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Preface

This progress report describes the study implemented results from September to October 2009, on “The Study on Potential Forests and Land Related to “Climate Change and Forests” in the Socialist Republic of Viet Nam (hereafter in referred to as “the Study”). The Study is conducted on the basis of Scope of Works exchanged between the Vietnamese Ministry of Agriculture and Rural Development (hereafter referred to as “MARD”) and the preliminary study team dispatched by Japan International Cooperation Agency (hereafter referred to as “JICA”) in June 2009. The study contents and implementation plan had presented as an Inception Report to the substantial steering committee on 30th September 2009. 

Until October, the Study was implemented as a preparation phase for exchange views with the related organizations FIPI, FSIV and VFU, for data and information collections, field visits, and for test operations for satellite data processing on a test site for deciding the methods how to identify the lands for potential AR/CDM target lands in nation wide, how to identify the Forest Lands (deforested areas, and degraded forest areas). Which satellite data using is applicable, efficiency, and easy usage for future monitoring works.

1. Background and Flame work of the study

The Government of Vietnam has paid great attention on responding to climate change, in genera1, and in reducing emission from deforestation and degradation, in particular. The National Target Program (NTP) to respond to climate change was approved by the prime minister on 2/12/2008. The GOV is preparing and implementing Action Program to respond to climate change in forestry sector including REDD and A/R CDM. The GOV is seeking for support from Japan and other donors for implementing the Action Program and intend to present the results at the COP I5 which will be held at Copenhagen on 2009.

The Government of Japan has been actively supporting such national approaches of Asian countries. Taking into account above request from the Vietnamese Government, the JICA conducted a the Study, utilizing the output of the A/R CDM Study (the Study on Capacity Development for A/R CDM Promotion) and the Forestry Agency Study (Study on Development of Forest Carbon Estimation Method for the Implementation of REDD in Tropical Countries) accordance with the Agreement on Technical Cooperation signed between both governments on October 20, 1998. 

1.1 Objective of the Study

The Study will contribute to facilitation of international efforts for mitigation of global climate change under UNFCCC through identifying the potential areas for A/R CDM projects, Reducing Emissions from Deforestation and Forest Degradation in Developing countries (REDD), and examining possibilities of other non-UNFCCC approaches in Viet Nam.

1.2 The Study Area

The study will cover the entire territory of the Socialist Republic of Viet Nam.

1.3 Scope of the Study

Main activities of the Study are summarized in the following four components.

a.
Development of digital maps: Distribution of lands potentially suitable for REDD and afforestation/reforestation projects (e.g. A/R CDM), shall be displayed for the entire country in the GIS map through the process of classifying the land on the basis of satellite data analysis and data on volumes of forest resources etc.

b.
Model land survey: The potential of several project types for the climate change mitigation in the field of forestry (e.g. A/R CDM and REDD) shall be studied in the model land; estimation of costs associated with projects assumed to be implemented in the model land and beneficial effects of carbon sequestration or REDD shall be carried out as case studies.

c.
Setting a reference level for REDD and estimating cost and beneficial effects associated with projects for climate change mitigation: The reference level for REDD shall be estimated on the basis of historical trends on decrease of forest biomass. Costs and beneficial effects associated with the projects shall be estimated separately for afforestation/reforestation projects and REDD implementation.

d.
Provision of information to potential investors: A questionnaire survey for potential investors of projects for the carbon sequestration and REDD will be implemented, and information to promote investment to such projects by private firms will be provided.

Each component of the activities is summarized on its procedure as follows. In addition, objectives of detail of each activity, expected output, expected time, and budgetary information are summarized in the attached table.

(1) Development of digital maps 
Development of digital maps firstly takes classifying forest and non-forest lands as of 1990 and forest distribution as of 2000 and the year for which the latest information is available by analysis of satellite data and other means, and estimating biomass for each forest type on the basis of existing data. Then, based on the classification, information on 1) lands suitable for implementing carbon sequestration projects by afforestation/reforestation 2) potential lands for REDD on the basis of biomass loss through deforestation and forest degradation will be entered in the GIS.

