3177		0		1826		0		387		0		0		0		0		0		29345

		Coal bed/mine methane				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		3458		9890		4408		0		18005		4779		0		11229		28297		5875		16861		3896		1699		4641		1668		0		0		0		114703

		Energy distribution				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		655		0		0		0		0		0		312		0		0		0		0		0		967

		EE households				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		48		0		0		0		0		0		0		0		0		206		0		0		0		0		0		0		0		257		0		0		0		0		0		0		0		0		0		0		0		0		7		0		471		0		0		0		0		988

		EE industry				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		437		0		0		0		0		0		0		0		0		228		106		241		526		141		1076		122		1885		124		0		988		19		44		226		292		298		76		465		1617		180		2028		2826		636		1607		2253		301		446		5323		0		0		0		24512

		EE own generation				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1313		9921		439		8899		4322		829		2853		318		882		1842		3665		15852		11980		993		365		1766		7732		9690		14934		12999		4843		30449		16395		48349		2661		0		0		0		0		214292

		EE service				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		72		21		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		47		0		0		0		75		0		0		0		216

		EE supply side				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		60		0		40		0		97		0		0		83		53		18		0		0		0		0		32		2030		1716		75		61		0		303		934		0		538		1469		6579		0		4067		0		0		0		18155

		Fossil fuel switch				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		114		0		0		0		0		0		0		0		0		0		194		173		1158		4153		1596		1804		402		153		25		59		67		0		936		3596		507		31891		19899		3143		31410		13588		3829		4176		1756		11321		3368		131		2215		16637		0		0		0		158301

		Fugitive				0		0		0		0		0		0		0		0		0		0		0		151		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		6910		1800		0		0		14505		0		10521		0		0		0		0		0		3583		0		13748		0		0		0		0		145		1476		50		1800		352		0		0		0		0		0		0		0		55042

		Geothermal				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1965		0		0		0		0		1836		1162		306		0		0		0		0		0		0		0		3965		0		0		0		1124		0		0		0		0		0		0		0		443		994		0		0		0		0		0		11795

		HFCs				0		0		0		0		0		0		0		0		0		0		0		38599		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		32585		0		0		0		90344		0		137932		0		0		51252		20073		0		0		15860		28040		0		0		0		0		17367		22481		45578		0		0		0		0		0		2244		0		0		0		502355

		Hydro				0		0		0		0		0		0		0		0		0		0		0		114		0		0		0		755		400		182		843		0		317		0		1741		733		0		0		1148		1296		4281		681		2816		1259		5100		1042		2739		4833		3448		3986		1664		3298		7048		2177		1345		9677		11381		8154		5705		7689		5788		17668		18868		23339		8790		21726		30518		14911		28270		0		0		0		265729

		Landfill gas				0		0		0		0		0		0		0		0		0		0		0		6667		0		0		0		2937		1788		0		0		0		1120		701		604		5378		15803		5719		1790		699		0		2585		3464		5364		5206		6343		470		15464		4957		3361		8155		1310		4989		10011		2595		961		2326		3539		2870		4748		5360		9352		10204		9758		9711		15338		1196		10046		9679		0		0		0		212569

		N2O				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		57190		35767		0		0		0		0		0		0		0		7508		13006		2722		0		0		0		0		22082		10423		54919		6804		0		7887		7768		15206		2837		759		1208		0		0		0		0		246088

		Others				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		PFCs				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		542		0		0		0		0		0		0		0		0		0		0		0		401		0		0		0		0		0		944

		Reforestation				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		470		174		0		0		0		0		0		1708		0		0		3		0		1493		30		0		1515		0		68		0		15		0		0		0		0		5475

		Solar				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		25		0		231		0		0		57		0		0		0		0		0		0		0		798		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1111

		Tidal				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1104		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		1104

		Transport				0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		59		0		0		0		0		0		0		0		0		0		0		1726		0		0		0		0		0		0		0		234		0		0		0		0		0		1440		0		0		0		3459

