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To: Mr. Kenneth King Date: 21January 2002
Assistant Chief Executive Officer
GEF Secretariat

Mr. Lars Vidaeus, Chief
Global Environment Division.
World Bank

Mr. Ahmed Djoghlaf
GEF Executive Coordinator
UNEP, Nairobi,)Kenya

From: [5
xecutive Cogrdinator

Subject: CC Enabling Activity Funding for Cambodia: Climate Change Enabling
Activity (Additional financing for Capacity Building in Priority Areas)

Please find attached for your review and comments a request for
Enabling Activity funding entitled: Climate Change Enabling Activity (Additional
financing for Capacity Building in Priority Areas.

The Implementing Agency and the GEF Focal Point of Cambodia have
satisfied themselves that the proposal for additional funding complies with the
Operational Criteria for the expedited financing for the Climate Change Enabling
Activities. :

We would appreciate receiving your comments no later than 31 January
2002. '

Thank you.

cc: Regional GEF Coordinator GEF-UNDP

Avani Vaish avaish@worldbank.org

Song Li si@worldbank.org
GEFSEC Registry gcoordination@worldbank.org

World Bank Registry wbgefoperations@worldbank.org

UNEP Registry gefprojects@unep.org
Madhav Gadgil (STAP) madhav@ces.iisc.ernet.in

Claire Parker cparker@unfccc.int

Martha Perdomo mpredomo@unfccc.int

Yasemine Biro ybira@worldbank.org
UNFCCC Registry gefenabling.activities@unfccc.int

Street Address: 304 East 45% Street, 10* Floor
Mail Address: 1 U. N. Plaza, Room FF 1094, New York, N. Y. 10017
Telephone: (212)906-5044
Fax: (212) 906-6998
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COUNCIL OF MINISTERS ,
Ministry of Environment Phnom Penh.,...egﬁ.:...Qg..-....:9.(#\,‘.[?.1— ...........

From: H.E. Khieu Muth, GEF Operational Focal Point
Director General, Ministry of Environment
#48, Samdech Preah Sihanouk Blvd, Phnom Penh, Cambodia
Phone/Fax: (855-23)213-908

To:  Ms. Dominique Ait Ouyahia-McAdams
Resident Representative
UNDP/Cambodia
#53, Pasteur Street
Phnom Penh, Cambodia

Dear Ms. Ouyahia-McAdams,

Re: Cambodia: Climate Change Enabling Activity (additional financing for capacity
building in priority areas)

In my capacity of GEF Operational Focal Point of Cambodia, I would like to endorse my
country’s agreement to the proposal ¢ited above to be presented through the United Nations
Development Programme (UNDP) to the Global Environment Facility for funding. - This proposal
for expedited financing is very important for further strengthening capacity of Cambodia in the
fields related to climate change. 4

Yours sincerely,

=
H.E. Khieu Muth
GEF Operational Focal Point for Cambodia

Director General
Ministry of Environment, Cambodia

cc: Ms. Cynthia Page
Fax: 212-906-6998

No. 48, Samdech Preah Sihanouk , Tonle Bassac , Chamkarmon . Phnom Penh , CAMBODIA Fax & Phone: {855) 23 427844
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GLOBAL ENVIRONMENT FACILITY

Proposal for Review 

Expedited Financing for (Interim) Measures for

Capacity Building in Priority Areas Part II

	Country:
	Cambodia

	
	

	Project Title:


	Cambodia: Climate Change Enabling Activity (additional financing for capacity building in priority areas)

	
	

	GEF Focal Area:
	Climate Change

	Country Eligibility:
	[x] Eligible under a financial mechanism of the UNFCCC

	
	[x] Eligible under paragraph nine (b) of the Instrument

	
	

	Date of Ratification:
	18/12/95

	
	

	GEF Financing (Phase 1):
	US $325,480

	GEF Additional Financing (Phase 2):
	US $100,000

	 Total Costs:
	US $425,480

	
	

	GEF Implementing Agency:
	UNDP

	
	

	Executing Agency:
	Ministry of Environment

	
	

	Local Counterpart Agency:
	Ministry of Environment

	
	

	Estimated Date of Initial National Communication Submission:
	Early 2002

	
	

	Estimated Starting Date:
	February 2002

	
	

	Project Duration:
	1 year


1. Current Project Status:
The Royal Government of Cambodia (RGC) ratified the United Nations Framework Convention on Climate Change (UNFCCC) on 18 December 1997. Cambodia started its first ever nationally executed, GEF-funded, Climate Change Enabling Activity Project (CCEAP) in early 1999 and is currently in the final stages of preparing its first national communication to the Conference of the Parties (CoP). The country expects to submit its first national communication to the UNFCCC Secretariat in 2002. Under GEF Phase I financing, activities were aimed at the development of the following: (a) an inventory of greenhouse gases following the guidelines adopted by the CoP; (b) an assessment of potential impacts of climate change in Cambodia; (c) an analysis of potential measures to abate the increase in greenhouse gas emission in Cambodia and to adapt to climate change; (d) preparation of a national action plan to address climate change and its adverse impacts; and (e) preparation of the first national communication of Cambodia to the CoP. 

The following is a brief overview of the major activities that have been carried out so far in the first phase of the CCEAP.

Capacity Building on Quantitative Studies Leading to the Preparation of the First National Communication

· GHG Inventory Preparation. The GHG inventory was completed in late 2000. One of the important findings of the study made was that 79% of total GHG emissions of Cambodia came from Land Use Change and Forestry (LUCF). Any change in emission factors and activity data
 may change the status of Cambodia significantly. Due to the complete absence of local emission factors, most of the emission factors used in the study were IPCC default values. Under Phase 1, the use of activity data assumptions has been prompted by the existing weak climate change-related database in the country. There is a need to improve the activity data and local emission factors for all sectors concerned in the preparation of the second national communication.

· Vulnerability and Adaptation (V&A) Assessment. The assessment covers the following sectors: LUCF, agriculture, health and coastal zone. There are some important sectors that were not covered by the studies conducted in Phase 1, such as water resources and other natural ecosystems (mangrove areas, the Tonle Sap ecosystem, etc.). The level of analysis made was not very profound due to lack of required data and the limited capacity of the study team to use more comprehensive approaches.