Discussion at the UNFCCC has not reached the conclusion regarding methodology of satellite data analysis to be applied for REDD. In the Study, therefore, several efficient and replicable approaches, including using existing vegetation maps and data of forest stand volume owned by FIPI, shall be tested for verification, and finally one approach shall be adopted taking into consideration satisfying requirements of the UNFCCC. The following procedures shall be followed.

i. Examining existing mapping information and testing methodologies to analyze satellite data of an area specified (September - November 2009)

ii. Examining forest resources data of systematic sampling owned by FIPI (October - November 2009)

iii. Presenting the result of the test analysis (November 2009).

iv. Making decision on the methodology to be applied through discussion with the Vietnamese counterpart (December 2009)

v. Analyzing the satellite data of three model areas selected and verifying the analysis in the model areas (March - May 2010)

vi. Adjusting the methodology in accordance with the result of the analysis in the model areas and applying the adjusted methodology to preparation of each thematic map of the whole country (June - July 2010)

Maps to be prepared as an output are expected to be as follows.

1)
A map to show areas with potential of afforestation/reforestation that corresponds with A/R CDM and voluntary market (including classification of forest/vegetation ecological zone, estimation of productivity of lands with display of the isothermal line, isohyetal line, etc. and estimation of profitability by display of main roads)

2)
Map to show change of forest volume between 2000 and the year for which the latest information is available that corresponds with REDD

3)
Map showing areas potentially suitable for REDD as critical areas in terms of deforestation and forest degradation based on the map to show change of forest volume described in “2)”.

(2)  Model Land Survey

In the model land survey, cost of implementing a project and beneficial effect of REDD or carbon sequestration will be estimated in order to assess possibility of project implementation. For the model land survey, the project types will be classified by the level of carbon stock of forest and socio-economic conditions. Several cases for the model land survey shall be picked up from the project types and case studies for the selected project types shall be carried out in the model lands.
Types of projects are likely to be as follows.

· Conservation of forests in areas where natural forests are decreasing due to large scale agricultural development

· Conservation of forests by intensifying agriculture to reduce shifting cultivation

· Enrichment plantation in natural forests (REDD+)

· Sustainable forest management by means of CFM (Community Forest Management), FSC (Forest Stewardship Council), and so on

· Afforestation/reforestation

· Forest conservation associated with water resource conservation and traditional institution

The model land survey shall follow the following procedure.

i.
Projects that are approved in various voluntary carbon markets shall be studied (September – October 2009).

ii.
Example of forest management by any entities in Vietnam, which has acquired or considers acquiring the forest certification, shall be searched (September – October 2009).

iii.
Private companies considering participating in carbon offset activities shall be interviewed on their plans (October – November 2009).

iv.
Filed survey will be carried out in the potential and/or suitable sites of the projects that can be considered from “ii” and “iii”. As a result of the field surveys, issues associated with the projects are then studied and projects that can be implemented in Vietnam are screened. Additionally, conditions (natural and socio-economic) of the lands that match screened project types shall be studied (October 2009 – January 2010).

v.
Plan of the model land survey shall be prepared along with working on iv (October 2009 – January 2010).

vi.
Three – five model lands shall be identified, if necessary, taking into account the result of satellite data analysis in the model areas (November 2009 – March 2010).

vii. Sub-contracts shall be made and the model land survey shall be carried out (January – June 2010).

viii. Result of the survey is analyzed (June 2010 - September 2010).

Size of the model land is expected to be about 500 ha. It is considered appropriate for the model land to be located within the model area (for satellite image verification). Along with preparation of the survey plan described in “v” of the above procedure, contents (type, quality) of the data necessary for the calculation shall be listed. Through implementation of the Survey, moreover, the data that are owned by the Vietnamese organizations and hence possible to obtain and the data for which project implementation bodies have to carry out surveys for the measurement shall be clarified. Regarding the existing data available for use, the organization to own them and whether the data can be provided for free of charge or not shall be studied; the information shall be provided in the website described in a following part.

(3)  Setting a reference level for REDD and estimating cost and beneficial effects associated with projects for climate change mitigation

On the basis of the result of satellite data analysis on deforestation and forest degradation carried out in “1” and information on forest resources for various forest types owned by FIPI, forest area for calculating deforestation and forest degradation associated with REDD is set. A reference level shall be then estimated on the basis of historical trend on decrease of biomass in the forest area.