		Wind				0		0		0		0		0		0		0		0		0		0		0		0		345		0		0		0		0		0		0		0		0		0		1348		0		0		0		0		659		1713		3135		0		4879		856		2353		4624		2143		2846		1750		4220		5426		91		5050		9902		9946		5123		3033		13645		4270		7000		2032		2970		4226		5680		2626		8432		10019		7350		0		0		0		137694

		Total																										45531		345		0		0		4244		2187		281		843		4300		3312		701		3988		10933		16233		7551		5177		3477		11866		105822		53806		24189		36175		137007		34047		182960		17915		16231		81455		49130		27081		34331		57831		101708		66471		71028		63165		130350		73710		100182		148292		77971		114161		84265		106324		53431		83377		0		0		0		2253387

		Renewables																										114		345		0		0		1307		400		281		843		233		1755		0		3384		5246		430		1833		3387		2778		11402		5950		4430		10492		14604		9496		13434		11556		9141		7767		13844		11788		15576		14402		13373		33579		21886		18997		25374		24431		17833		34521		31681		43955		24721		34933		46210		30034		42150		0		0		0		619895

		CH4 reduction & Cement & Coal mine/bed																										6818		0		0		0		2937		1788		0		0		3953		1120		701		604		5639		15803		5719		1790		699		465		9616		13330		10887		6693		34873		8834		28627		5354		5234		8456		2327		6666		15284		6655		25570		9374		7893		21915		10180		6099		22056		41976		17497		30272		22933		3281		14687		11347		0		0		0		455953

		Energy Efficiency																										0		0		0		0		0		0		0		0		0		437		0		0		48		0		0		0		0		0		288		106		1652		10725		698		9975		4444		2797		3030		335		1870		2118		3708		17804		12305		3321		2157		2306		9409		10526		17265		16994		5479		32641		20126		55541		3577		10906		0		0		0		262588

		Fuel switch																										0		0		0		0		0		0		0		0		114		0		0		0		0		0		0		0		0		0		194		173		1158		4153		1596		1804		402		153		25		59		67		0		936		3596		507		31891		19899		3143		31410		13588		3829		4176		1756		11321		3368		131		2215		16637		0		0		0		158301

		HFC, PFC & N2O reduction																										38599		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		89775		35767		0		0		90344		0		137932		0		0		58760		33079		2722		0		16402		28040		0		22082		10423		54919		24171		22481		53466		7768		15206		2837		1160		1208		2244		0		0		0		749387

		Afforestation & Reforestation																										0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		470		174		0		0		0		0		0		1708		0		0		3		0		1493		30		0		1515		0		68		0		1711		93		0		0		0		7264

		Accumulated Subtotals		2012 MCERs

		Renewables																										0.1		0.5		0.5		0.5		1.8		2.2		2.4		3.3		3.5		5.3		5.3		8.7		13.9		14.3		16.2		19.6		22.3		33.7		39.7		44.1		54.6		69.2		78.7		92.1		103.7		112.8		120.6		134.5		146.2		161.8		176.2		189.6		223.2		245.1		264.1		289.4		313.9		331.7		366.2		397.9		441.8		466.6		501.5		547.7		577.7		619.9		619.9		619.9		619.9

		CH4 reduction & Cement & Coal mine/bed																										6.8		6.8		6.8		6.8		9.8		11.5		11.5		11.5		15.5		16.6		17.3		17.9		23.6		39.4		45.1		46.9		47.6		48.0		57.7		71.0		81.9		88.6		123.4		132.3		160.9		166.2		171.5		179.9		182.3		188.9		204.2		210.9		236.4		245.8		253.7		275.6		285.8		291.9		314.0		355.9		373.4		403.7		426.6		429.9		444.6		456.0		456.0		456.0		456.0

		Energy Efficiency																										0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.4		0.4		0.4		0.5		0.5		0.5		0.5		0.5		0.5		0.8		0.9		2.5		13.3		14.0		23.9		28.4		31.2		34.2		34.5		36.4		38.5		42.2		60.0		72.3		75.7		77.8		80.1		89.5		100.1		117.3		134.3		139.8		172.4		192.6		248.1		251.7		262.6		262.6		262.6		262.6