· GHG Mitigation Analysis. The sectors that were covered in this analysis are land use change and forestry, agriculture, energy and transport. Due to lack of data, the focus on the agriculture sector was only on rice. The areas covered in the forestry sector were only on reforestation and forest protection. In the energy sector, the areas covered were only on mass transportation, compact fluorescent lamps (CFL), combined cycle gas turbines (CCGT), improved cook stove (ICS), and hydropower.

Workshop and Seminars for National Awareness Building and Technical Capacity Strengthening on Climate Change Issues

· Training workshops on GHG Inventory, Mitigation, and V&A Assessment were conducted with support from CC:TRAIN/UNITAR in 1999-2000. Regional experts were hired to train members of the National Technical Committee (NTC). The regional experts have recommended that the NTC member should undergo in-depth training on the subjects of V&A and mitigation analysis.

· In addition to the training workshops, a Project Initiation workshop and a workshop on National Communication, were also conducted to raise awareness among participants from governmental institutions, local and international organizations, the academe, and the media about the CCEAP, the national communication process and climate change issues. It was found out from these series of workshops that the current national awareness on the issues of climate change is still very low and therefore there is a need to further enhance and promote public awareness activities.

· Members of the NTC have participated in more than 30 workshops/conferences on climate change and climate change-related themes, both within and outside Cambodia via different channels: the Cambodian Ministry of Environment, National Communication Support Programme, Asia Pacific Network (APN), ADB, FAO, etc.

· On-the-job training approach has been used throughout project implementation to strengthen technical capacity of NTC members. This is done with back stopping support from national and regional experts to assist the NTC in preparing the GHG inventory and conducting mitigation analysis and V&A assessment.

Remaining Activities for Completion before December 2001

Finalization of Reports: To date (November 2001), four final draft technical reports have been prepared.  These are: (i) Cambodia's 1994 Greenhouse Gas Inventory; (ii) Greenhouse Gas Mitigation Analysis: Energy and Transport; (iii) Greenhouse Gas Mitigation Analysis: Agriculture and Land Use Change and Forestry; and, (iv) Assessment of Vulnerability and Adaptation to Climate Change in Cambodia. The final draft National Action Plan to Address Climate Change and its Adverse Impacts and the First National Communication of Cambodia to the Conference of Parties have been prepared and are currently being translated into Khmer language before submitting to the Government for approval.

Based on the findings and recommendations from the Phase 1 activities, the UNDP and the GEF National Focal Point of Cambodia agreed that there is a justifiable need for additional funds to address the required improvements in capacity building in priority areas of climate change in the country. Both view that the proposal for additional funding complies with the Operational Criteria for the expedited financing of climate change enabling activities. 

By undertaking the GEF/UNDP Climate Change Enabling Activity Part 2, Cambodia is aware that it must wait both for the future decisions of the Conference of the Parties regarding the preparation of the Second National Communication and for the GEF guidelines to operationalize those decisions. 

2.
ACTIVITIES TO BE INVOLVED IN PHASE II PROJECT:

The National Communication Support Programme (NCSP) is currently developing regional/global proposals in several areas of work that might have implications to the national activities described in this project. Implementation of the project will be carried out in close co-ordination with the NCSP to ensure that areas of synergy are identified and put to good use where possible, and to avoid duplication for cost effectiveness. The country will be informed of the proposed NCSP activities as soon as they are underway.

The proposed Phase 2 activities will enable Cambodia to further strengthen its capacity to participate in, and contribute to, the implementation of the UNFCCC and to deal with climate change and its adverse impacts through the promotion of the integration of climate change concerns into the national development planning process. These will assist Cambodia in narrowing the expertise gaps that currently exist between the country and most of its neighbors in the region in the field of climate change.     

A. Technology Transfer:

Consensus reached at COP-6 on the framework for meaningful and effective actions to enhance the implementation of Article 4.5 of the Convention described that activities under the framework are related to: (i) the country driven assessment and determination of the technology needs of non-Annex 1 and Parties with economic in transition (EIT) to mitigate emissions and adapt to climate change, (ii) means to facilitate the flow of technology information between stakeholders, (iii) capacity building to enable non-Annex 1 Parties and EIT Parties to assess, adapt, manage and develop environmentally sound technology, (iv) the development of mechanisms for technology transfer, including the coordination and cooperation of stakeholders to accelerate technology transfer and the development of projects and programmes, and (v) the creation of an enabling environment conducive to private and public sector technology transfer, including in relation to policy and the removal barriers, 

Considering the above framework, the activities being proposed under this category are as follows:

(i) Identification/Submission Technology Needs

Phase 1 of the CCEAP identified LUCF and the energy sector play a dominant role in both GHG emission reduction and carbon sink enhancement. Due to lack of data, mitigation technologies that were evaluated included only methane emission reduction from rice paddies, forest sink enhancement and increasing energy efficiency and development of renewable energy. There are actually many potential options. Therefore, the proposed Phase 2 activities are designed to come up with the following outputs: 

A1. Assessment of technology needs for forestry, agriculture, energy, industry, transportation, and waste management sectors to abate GHG emissions, which will not harm the sustainability of the Cambodia’s economic development.

Activity A1.1. Prepare a comprehensive report on applicable GHG mitigation technologies available in the country and other countries. A consultant will be hired to perform this task. The national team will be actively involved in the process of collecting information through different means such as the Internet, publications, project reports etc. 

Output A1.1. Technical Report on GHG mitigation technologies

Activity A1.2. Organize and conduct a national workshop to discuss the results of Activity A1.1., particularly the advantages and disadvantages of available and possible technologies for abating GHG emissions. A variety of stakeholders (e.g., government, industry, NGOs) will be invited to participate in such workshops. Covering wide range of participants will ensure better flow of technology information between stakeholders.

Output A1.2. Workshop report summarizing the findings and recommendations

(ii) Capacity building to assess technology needs, modalities to acquire and absorb them, design, evaluate and host climate change projects

Adequate human capacity is essential in every stage of the technology transfer process. The transfer of many environmentally sound technologies demands a wide range of technical, business, management and policymaking skills. Unlike other neighboring countries in the region, Cambodia started developing and implementing climate change projects just recently. There is a very limited number of people who are aware of and understand climate change issues and technology needs. From the 1st Climate Change Enabling Activity project, it was revealed that there were many gaps that need to be filled. The technical skills of the NTC team in evaluating technology mitigation options as well as vulnerability and adaptation to climate change need to be strengthened.