Costs and beneficial effects associated with projects shall be estimated separately for afforestation/reforestation and REDD projects. The estimation on the afforestation/reforestation projects shall be made in the national scale, classifying the areas in terms of suitability of afforestation/reforestation projects on the basis of maps on areas potentially suitable for afforestation/reforestation that comply with A/R CDM and the voluntary market prepared in “1”. Regarding the REDD type projects, using the result of the estimation of costs and beneficial effects for each project type to be tested for the model land survey described in “2” as reference, degree of mitigation of biomass reduction against the reference level shall be estimated.

This activity shall be implemented from September 2010 to November 2010.

Regarding estimating area of deforestation and degree of forest degradation and the reference level for REDD, the following cases are conceivable, therefore approach will be decided through the discussion of each working team.

a. Forests to be covered as deforestation and forest degradation

Case 1 
All forests are in consideration. Difference of total carbon stock at two points in time is divided by the total carbon stock at the beginning to get the rate of decrease.

Case 2
Only forests that exceed certain level of condition are in consideration. The rate of decrease is calculated as it is done for the Case 1.

For each case, the rate of decrease is calculated in two ways that are the whole country level and province level.

b. Calculation of the reference level.

Case 1 
The decrease of carbon stock between the two points in time is extended with the rate calculated in “a”.

Case 2
The rate of decrease calculated in “a” is modified with factors such as level of development of the country or provinces.

For estimation of volume and its conversion to carbon stock associated with REDD, the Tier 1 figures provided by UNFCCC and/or Tier 2 figures of field data of 2,100 systematic sampling plots owned by FIPI combined, if necessary, with data acquired from additional field surveys shall be utilized.

(4)  Provision of information to potential investors

Potential investors of projects for the REDD type and carbon sequestration are regarded as the individuals/NGOs/private firms who intend to implement afforestation/reforestation projects and/or REDD projects for voluntary market, to provide the projects with fund money specifically for enhancement of the social image as clean organizations, and/or to buy the carbon credit generated from the projects for the carbon-offset. The Study will carry out questionnaires survey to potential investors in order to understand obstacles of such investments, and will establish web-page to provide information for promotion of project formulation by the individuals/NGOs/private firms.

For the above mentioned context, questionnaire survey to companies of foreign countries (mainly Japanese companies) will be undertaken considering what kinds of information are useful for the many companies to participate in projects for the REDD type and carbon sequestration.

The process/procedure of the activity for the provision of information to potential investors is as follows.

i. 
Planning of the survey including preparation of questionnaire by the Working Team 2 (February to April 2010)

ii. Making list for the distribution of the questionnaire (February to April 2010)

iii.
Implementation of the questionnaire survey and the interview survey as the needs arise (June to July 2010)

iv.
Understanding the needs for information and factors obstructing the investment through the analyzing the results of the survey (July 2010)

v.
Holding a seminar for the investors especially intended for companies which answer the questionnaire (August 2010)

vi.
Setting up web-site in which the information responding their needs is carried. (August to October 2010)

Planning questionnaire survey will be made in the working team 2 based on the following idea

Items proposed on the questionnaire survey of potential investors to projects for the carbon sequestration

	Field
	Questionnaire item

	Potential investors to projects for REDD type and carbon sequestration
	・obstacles to participation in the projects

· Information aspect (quantity and quality of information obtained from the government, information on natural and socio-economic conditions of the areas concerned, information on potential body to take a role of implementing a project with NGO, etc., information on the amount of fund needed)

· Technical aspect (skills on forest management, ability to set up structures to implement a project)

· Financial aspect (possibility to find fund source, to secure the amount needed)

· Risk management aspect (possibility to succeed, estimation of loss in case of failing)

・conditions necessary to invest (which obstacles to participation have to be removed to guarantee appropriate investment conditions, which obstacles are prioritized to remove)

・idea on corporate social responsibility (CSR) and possibility of forest management field to be considered as CSR target.