		Fuel switch																										0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.1		0.3		0.5		1.6		5.8		7.4		9.2		9.6		9.7		9.8		9.8		9.9		9.9		10.8		14.4		14.9		46.8		66.7		69.9		101.3		114.9		118.7		122.9		124.6		136.0		139.3		139.4		141.7		158.3		158.3		158.3		158.3

		HFC & N2O reduction																										38.6		38.6		38.6		38.6		38.6		38.6		38.6		38.6		38.6		38.6		38.6		38.6		38.6		38.6		38.6		38.6		38.6		38.6		128.4		164.1		164.1		164.1		254.5		254.5		392.4		392.4		392.4		451.2		484.3		487.0		487.0		503.4		531.4		531.4		553.5		563.9		618.8		643.0		665.5		719.0		726.7		741.9		744.8		745.9		747.1		749.4		749.4		749.4		749.4

		Afforestation & Reforestation																										0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.0		0.5		0.6		0.6		0.6		0.6		0.6		0.6		2.4		2.4		2.4		2.4		2.4		3.8		3.9		3.9		5.4		5.4		5.5		5.5		7.2		7.3		7.3		7.3		7.3

		Accumulated Total																										45.5		45.9		45.9		45.9		50.1		52.3		52.6		53.4		57.7		61.0		61.7		65.7		76.7		92.9		100.5		105.6		109.1		121.0		226.8		280.6		304.8		341.0		478.0		512.0		695.0		712.9		729.1		810.6		859.7		886.8		921.1		979.0		1080.7		1147.1		1218.2		1281.3		1411.7		1485.4		1585.6		1733.9		1811.8		1926.0		2010.3		2116.6		2170.0		2253.4		2253.4		2253.4		2253.4

		Table 5:

		Type		kCERs/yr																								Dec-03		Jan-04		Feb-04		Mar-04		Apr-04		May-04		Jun-04		Jul-04		Aug-04		Sep-04		Oct-04		Nov-04		Dec-04		Jan-05		Feb-05		Mar-05		Apr-05		May-05		Jun-05		Jul-05		Aug-05		Sep-05		Oct-05		Nov-05		Dec-05		Jan-06		Feb-06		Mar-06		Apr-06		May-06		Jun-06		Jul-06		Aug-06		Sep-06		Oct-06		Nov-06		Dec-06		Jan-07		Feb-07		Mar-07		Apr-07		May-07		Jun-07		Jul-07		Aug-07		Sep-07		Oct-07		Nov-07		Dec-07

		Afforestation																																																																																																																		318		9

		Agriculture																																										410								29										56		19		1101		766		210		571		283		283		24		134		48		164		268		270		104		4		422		112		123				106				46		12		271		828

		Biogas																																																														72						214		4		112		144						45				118		100		5		419						70		292		331		1109		1033		1647		362		448		310		216		408

		Biomass energy																																		67				12				26		175				31		666		42		206		39		83		522		261		174		289		522		718		612		385		439		333		1253		527		1228		415		355		1603		916		1076		947		1881		632		1677		737		1592		1650		1435		942		798		912

		Cement																																																																						1067		800		69		33		153												150		13		463		58		105						553				286				77

		Coal bed/mine methane																																																																																								435		1487		512				3101		810				1946		5183		1233		3394		751		403		908		334

		Energy distribution																																																																																																				55												58

		EE households																																																		7																		36																45																										1				97

		EE industry																																												49																		24		12		27		55		14		131		16		319		12				175		3		7		37		43		49		13		69		272		21		350		516		115		312		438		57		86		1118

		EE own generation																																																																		194		1025		54		1219		653		118		676		52		147		281		611		2709		2107		154		70		327		1350		1810		3024		2518		906		6025		3244		10262		553

		EE service																																																																				12		3																																						9								15

		EE supply side																																																														5				4				10						12		9		2										5		353		361		9		11				32		198				95		313		1300				789

		Fossil fuel switch																																										13																				30		14		162		429		163		204		62		19		4		7		11				156		571		92		5559		3318		594		6005		2505		696		816		351		2689		641		25		466		3678

		Fugitive																										15																																				677		220						2532				1497												559				2500										15		221		9		327		58

		Geothermal																																																								281										279		177		75																652								219																83		230