In this light, the activities that are proposed would be directed to increasing and strengthening the capability of the NTC in evaluating and assessing mitigation technologies and modalities to acquire and absorb them, as well as assessing and defining responses to climate change. These activities are expected to come up with the following outputs: 

A2.   Improved capability of the NTC in conducting analysis related to climate change, in particular assessment and evaluation of GHG mitigation technologies and adaptation technologies to climate change and better awareness of community to the climate change issues.

Activity A2.1. Conduct in-depth training on Evaluation of GHG Mitigation Technologies as well as V&A Assessment involving international or regional experts, focussed on sectors or sub-sectors, which were not covered or fully covered during Phase 1 of the CCEAP. This activity will be conducted at the early stage of the second phase of the CCEAP. 

Output A2.1. Improved technical capacity of the NTC. It is expected that after the completion of the CCEAP, the NTC will have sufficient capacity to conduct similar training activities for other stakeholders in the country and this will lead to the development of country driven assessment and determination of the technology needs.

Activity A2.2. Conduct a study to evaluate technical, socio-economic and environmental aspects of mitigation options that have been identified in A1 activities, with support from regional and international experts. The results of the 1st CCEAP will be used as basis for the study. Surveys and interviews of relevant stakeholders will also be conducted.

Output A2.2. Matrix showing the technical, socio-economic and environmental aspect of the technologies (country-specific matrix) - It is expected that information from this matrix can assist the country in developing strategies to remove barriers to the implementation of the mitigation technologies.

B. Capacity building for participation in systematic observation networks

The Conference of the Parties (Decision 14/CP.4) urged Parties to actively support meteorological, atmospheric, oceanographic, and terrestrial observing systems as well as capacity building in developing countries in order to enable them to collect, exchange and utilize data to meet local, regional and international needs. In Phase 1 of the CCEAP, it was revealed that meteorological observation system in Cambodia is very poor. For example, before the civil war (before 1970), the number of rainfall monitoring stations in Cambodia was 61. At present, the number of operating stations in the entire country has decreased dramatically to 12. Similarly, ambient air temperature is also recorded in only few locations. Before 1979, there were12 stations monitoring ambient air temperature and now there are just 6 stations. There is only one station that records other climate parameters (e.g., evaporation, radiation, wind, etc). On the other hand, public awareness (private, government and community) regarding the importance of climate monitoring system and to the threat of climate change in very weak. Therefore, in Phase 2 of the CCEAP, the proposed activities are directed to come up with the following outputs: 

B1. Improved awareness on the importance of a systematic Climate Observation Network

Activity B1.1. Establish a National Climate Change Committee (NCCC). A National Climate Change Committee will be established comprising of representatives from national ministries and relevant organizations that deal with, or are impacted by, climate change. This Committee will assist in creating links between institutions/agencies relevant to national climate change issues. Regular meetings will be organized to address and facilitate the discussion of climate change issues relevant to the national development program. It is expected that the development of meteorological, atmospheric, oceanographic, and terrestrial observing systems will be included as one of priorities in the national development program.

Output B1.1. Established National Climate Change Committee.

Activity B1.2. Development of national climate change database. This activity will facilitate the compilation and sharing of information related to climate change in Cambodia. The local, regional and international communities would be able to easily access data and information gathered from this activity through the Cambodia Climate Change Website, which is currently under development, and through direct contact with the Project Office. Data and information will continuously be updated and expanded and incorporated in the Website. Data and information that will be included in the website are:

1. Summary of results of climate change projects in Cambodia. The information will be updated regularly as each project progresses. 

2. Summary of national GHG emission inventory. The information will be updated as activity data and emission factors are improved.

3. Information on mitigation technologies. Results of CCEAP Phase 1 activities, as well as outputs of the A1 activities (described above) will be among the information that would be included. The information will be updated and expanded depending on progress made in the implementation of the relevant activities. Related information from neighboring countries will also be included as supplement.

4. General information on Cambodian climate and its sensitivity to climate change. Short articles regarding the need and the importance of having a better climate observation network will be included and updated. The information regarding the evolution of climate observation network in the country will also be included in the Web (map of climate station as well as climate records).

5. General information on the vulnerability of various sectors in Cambodia to climate variability and climate change. Results of Phase 1 CCEAP activities will be the main source for these information, which will be regularly updated and expanded depending on the progress made in the Phase 2 activities and other climate change initiatives in the country. Related information from neighboring countries will also be included as supplement.

6. General information about funding for climate change research available at international, regional and national levels (e.g. APN, START-TWAS etc).

7. A calendar of upcoming international and domestic meetings/seminars/conferences and training courses on climate change. The information will be updated regularly.

8. Hot links to e-mail addresses of designated Cambodia personnel responsible for climate change activities. The information will be updated regularly.

This activity is in line with Article 5 of the UNFCCC, as the information in the website will enhance the concern and the awareness of policy makers on the need of having better climate observation network, assist stakeholders in defining and assessing research needs in the area of climate change and facilitate exchange of information and data beyond national jurisdiction.

Output B1.2. Cambodia Climate Change Website.

C. 
Studies leading to the preparation of national programs to address climate change improvement of emission factors.

From the 1994 National GHG Inventory study, it was found out that the LUCF sector contributes to approximately 97% of the total national CO2 emissions, followed by the energy sector (3%). The contribution of the industry sector to the total CO2 emissions was insignificant. The CO2 uptake capacity of LUCF was 43% higher than emissions of CO2. Thus, overall this sector could offset all other GHG emissions from the other sectors.  However, with a slight change in emission factors and activity data, the status of Cambodia in terms of GHG emission production would considerably change. This means that the reliability and accuracy of data in the LUCF sector are crucial for future GHG inventories. In the 1994 study, most of the emission factors that were used were IPCC default values. On the other hand, some of activity data were derived from other available data using several assumptions. There is a need to improve the activity data and emission factors for all sectors in particular LUCF in the preparation of the second national communication. 

C1. Activity Data and Emission Factors

Activity C1.1. Develop a database of emission factors. Cambodia as a tropical country, to some extent, has forest types which are similar to those of its neighboring countries such as the Philippines, Indonesia, Thailand, Malaysia, Vietnam, etc. In view of the non-availability of in-country GHG emission factors from LUCF-related activities and for purposes of establishing a relatively more realistic (as compared to those using IPCC default values) GHG emission inventory for Cambodia, the applicable emission factors from these countries will be used. The important GHG emission parameters related to LUCF include mean annual increment of trees, above ground biomass of natural forests, biomass expansion factors, biomass density, fraction of biomass burnt on site and off-site, etc. This activity will involve the collection of the relevant GHG emission factors from these countries and evaluating which of these are applicable to Cambodia considering, among others, the country’s geographical, topographical, climatological, development and economic situation. A report documenting the result of such evaluation and highlighting the applicable GHG-emission factors that will be utilized in the country will be prepared.