	Potential buyers of the credits that arise from projects for REDD type and carbon sequestration
	・obstacles to purchase of the credit

· Technical aspect (quantity and quality of information obtained from the government, information on the amount of fund needed)

· Financial aspect (possibility to find fund source, to secure the amount needed)

· Risk management aspect (issues on expiration of the credit)

・conditions necessary to invest (which obstacles to purchase of the credit have to be removed to guarantee appropriate investment conditions, which obstacles are prioritized to remove)


(5) Attached on Summary of Scope of works

	Objectives of the Activities and expected output, expected time for getting the outputs, and budgetary information

	Activities
	Object of the sub-activity
	Expected Output
	Target time flame
	Budgetary information

	Activity　
	
	
	
	

	1 Development of digital maps　
	　
	　
	　
	　

	　
	1) Examining existing mapping information and testing methodologies to analyze satellite data of an area specified
	To identify the methodology of the satellite data analysis
	Results of the testing (data on each methodology)
	September - November 2009
	- The Study provides working team members with technical fees for the data collection for the testing

	　
	2) Examining forest resources data of systematic sampling owned by FIPI 
	To arrange the resources data so that they can be used for output of the Study
	Data that can be applied to estimation of the reference level
	October - November 2009
	- The Study provides working team members with technical fees to collect the data

	　
	3) Presenting the result of the test analysis
	To share the information on the results of the test among parties concerned to the Study
	Presentation materials of the results of the testing (data that can be used for comparison of the methodologies)
	November 2009
	- The Japanese team will carry this activity

	　
	4) Making decision on the methodology to be applied through discussion with the Vietnamese counterpart
	To decide the methodology of the satellite data analysis
	The methodology to be applied to analysis of the model areas
	December 2009
	- The Study provides working team members with technical fees if necessary

	　
	5) Analyzing the satellite data of three model areas selected and verifying the analysis in the model areas
	To verify data analyzed in the testing by using the model areas
	Results of the verification (points to be kept in mind for developping the analysis into the national-scale)
	March - May 2010
	The Study provides working team members with technical fees, per diem and accommodation when the members go field



	
	Activity
	Object of the sub-activity
	Expected Output
	Target time
	Budgetary information

	　
	6) Adjusting the methodology in accordance with the result of the analysis in the model areas and applying the adjusted methodology to preparation of each thematic map of the whole country
	To prepare thematic maps in the whole country level
	1) A map to show areas with potential of afforestation/reforestation that corresponds with A/R CDM and voluntary market (including classification of forest/vegetation ecological zone, estimation of productivity of lands with display of the isothermal line, isohyetal line, etc. and estimation of profitability by display of main roads)
	June - July 2010
	- The Study bears the Sub-contract fee

	　
	　
	　
	2) Map to show change of forest volume between 2000 and the year for which the latest information is available that corresponds with REDD
	　
	　

	　
	　
	　
	3) Map showing areas potentially suitable for REDD as critical areas in terms of deforestation and forest degradation based on the map to show change of forest volume described in “2)”
	　
	　

	2 Model land survey　

	　
	1) Projects that are approved in various voluntary carbon markets shall be studied
	To collect information to make the plan of the model land survey
	Results of the studying (list of projects on which the Study should focus)
	September – October 2009
	　

	
	Activity
	Object of the sub-activity
	Expected Output
	Target time
	Budgetary information

	
	2) Example of forest management by any entities in Vietnam, which has acquired or considers acquiring the forest certification, shall be searched
	To collect information to make the plan of the model land survey
	Results of searching (ideas on forest management activities associated with forest certification
	September – October 2009
	- The Study provides working team members with technical fees if necessary

	　
	3) Private companies considering participating in carbon offset activities shall be interviewed on their plans
	To collect information to make the plan of the model land survey
	Results of the interviewing (ideas of private companies having interest in carbon offset)
	October – November 2009
	- The Japanese team will carry this activty

	　
	4) Filed survey will be carried out in the potential and/or suitable sites of the projects.. As a result of the field surveys, issues associated with the projects are then studied and projects that can be implemented in Vietnam are screened. Additionally, conditions (natural and socio-economic) of the lands that match screened project types shall be studied
	To verify candidate areas for the selection of suitable site of the model land survey
	Results of the verification (information on conditions of lands where the model lands can be set)
	October 2009 – January 2010
	- The Study provides working team members with technical fees if necessary, per diem and accommodation when the members go field