		HFCs																										4793																																				3834								15900				21543						8440		3500						2802		4810										3473		4248		7985												464

		Hydro																										19								107		66		22		110				40				245		132						136		152		485		91		443		118		783		139		314		899		580		788		291		581		1364		373		222		1960		2097		1310		1338		1413		1081		3583		3672		4626		1678		4316		6745		3214		6082

		Landfill gas																										702								341		983								141		70		76		717		1752		817		256		120				340		470		799		729		872		52		2639		844		536		1330		210		881		1637		469		194		427		664		586		984		1004		1753		1992		1783		1834		3017		231		1999		1937

		N2O																																																														9151		5961																1268		2116		473										4047		1876		10920		1320				1839		1492		1240		612		150		247

		Others

		PFCs																																																																																								86																								80

		Reforestation																																																																												49		26												347						0				182		6				221				11				3

		Solar																																																																4				39						7																129																										4

		Tidal																																																																				315

		Transport																																																																		7																						247																42												290

		Wind																												37																				207										94		193		515				703		117		293		554		268		548		396		655		818		15		873		1890		1908		813		526		1872		810		1386		355		603		815		1152		521		1970		2077		1525

		Total																										5529		37		0		0		515		1048		35		110		449		404		70		559		1552		1794		1022		711		450		1255		15019		8400		3347		4663		22414		4282		28465		2985		3068		13392		8248		4675		5654		9930		17757		11317		12178		10972		24854		13921		19001		27740		15121		21054		16660		22840		10981		17565		0		0		0

																																																																																																																		17.1286673293		Million CERs added each month in the next

																																																																																																																		39		months until Post Kyoto=						1113		Million 2012CERs expected from future projects

																																																																																																																												being added from now until end of 2012.

		Table 6:

		CERs issued		kCERs																								1-Oct-05		1-Nov-05		1-Jan-06		1-Mar-06		1-May-06		20-Jun-06		9-Aug-06		14-Sep-06		20-Oct-06		29-Nov-06		20-Dec-06		11-Jan-07		1-Feb-07		14-Mar-07		1-Apr-07		1-May-07		31-May-07		11-Jun-07		17-Jul-07		27-Aug-07		1-Oct-07

		Afforestation

		Agriculture																																		293		995		995		995		995		995		995		1084		1114		1140		1331		1929		1929		1934		1934		1934		1974

		Biogas																																		85		85		85		85		85		85		85		85		85		85		85		85		228		228		240		240		274

		Biomass energy																												48		48		48		48		287		618		1406		2534		2748		2771		4482		4601		5493		5511		5511		5941		5980		6592		6850		7053

		Cement																																																226		226		266		469		469		469		469		594		594		703

		Coal bed/mine methane

		Energy distribution

		EE households

		EE industry																																		61		61		62		62		62		62		62		100		168		214		221		221		221		311		369		369		387

		EE own generation																																						67		178		178		215		215		363		438		438		438		693		693		693		6200		6247		6278

		EE service																																																								2		2		2		2		2		2

		EE supply side																																																								16		30		30		30		30		30

		Fossil fuel switch																																																				21		229		229		240		240		640		705		923

		Fugitive																																										278		278		278		278		278		278		278		278		278		278		278		278		278

		Geothermal																																												27		27		27		27		102		102		102		102		102		102		102		102

		HFCs																																3513		4092		7692		8480		10938		11714		14128		15402		16443		16443		19624		21498		23887		25906		28919		31089		39775		41570

		Hydro																												10		10		10		10		203		462		623		722		1054		1234		1547		1547		1641		1951		1952		2237		2237		2304		2547		2701

		Landfill gas																														46		46		46		46		73		73		73		73		189		605		605		605		689		1839		2039		2111		2111		2248		2296

		N2O																																												1254		2005		2005		2005		4853		6122		6122		9190		9190		9190		12246		16051

		Others

		PFCs

		Reforestation

		Solar

		Tidal

		Transport																																																																		59

		Wind																																								86		127		557		767		897		968		1318		1370		1416		1444		1444		1486		1878		2186