The development of the database of GHG emission factors and climate related activity data will be performed through literature search (publications, project reports), world wide web (internet) search and conduct of survey/field measurements. The latter will be focussed on developing local specific data for aboveground biomass and mean annual increments of some selected forests (plantation forest and natural forest) through field measurement (non-destructive sampling). Other information such as fraction of biomass burnt off-site and on-site will be collected through a survey.
Output C1.1. Compiled data on GHG emission factors from neighboring countries and report on the applicable GHG emission factors for Cambodia  

Activity C1.2. Improve activity data. In the area of LUCF, the most important activity data are land use, land use change and forest cover area since the GHGs emissions or removals estimates are very sensitive to the variations of these data. Better estimates of land use/cover areas are very crucial. Ground surveys for evaluating land use/cover change for wide areas is generally not cost effective. In view of this, an alternative methodology whereby ground data from a small area (test area) will be extrapolated to gauge variations in land use and forest cover in a wider area will be employed. Available satellite data from previous LUCF projects in the country will be used in the extrapolation. This activity will be conducted at a province or a site (i.e., the test area) that has complete database (satellite and ground data) on land use/cover change. Existing data on fuel wood production and consumption will be used in estimating future use of wood for energy.

Output C1.2. Improved activity data for the selected sites 

Activity C1.3. Conduct sensitivity analysis of the GHG inventory on the selected site based on outputs of Activities C1.1 and C1.2. Regional or international expert(s) will be hired whenever necessary to carry out the analyses. The analysis will focus on LUCF as this sector is the biggest CO2 emission source (97%) and carbon sink. The parameters to be evaluated include activity data (i.e. land use/cover and forest area, and conversion of forest and grassland area) and emission factors (i.e. the mean annual increments, biomass expansion factors, wood density, fraction of biomass burnt off and on-site). Uncertainties in emissions and removals will be estimated or calculated using Monte Carlo simulation technique described in "IPCC Good Practice Guidance and Uncertainty Management in National Greenhouse Gas Inventories". GHG emissions and removal estimates calculated using emission factors in the 1st National Communication (1st CCEA Project) will be compared with the estimates calculated using the updated emission factors.
Output C1.3. Report on the assessment of the sensitivity of the carbon emission and carbon removal estimates (module 5A and 5B of the IPCC guideline) on the change of emission factors and activity data.

3.
PROJECT MANAGEMENT/INSTITUTIONAL ARRANGEMENT

It is proposed that the Phase 2 activities of the CCEAP start in early 2002.  The management arrangements for Phase 2 will be the same as that in Phase 1. Phase 2 of the CCEAP will be executed and implemented using the following key institutional players:

(a) The Cambodian Ministry of Environment

As in Phase 1, Cambodia’s Ministry of Environment will act as the executing agency for Phase 2 due to its task of formulating environmental policies as well as meeting the Government of Cambodia’s commitment under the UNFCCC. The government will provide logistical and administration support including office space and facilities, coordination service and communication utilities as in kind contribution. In addition, the Ministry of Environment will provide guidance, steer and monitor the implementation of the project.

(b) Project Management Unit

The current Project Management Unit (PMU), consisting of the National Project Coordinator, the administrative assistant and the driver/project clerk, will still be responsible for the second phase of the CCEAP. The personnel of the PMU will be basically the same personnel involved in Phase 1 . 

(c) National Technical Committee (NTC)

The current personnel complement of the National Technical Committee (NTC), which consists of technical staff from among relevant government agencies, will be expanded with the addition of people from selected institutions who will be involved in the implementation of 3 project components: GHG Inventory, Abatement Analysis and Vulnerability and Adaptation. The NTC will continue its current duties in carrying out the Phase 2 activities and will be the focus of all training and capacity building activities associated with the CCEAP.   

(d) Project Steering Committee

The same Project Steering Committee (PSC) that oversaw the implementation of Phase 1 activities will supervise the performance of the activities during the second phase, and it will ensure inter-agency coordination. Some members of the PSC will become members of the National Committee on Climate Change that will be established during Phase 2. Other members of the NCCC will be culled from educational institutions, private sectors and NGOs. As in the first phase, the Ministry of Environment will chair the PSC. 

(e) National and Regional/International Experts

The services of a number of national and regional/international technical experts will be engaged either to undertake the proposed studies or to review/evaluate the study results. Focus will be made on using local experts in the fields of agriculture, forestry, energy and coastal zone management, with backstopping support from regional/international climate change experts. The project will maintain/expand networks established under Phase 1 with key international climate change/climate change-related institutions/projects; such as CC:TRAIN/UNITAR; the Stockholm Environment Institute (SEI); Bogor Agricultural University (Indonesia); Asian Institute of Technology (AIT, Thailand); the ADB's Promotion of Renewable Energy, Energy Efficiency and GHG Abatement (PREGA) Project; and the WB's Cambodia Renewable Energy Promotion Project. These institutions/projects will serve as cost effective means to facilitate consultations and selection of methodologies for, and implementation of, specific activities of the project.  

4.
MONITORING AND EVALUATION

After a detailed work plan has been prepared, an external review on it will be undertaken. The purpose of the review is to identify potential gaps, overlaps and other risks to successful implementation, as well as to identify potential partners and sources of information that can be used. 

The executing agency, together with the project steering committee and UNDP Country Office, will be responsible for the monitoring and evaluation of the project on a continuous basis. In order to do this, the National Project Coordinator will prepare regular reports on the progress of the project.

Prior to the release of GEF additional financing by the UNDP for the Phase 2 activities, standard UNDP monitoring and evaluation practices will be followed in evaluating the outputs of Phase 1I. In particular, copies of the latest (i.e., within six months) Annual Programme/Project Report (APR) and Tripartite Review (TPR) Report will be submitted to the UNDP. At the end of Phase 2, a Terminal Report on Phase 2 and a final project report summarizing the project’s results will be submitted to the UNDP Headquarters.