	　
	5) Plan of the survey shall be prepared
	To make plan of the model land survey
	Plan of the model land survey
	October 2009 – January 2010


	- The Study provides working team members with technical fees if necessary

	
	6) Three – five model lands shall be identified, if necessary, taking into account the result of satellite data analysis in the model areas
	To finally identify the site for the model land survey
	Identification of the sites for the model land survey
	November 2009 – March 2010
	- The Study provides working team members with technical fees if necessary

	　
	7) Sub-contracts shall be made and the model land survey shall be carried out
	To make the contract and start the survey
	Contract on the model land survey
	January – June 2010
	- The Study bears the Sub-contract fee

	　
	Activity
	Object of the sub-activity
	Expected Output
	Target time
	Budgetary information

	　
	8) Result of the survey is analyzed
	To calculate the cost and benefit of the projects in the model land
	Cost of the project and benefit of the carbon in case of the implementation of each project in the model land
	June 2010 - September 2010
	- The Study bears the Sub-contract fee

	3 Setting a reference level for REDD and estimating cost and beneficial effects associated with projects for climate change mitigation　

	　
	1) A reference level shall be estimated on the basis of historical trend on decrease of biomass in the forests
	To estimate the reference level for the REDD in the national level
	The reference level for the REDD in the national level
	September - November 2010
	- The Japanese team will carry this activty

	
	2) The estimation on costs and beneficial effects in the afforestation/reforestation projects shall be made in the national scale
	To estimate the cost and benefit for the afforestation/reforestation projects
	Cost and benefit for the afforestation/reforestation projects in the national scale
	September - November 2010
	- The Japanese team will carry this activty

	
	3) Degree of mitigation of biomass reduction against the reference level shall be estimated regarding REDD
	To estimate the REDD finance level
	Financial level by the REDD
	September - November 2010
	- The Japanese team will carry this activty

	4 Provision of information to potential investors　

	　
	1) Planning of the survey including preparation of questionnaire
	To prepare the questionnaire
	Questionnaire
	February - April 2010
	- The Study provides working team members with technical fees if necessary

	　
	2) Making a list of private campanies and othe concerned entities to distribute the questionnaire
	To find out the private firms to which the questionnaire is distributed
	A list of private companies and other concerned entities
	February - April 2010
	- The Study provides working team members with technical fees if necessary

	　
	3) Implementation of the questionnaire survey and the interview survey as the needs arise
	To carry out the questionnaire survey
	Answers to the questionnaire by the private companies and other concerned entities
	June - July 2010
	- The Study provides working team members with technical fees if necessary

	
	Activity
	Object of the sub-activity
	Expected Output
	Target time
	Budgetary information

	　
	4) Understanding the needs for information and factors obstructing the investment through the analyzing the results of the survey
	To find what kinds of information should be provided to the potential investors
	Ideas on kinds of information to be provided to the potential investors
	July 2010
	- The Study provides working team members with technical fees if necessary

	　
	5) Holding a seminar for the investors especially intended for companies which answer the questionnaire
	To share and provide the information among and to the potential investors 
	Understanding on opportunities and issues related to carbon sequestration activities by the potential investors
	August 2010
	- The Study provides working team members with technical fees if necessary

	　
	6) Setting up web-site in which the information responding their needs is carried
	To provide necessary information to the potential investors
	Web-site
	August - October 2010
	- The Study employs a system engineer, a web-site designer and a programmer to set up the web-site.


2. Progress of the study

On the preparation phase from September to October 2009, following activities were carried on:

(1)
Development of digital maps: 

   a. Field survey on a candidate test area (deforestation and degradation forest in Lam Don province)  

b. Satellite data analysis on test area by MODIS, TM, and Spot10

c. Resource data evaluation for FIPI 2100 permanent plots

d. Discussions about measures for grasping forest volume for different types of the forests

(2)
Model land survey: 

a. Collect information to make the plan of the model land survey
b. Field visit for observing the candidate sites of the Model lands

c. Visits and interviews private campaniles.