		Total		kCERs																								0		58		104		3617		4635		9370		10842		14445		16767		21476		24029		28141		28504		36077		40294		44751		50949		54169		63161		76045		82867

		Renewables		Subtotals																								0		58		58		58		142		575		1165		2200		3467		4472		4883		7037		7228		8638		9020		9066		9952		9991		10725		11617		12316

		CH4 reduction & Cement & Coal mine/bed																										0		0		46		46		339		1041		1068		1068		1346		1346		1462		2192		2222		2290		2767		4515		4714		4792		4917		5054		5251

		Energy Efficiency																										0		0		0		0		61		61		129		240		240		277		277		463		606		652		659		933		946		1036		6601		6648		6757

		Fuel switch																										0		0		0		0		0		0		0		0		0		0		0		0		0		21		229		229		240		240		640		705		923

		HFC & N2O reduction																										0		0		0		3513		4092		7692		8480		10938		11714		15382		17407		18448		18448		24476		27620		30008		35097		38109		40279		52021		57621

		Afforestation & Reforestation																										0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0		0

		Afforestation & Reforestation		MCERs																								0.0		0.1		0.1		3.6		4.6		9.4		10.8		14.4		16.8		21.5		24.0		28.1		28.5		36.1		40.3		44.8		50.9		54.2		63.2		76.0		82.9

		Fuel switch		Stacked																								0.0		0.1		0.1		3.6		4.6		9.4		10.8		14.4		16.8		21.5		24.0		28.1		28.5		36.1		40.3		44.8		50.9		54.2		63.2		76.0		82.9

		Energy Efficiency		for curve																								0.0		0.1		0.1		3.6		4.6		9.4		10.8		14.4		16.8		21.5		24.0		28.1		28.5		36.1		40.1		44.5		50.7		53.9		62.5		75.3		81.9

		CH4 reduction & Cement & Coal mine/bed																										0.0		0.1		0.1		3.6		4.6		9.3		10.7		14.2		16.5		21.2		23.8		27.7		27.9		35.4		39.4		43.6		49.8		52.9		55.9		68.7		75.2

		Renewables																										0.0		0.1		0.1		3.6		4.2		8.3		9.6		13.1		15.2		19.9		22.3		25.5		25.7		33.1		36.6		39.1		45.0		48.1		51.0		63.6		69.9

		HFC & N2O reduction																										0.0		0.0		0.0		3.5		4.1		7.7		8.5		10.9		11.7		15.4		17.4		18.4		18.4		24.5		27.6		30.0		35.1		38.1		40.3		52.0		57.6





				Graph 1:																												Graph 1a:

		Graph 1:																														This graph shows almost the same as graph 1.

				The graph shows the total number of CDM projects each month, and how many of these that have been submitted for registration.																												For each quarter is shows the bars for the number of project starting

				The line on the graph shows the cumulative value in these monthly timelags.																												their comment period and the fraction submitted for registration.

																																The line shows this fraction as a percentage.

																																Note: This graph was developed together with Kenichiro Yamaguchi

				Graph 2:

		Graph 2:

				the validation and the request for registration is again shown on this graph. However, here the average monthly number of days used

				for the calculation of the cumulative graph are shown.

		Graph 3:

		The time span (in months) between the start of the comment period under the validation and the date of the Letter Of Approval (LoA)

		from the host country has been calculated for all projects requesting registration and registered projects.

		When the LoA comes before the validation the value on the graph is negative.

																						Percentage of projects with delay < 0:								23%

																						Average delay for those with delay > 0:								4.8		Months
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Number of projects with CERs issued

Registration Requested but no issuance

Not Yet Submitted/withdrawn/rejected

Number of Projects each month

Number of CDM projects starting the public comments period each month, the number of them that have requested registration, and the number of them that have CERs issued.
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Number of months

Number of CDM projects

Time span between start of comment period and host country LoA. Distribution of number of CDM projects in each month in this interval.
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Registration Requested  (-withdrawn & rejected)

Not Yet Submitted/withdrawn/rejected

% requesting registration

Number of Projects each quarter

The percentage submitted for registration

Number of CDM projects starting the public comments period each quarter, the number of them that have requested registration,  and the fraction in % as a curve
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