TABLE C2

ACTIVITY MATRIX FOR PHASE II OF CLIMATE CHANGE ENABLING ACTIVITIES:
Priority activities for additional (interim) funding

Note: ( denotes activities covered by the proposed project

	Activity
	Planning and Execution
	Capacity Maintenance/ Enhancement

	
	
	Data Gathering and Research
	Institutional Strengthening
	Training, Education and Public Awareness

	2. A (i) Identification and submission of technology needs
	X
	X
	X
	X

	2. A. (ii) Capacity building to assess technology needs, modalities to acquire and absorb them, design, evaluate and host projects


	X
	X
	X
	X

	2. B. Capacity building for participation in systematic observation networks


	X
	X
	X
	X

	2. C. Preparation of programs to address climate change


	X
	X
	X
	X


TABLE D2

PROJECT BUDGET ACCORDING TO GEF ACTIVITY NORMS IN US DOLLARS

Cost estimates for (interim) priority activities

	Activity
	Planning and Execution
	Capacity Maintenance/ Enhancement
	Technical and Administrative Support
	Cost Estimates

	
	
	Data Gathering and Research
	Institutional Strengthening
	Training, Education and Public Awareness
	
	

	2.A (i) Identification and submission of technology needs
	5,000
	3,000
	2,000
	1,000
	11,000

	2. A (ii) Capacity building to assess technology needs, modalities to acquire and absorb them, design, evaluate and host projects


	15,000
	5,000
	10,000
	1,000
	31,000

	2. B. Capacity building for participation in systematic observation networks


	5,000
	3,000
	1,000
	1,000
	10,000

	2. C. Preparation of programs to address climate change


	25,000
	2,000


	5,000
	1,000


	33,000

	3. Project management


	6,000
	
	4,000
	
	10, 000

	4. Monitoring & Evaluation
	
	
	2,000
	3,000
	5, 000



	Total
	56,000
	13,000
	24,000
	7,000
	$100, 000


Annex 1

Executive Summary from Cambodia's Initial National Communication

Introduction

Cambodia ratified the United Nations Framework Convention on Climate Change (UNFCCC) on 18 December 1995. The Convention entered into force for Cambodia on 17 March 1996, thus making  the country eligible under the financial mechanism of the UNFCCC. In August 1998, the Government of Cambodia and the United Nations Development Program (UNDP)/Global Environment Facility (GEF) signed the document of the project Enabling Cambodia to Prepare its First National Communication in response to the UNFCCC (Cambodia’s Climate Change Enabling Activity Project: CCEAP). This 3-year project started in January 1999 with the objective of preparing the first national communication in response to the UNFCCC. This is seen as the first step taken by the government in the actual implementation of the UNFCCC in Cambodia. 

This initial national communication describes how Cambodia, as a Non-Annex 1 Party to the Convention, is meeting its commitments under the UNFCCC. This communication  provides information on the national circumstances, and national GHG inventory for 1994. It also describes Cambodia's capability to respond to the impacts of climate change and measures that have been or need to be taken to mitigate climate change in the country.

Cambodia's National Circumstances

Geography. Cambodia is located in Southeast Asia between latitudes 100 and 150 N and longitudes 1020 and 1080 E, and has a mainland area of 181,035 km2 extending approximately 580 km from east to west and 450 km from north to south. The country is comprised of the central alluvial plains of the Mekong River and Tonle Sap Basin and mountains and highland areas, which surround the central plains. The Cardamom mountain range separates the coastal areas from the central plains in the southwest. Cambodia’s coastal zone, which is located in the southwest of the country, has a  total length of approximately 435 km. 

Climate. Cambodia's climate is governed by monsoon and characterized by two major seasons: rainy season from mid May to early October, and dry season from early November to mid May. Between these two seasons, the weather is transitional. The annual average temperature is 28oC, with a maximum average of 38oC in April, and a minimum average of 17oC in January. The country frequently experiences floods and droughts, that cause considerable economic losses and social and environmental impacts. Cambodia rarely suffers from extreme weather events such as typhoons or even severe storms because it is protected by the surrounding mountain ranges.  

Population. In 1990 and in 1994, the population of Cambodia was 8.60 and 9.87 million, respectively. According to the 1998 census, the population in that year was 11,437,656 with an annual growth rate of 2.49% and the urban population contributed 15.7% of the total population of Cambodia. Poverty is a serious social problem in Cambodia. Approximately 40%, 39% and 36% of the population, respectively in 1990, 1994 and 1998, lived below the poverty line. 

Human Health. Since Cambodia is tropical, the direct impact of the climate on human health is significant. Malaria and dengue fever are the two most important mosquito-borne diseases, which are found in Cambodia. 

Political and Decision-Making Structure. Cambodia is a constitutional monarchy (the King is the Head of State who reigns but does not govern). The country has a democratic multi-party system. The Senate is the upper house. The National Assembly, which is the lower house, proposes the candidate for nomination for the post of Prime Minister (PM) to the King. The PM is the head of the government. 

Natural Resources. Cambodia’s natural resource wealth lies in the rivers and lakes, the terrestrial and inundated forests, the inland and coastal fisheries, pockets of volcanic soils and gemstones (the sapphire-ruby-zircon gems of Pailin). There are also deposits of fossil fuels (coal and offshore gas and oil) but further studies are needed to evaluate reserves worth developing. Raw materials for construction, e.g. basalt, granites, limestone, dolomite, and quartzites, are available in Cambodia. The country also has phosphate deposits suitable for the production of phosphate fertilizer.

Water Resources. Cambodia is rich in water resources, with the Mekong River and the Tonle Sap system dominating the hydrology. The Mekong, which is the twelfth longest river in the world, flows from the Tibetan Plateau through Myanmar, Thailand and Laos, south through east and southeastern Cambodia into Vietnam where it flows into the South China Sea. Central Cambodia is occupied by the Tonle Sap lake which is an overflow system of the Mekong River.

Forests. Forests make up a major part of the country's natural resource base. Hill evergreen, tropical rain and dry land evergreen forests are found in the humid coastal ranges, humid north eastern uplands, and the very humid to sub-humid low altitude areas. 

Bio-diversity. Cambodia has a rich biodiversity. The forests, wetlands and other habitats support many species of flora and fauna, including 130 species of mammals, more than 600 species of birds, more than 2,300 vascular plants and an unknown number of reptiles and amphibians. 

Agriculture. The agriculture sector provides direct employment to approximately 80% of the labor force. Cambodia's land area used for agricultural purposes increased from 3,785,000 ha in 1990 to 4,079,464 in 1994 and continues to increase as more forest is converted for agricultural purposes and land formerly inaccessible from the war is de-mined. Of this total more than 50% was covered by cropland. Rice, the staple food of the population, accounts for the majority of the cropping area. Livestock production is also a major agricultural activity with cattle comprising 85% of agricultural draft power. Most rural families raise pigs and poultry.

Economy. Cambodia, a least developed country, began its conversion to a free market economy in 1989. The per capita income increased from US$130 in 1990 to US$241 in 1994. The Gross Domestic Product (GDP) in 1990 was US$1,115 million and US$2,385 million in 1994. Between 1991 and 1995, Cambodia recorded an average growth rate of 6% per annum.

Trade. Since the 1993 UN-sponsored election, Cambodia has increased trade with Asian and European countries as well as with the United States of America. Cambodia qualifies for the World Trade Organization (WTO) Generalized System of Preferences (GSP) and has been granted GSP by many countries. The main imports are oil products, vehicles, construction materials and equipment, fabrics, etc. Major exported goods include garments, logs, rubber, and fish. In 1994, exported goods were 12.4% of GDP and imported goods were 22.3% of GDP.

Energy. According to the World Development Index (World Bank, 1998), Cambodia uses relatively little commercial energy per person: 44 kg of oil equivalent per capita for 1994. Cambodia imports 100% of the required petroleum products from countries in the region. Petroleum products are the main source of energy for power generation, industry, transport, and the residential and commercial sectors. Petroleum products imported into Cambodia for 1994 were estimated to be 415.67 kilotonnes (kt). Woodfuel and other biomass are the major energy sources for cooking for Cambodian people, especially in rural areas. It was estimated that, in 1994, indigenous and renewable energy covered over 85% of the total national energy supply. 

Cambodia's 1994 National Greenhouse Gas (GHG) Inventory

Cambodia's 1994 GHG Inventory was established using the revised 1996 IPCC Guidelines for National GHG Inventories. Following the recommendation of the UNFCCC Secretariat, the base year of the inventory used was 1994, and would cover three mandatory GHGs: carbon dioxide (CO2), methane (CH4) and nitrous oxide (N2O) for five major sectors:  Energy, Industrial Processes, Agriculture, Waste and Land Use Change and Forestry (LUCF). 

The result of the inventory indicated that in 1994, Cambodia removed 64,850 Gg of CO2-eqv. and emitted 59,708 Gg of CO2-eqv. Therefore, in 1994, Cambodia was a net carbon sink country with a net total carbon removal of 5,142 Gg of CO2-eqv. The distribution by gas are as follows: i)  carbon dioxide 74%, ii) methane 18% and iii)  nitrous oxide  8%.

The main source of carbon dioxide emission was the LUCF sector (97%), followed by the energy sector (3%) while the contribution of the industry sector to the total CO2 emissions was insignificant. 

The methane emissions were about 445 Gg, of which 76% was from agriculture, 17% from LUCF, 5% from energy and 2% from waste. The agricultural emissions of methane refer mainly to domestic livestock (54%) and rice cultivation (44%).  

The total nitrous oxide emissions of 12 Gg were mainly from agricultural soil (64%) and livestock (35%) under the agriculture sector. 

Greenhouse Gas Projection

Results from the projection analysis of greenhouse gas emissions and removals by sectors (baseline scenario)
 indicated that in 2000 Cambodia was already a net emitter of GHGs. The net emissions were approximately 6,244 Gg of CO2-eqv. In 2020, the net emissions would increase to approximately 43,848 Gg of CO2-eqv. Among the sectors, LUCF would be the main source of GHG emissions (63.0%), followed by agriculture (27.5%). Energy would only contribute to approximately 9.0% of the total national emissions.

Energy. In 1994, CO2-eqv. emissions from the energy sector was approximately 1,881 Gg. The largest contributor to the total emissions was the transport sub-sector followed by households. In 2020, the total CO2-eqv. emissions would be approximately 8,761 Gg, about four times that of 1994 and the transport sub-sector would contribute to approximately 62% of the total. CO2 dominated the emissions of GHGs from the energy sector, followed by CH4 and N2O. The percentage contribution of CO2 to the total GHG emissions will increase while percentage CH4 and N2O will decrease. The main source of CO2 is the transport sector, while the main sources of CH4 and N2O are households.

Agriculture. The results of the projection showed that GHG emissions from agriculture would increase quite significantly. In 2020, methane emissions will be about three times the 1994 emissions while nitrous oxide will approximately double. The rate of increase in methane emissions for livestock would be slightly higher than that from rice paddy. In total, GHG emissions from agriculture in 2000, 2010 and 2020 would be approximately 12,030; 17,789; and 26,821 Gg of CO2-eqv., respectively.

Waste. Projection of GHG emissions from waste indicated that the rate of the emissions in 2020 would be approximately twice the 1994 emissions. In 1994 the rate of CO2-eqv. emissions were approximately 273 Gg while in 2020 it would increase to 523 Gg. The main sources of GHG emissions would be from solid waste and human sewage. 

Land Use Change and Forestry. The projection showed that the total CO2-eqv. emissions from LUCF for the years 2000, 2010, and 2020 would be approximately 58,379; 57,627; and 61,512 Gg, respectively. During these years forests would absorb approximately 67,118; 61,090; and 53,769 Gg of CO2-eqv., respectively. Thus, in 2020, the status of Cambodia's forests would change from a net sink to a net emitter. Net emissions of CO2-eqv. in 1994 was approximately    -17,907 Gg and in 2020 would increase to approximately 7,744 Gg. 

Greenhouse Gas Mitigation Options

Energy. In the energy sector of Cambodia, CO2 mainly comes from the combustion process of carbon-based fuels. There are no oil production activities and all oil products are imported. Four scenarios were evaluated: (i) Reference scenario, (ii) Government Plans scenario, (iii) GHG Mitigation Options scenario, and (iv) High scenario. The Reference scenario used the data from the final report of the Energy Department of the MIME. The Government Plans scenario consists of projects that are in the development plan but are not considered in the Reference scenario, which although not specifically classified as climate change projects, will reduce GHG emissions once implemented. The GHG Mitigation Options scenario lists all other options aside from the projects already identified by the government. The High scenario is composed of the Government Plans scenario and the GHG Mitigation Options scenario.

The total GHG emission reduction of the High scenario for the years 2003 to 2030 amounts to 59,650 Gg of CO2-eqv. or 24% reduction from the reference scenario (14% under the Government Plans scenario and 10% under the GHG Mitigation Option scenario). In the analysis, only the mitigation options with sufficient data were evaluated in the calculations of the GHG emission reduction.

Land Use Change and Forestry (LUCF). In 1994, the main source of carbon dioxide emissions in Cambodia was LUCF (97%). However, the capacity of the LUCF sector to uptake CO2 was 43% higher than emissions, thus in total this sector could offset all other GHGs emissions from all other sectors.

In this study, five mitigation options were evaluated. Total carbon abatement under the baseline, mitigation and potential scenarios are approximately 1.24, 155.6 and 466.4 million tonnes respectively, while the cumulative investment required are approximately 0.63, 76.22, and 230.48 million US$ and the life cycle costs are approximately 0.98, 121.30 and 364.67 millions US$, respectively and cumulative net present value of benefit are approximately 1.53, 182.77 and 556.23 millions US$, respectively.

Agriculture. Greenhouse gases emissions from the agricultural sector, include CH4, NOx, N2O and CO. The emissions are produced by several sub-sectors such as livestock, rice fields, agricultural soils and burning of agricultural residues and grassland. Livestock and rice fields are the major source of CH4 (78%), while agricultural soils are the main source of N2O.
It was found that all GHG mitigation options evaluated in this study gave positive benefits which ranged from 10 to 71US$/ha. In general, it was found that the incremental benefit per hectare increases exponentially with potential of emissions reduction while incremental benefit per tonne of methane decreases exponentially with the mitigation potential.

Vulnerability and Adaptation (V&A) to Climate Change

This study was conducted by the National Technical Committee of the CCEAP in order to assess the impacts of climate change on some priority sectors in Cambodia and to identify adaptation options in the related sectors to the changing climate. An assessment of the impact of global warming on Cambodia’s climate was also performed. 

Impacts of Climate Change

Impact of Climate Change  on Cambodia's Climate. The global warming scenarios used in this study are SRESA2
 (reference) and SRESB1 (policy) and GCM models CCSR and CSIRO. The SRESA2 will lead to higher future GHG emissions while SRESB1 leads to lower future GHG emissions. The models suggested that by 2100 rainfall in Cambodia would increase by between 3% to 35% from the current condition, while temperature increase would be in the range of 1.3 oC-2.5 oC. The occurrence of phenomenon such as climate extremes may also increase. 

Agriculture. In the agriculture sector, only the rice production system was assessed in four major rice producing provinces. Based on the past five year data, rice production loss in Cambodia was mainly due to the occurrence of flooding (more than 70% loss) and followed by drought (about 20% loss) and others such as pest and diseases (10% loss). Under elevated CO2, yields of wet season rice might increase above that of dry season rice. However, there is a chance that under changing climate, rice yield in some provinces would be more variable than current conditions due to the increase in flood frequency and intensity, in particular in rice growing areas surrounding Tonle Sap Lake and the Mekong River.

Forestry. According to the Holdridge Classification System, under the current climate conditions, Cambodia's forests are dominated by dry forest (60%), followed by wet forest (20%) and moist forest (20%). Under changing climate, the area of wet forest would decrease while moist forest would increase and dry forest would remain the same. This change indicated that forest productivity and biodiversity might also change. High rate of deforestation may accelerate the loss of forest biodiversity and reduce forest productivity due to the increase in human activities in the forest areas. 

Health. In this study, only the impact of climate change on malaria has been assessed as this is the most serious vector-borne disease in Cambodia. The study showed that in the last four years the number of malaria cases is negatively correlated with dry season rainfall (6%), mean annual temperature (19%) and percent literate (46%), and positively correlated with wet season rainfall (29%). 

Coastal Zone.  Cambodia's coastal zone consists of three provinces (Kampong Som, Kampot, and Koh Kong) and one autonomous city (Kep). The total area covered by these provinces and the autonomous city is about 17,237 km2. In this study, only Koh Kong province has been assessed since this province covers most of the coastal zone (11,160 km2) and is the most vulnerable to the impact of sea level rise according to a preliminary analysis of 1 m sea level rise impacts on Cambodia's coastal zone. This is due to the fact that most areas along the coastline in this province are low-lying. The study indicated that if sea level rises up to 1 m, about 0.4%  of the total area of Koh Kong province would be under water. 

Adaptation to Climate Change

Agriculture. The impact of climate change on rice production in Cambodia would not be substantial if the government could implement the existing 1999-2010 Agriculture Development Plan. A study of the four provinces indicated that from 2025 up to 2100,  rice production would exceed demand, if current rice productivity could be increased by about 1t/ha every 25 years. Options to adapt to climate change in the agriculture sector include: (i) improvement of genetic or development of new high yielding varieties; (ii) improvement of crop management and cultural practices; (iii) development of capacity to adapt to current extreme climate such as development of early warning system to extreme climate, development maps showing the provinces of rice growing areas prone to flood and drought; (iv) development of irrigation facilities in many parts of low land areas; (v) increasing planting index in suitable areas; and (vi) diversification of foods.
Forestry. In the forestry sector, three options have been recommended to reduce the impact of climate change: (i) forest plantation establishment, (ii) conservation of protected areas, and (iii) improvement of forest resource management.

Health. For the health sector, several control measures are being introduced to reduce malaria cases. These are through early diagnosis and treatment of the diseases, distribution of pyrethroid treated mosquito nets to communities living in high-risk areas to control the vectors, strengthening program management and supervisory practices and fund for the provision of mosquito nets and insecticide. Health education programmes are very critical and should focus on low cost preventive measures such as improvement of personal hygiene, use of bed nets and destroying the insect breeding sites. 

Coastal Zone. Considering that the possible impacts of sea level rise on coastal zone would be very significant to the country, the government should: 

Develop a national strategic response to sea level rise for the coastal areas;

Investigate further potential impacts of sea level rise on biogeophysical, socio-economy, marine resources, freshwater, infrastructure, human settlements, and agricultural production;

Formulate a comprehensive adjustment and mitigation policy for sea level rise in the context of integrated coastal zone management;

Develop computer-based information systems covering the results of surveys, assessments and observations in order to minimize the impact of sea level rise resulting from climate change;

Increase public awareness on the effect of sea level rise on Cambodia’s coast; 

Identify potential donors either multilateral or bilateral sources to assist the country in adaptation to sea level rise; and

Establish cooperation frameworks, training, technology transfer, surveillance of climate change in case of sea level rise, and the sharing of experiences to assist the government in establishing preparedness response to climate change.

Government Plans, Policies and Measures

Sustainable Development Program

The following legal, policy, planning and institutional efforts are directly linked to sustainable development:

1994-95 National Program to Rehabilitate and Develop Cambodia (NPRD)
;

The “First Five Year Socio-Economic Development Plan (SEDP-I) 1996–2000”;

The “Second Five Year Socio-Economic Plan 2001–2005 (SEDP-II)”;

The National Environmental Action Plan (NEAP), 1998-2002;

The Interim Poverty Reduction Strategy Paper;

Article 59 of the Constitution of Cambodia;

Establishment of the Ministry of Environment in 1993;

A government decree on the Creation and Designation of Protected Areas;

The Law on Environmental Protection and Natural Resource Management (LEPNRM);

Sub-decrees on pollution control and Environmental Impact Assessment (EIA);

Land Law, Mineral Law and Forestry Law.

Several government ministries have direct mandates related to sustainable natural resource management. These include the Ministry of Agriculture, Forestry and Fisheries; Ministry of Water Resources and Meteorology; Ministry of Land Management, Urbanization and Construction; Ministry of Industry, Mines and Energy; etc. 

In addition, Cambodia has ratified a number of International Conventions related to the environment. These include:

The Convention on Wetlands of International importance (the Ramsar Convention);

The Biodiversity Convention;

The Convention on Climate Change;

The Convention on Marine Pollution: MARPOL 73/78;

The United Nations on the Law of the Sea (UNCLOS);

The Convention on International Trade in Endangered Species (CITES);

The Convention on Desertification;

The Ozone Protocol; and

The Convention on Persistent Organic Pollutants.

The Angkor Temples have been declared a world heritage site and there are proposals to declare two further sites: an area of the Tonle Sap Lake and an area of the Cardamom Mountain Range.

Research and Systematic Observation 

The recording of systematic observations and development of research programs has been greatly hindered by the thirty years of civil war which ended in the late nineteen-nineties. However recent data relating to meteorology, hydrology, land use, forest cover and population figures are available. The international lending institutions, the donor community,  international organizations and non-governmental organizations have played an  important role in collating information on natural resources and the environment, collecting data, implementing small research projects and in developing research capacity during the last decade.

Education, Training and Public Awareness

Education and training specifically relating to climate change is limited to the work of the GEF supported Climate Change Enabling Activity Project. However, there have been a number of environmental education, training and awareness projects and activities, which have included climate change in their curricula.

Since 1993, environmental education and awareness programmes have been introduced and integrated into formal education curricula at all levels. A number of international organizations, local and international NGOs have implemented non-formal environment education activities with monks and local communities as part of sustainable agriculture and community/rural development programs. 

In recent years, environmental and sustainable management issues have become popular and frequent topics for mass media in Cambodia. The Ministry of Environment, a number of NGOs and local media have been organizing various programmes to promote better understanding among the general public and policy makers about these issues, which also include climate change. 

Financial Resources and Technology Transfer

Financial Resources

As a least developing country, Cambodia has limited financial capacity to implement its development programmes as well as to fulfil its commitments under international conventions. Foreign currency earnings mainly come from the garment and tourism sectors, which are main sources of employment and income growth of the country. Government revenue is generated from taxes and non-tax sources. By far the largest taxes are the Value Added Tax (VAT) and the customs duties. In 2000, 73% of all tax revenues were from imports and the consolidated budget deficit was 5.7% of the GDP and  entirely financed by donors, through concessionary lending and grant support. The GDP is 3,093 million US$ and the GDP per capita is US$256 for the same year.

Donor Support to Climate Change Activities
The UNDP/GEF-funded CCEAP is the only project on climate change in Cambodia so far. The ADB's PREGA is still on the initial stage. There are other projects, which although not classified as climate change projects, can actually reduce GHG emissions, once implemented. Some of these projects are the WB/MIME "Cambodia Renewable Energy Promotion Project", JICA's "Transport Master Plan Of Phnom Penh" and Danida's "Natural Resource and Environment Programme", among others. Several project proposals are underway, to be submitted for funding to some potential donors. NEDO of Japan has also expressed interest in cooperating with CCEAP on climate change projects.
Technology Transfer

In the SEDP-II, 2001-2005, Cambodia has given emphasis on technology transfer. Although the initiative is not specific to climate change, most of the technology transfer can reduce GHG emissions. 

Cambodia is still in the process of applying for projects under the AIJ, UNDP/GEF, ADB and other grants that its neighboring ASEAN countries (like Thailand & Vietnam) have already implemented.

There are two climate change-related projects in Cambodia that are in its initial phase, namely: i) the WB-MIME promotion of the use of renewable energy, and ii) the ADB's Promotion of Renewable Energy and GHG Abatement (PREGA) project. JICA's study on the Transport Master Plan for Phnom Penh is in its final stages.

Domestic barriers to technology transfer. Cambodia's institutional setting and the domestic political environment are generally supportive of activities that will contribute positively to climate change issues as reflected in the SEDP-II and in other policies of the government. However, there is an insufficient coordination and sharing of information between government agencies. Also, the recent world economic crisis caused by the September attacks in the U.S. is among the potential barriers to technology transfer in Cambodia. Information regarding the benefits of GHG emission reduction projects is not yet widely disseminated to the government institutions, private sector and the banks. 

External barriers to technology transfer. Advanced technologies are manufactured outside Cambodia and are usually expensive. There is a need for an agency in Cambodia to certify that these technologies are safe and not rejects of other countries. 

Capacity Building

The CCEAP has assisted Cambodia in formally developing its technical capacity in the field of climate change for the first time. To enable Cambodia to fully and actively participate in the climate change convention, additional technical and institutional capacity building programmes are very important. The staff involved in climate change activities should always be up to date with recent developments. 

Cooperation and exchange of information between government institutions, with   countries in the region, as well as international organizations, are crucial.







� Data on the magnitude of human activity resulting in emissions or removals taking place during a given period of time. (Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories: Reporting Instruction).


� 	The baseline scenario is based on a study done by the MIME in 1996. 


� Special Report on Emissions Scenario, A2 family. The SRES scenarios has four qualitative story lines that yield four sets of scenarios called "families": A1, A2, B1 and B2. Reference: Emissions Scenarios, IPCC 2000.


� First Five Year Socioeconomic Development Plan 1996-2000 by the Royal Government of Cambodia, 1997.
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