(3)
Setting a reference level for REDD and estimating cost and beneficial effects associated with projects for climate change mitigation: 

   No plan in this term

(4)
Provision of information to potential investors: 　 

No plan in this term
3. Overviews on Discussions in UNFCCC and International forums for focusing potential areas for AR/CDM, REDD, and Voluntary Carbon Markets

3.1 A/R CDM

(1) Eligible Land

According to the UNFCCC, “Afforestation” is defined as the direct human-induced conversion of land that has not been forested for a period of at least 50 years to forested land through planting, seeding and/or the human-induced promotion of natural seed sources. On the other hand, “Reforestation” is defined as the direct human-induced conversion of non-forested land to forested land through planting, seeding and/or the human-induced promotion of natural seed sources, on land that was forested but that has been converted to non-forested land. For the first commitment period, reforestation activities will be limited to reforestation occurring on those lands that did not contain forest on 31 December 1989.

According to definition of the forest for A/R CDM decided by COP 9, there are three parameters that determine if the land is “forested” or “non-forested”. Each parameter is given with a range: minimum crown cover ranges from 10 to 30 %; minimum tree height ranges from 2 to 5 m, and; minimum forest area ranges from 0.05 to 1 ha. Each host country has been required to set thresholds in each parameter. In Vietnam, for example, the following points are set as threshold to determine if the land is “forested” or “non-forested”.

· Minimum crown cover: 30 %

· Minimum tree height: 3m

· Minimum area: 0.5 ha

In order to implement an afforestation and/or reforestation (A/R) project under the Clean Development Mechanism, the following conditions have to be met.

· the land on which the project activity is proposed to be carried out is not currently forested (i.e. the land is 'eligible land'); and

· the proposed project is a valid afforestation or reforestation project activity.

The Executive Board has developed “Procedures to demonstrate the eligibility of lands for A/R CDM project activities” (EB 35, Annex 18).

In order to demonstrate that the land is 'eligible land', project proponents must:

1) Demonstrate that the land at the moment the project starts does not contain forest by providing transparent information that:

i. Vegetation on the land is below the forest thresholds (tree crown cover or equivalent stocking level, tree height at maturity in situ, minimum land area) adopted for the definition of forest by the host country under decisions 16/CMP.1 and 5/CMP.1 as communicated by the respective DNA;

ii. All young natural stands and all plantations on the land are not expected to reach the minimum crown cover and minimum height chosen by the host country to define forest; and

iii. The land is not temporarily unstocked, as a result of human intervention such as harvesting or natural causes (EB 35, Annex 18).

In order to demonstrate that the project is an eligible project activity, project proponents must:

2) Demonstrate that the activity is a reforestation or afforestation project activity:

i. For reforestation project activities, demonstrate that the land was not forest by demonstrating that the conditions outlined under “1)” above also applied to the land on 31 December 1989.

ii. For afforestation project activities, demonstrate that for at least 50 years vegetation on the land has been below the thresholds adopted by the host country for definition of forest (EB 35, Annex 18).

The following data is acceptable as proof for the items above:

In order to demonstrate steps “1)” and “2)”, project participants shall provide information that reliably discriminates between forest and non-forest land according to the particular thresholds adopted by the host country:

a. Aerial photographs or satellite imagery complemented by ground reference data; or

b. Land use or land cover information from maps or digital spatial datasets; or

c. Ground based surveys (land use or land cover information from permits, plans, or information from local registers such as cadastre, owners registers, or other land registers) (EB 35, Annex 18).

If these are not possible to obtain, project participants may submit written statements attesting to the eligibility of the lands:

If options “a”, “b”, and “c” are not available/applicable, project participants shall submit a written testimony which was produced by following a Participatory Rural Appraisal (PRA) methodology or a standard Participatory Rural Appraisal (PRA) as practiced in the host country (EB 35, Annex 18).

“The Study on Potential Forests and Land Related to ‘Climate Change and Forests’” attempts to extract the eligible lands for A/R CDM mainly by analysis of the satellite data combined with the available mapping data owned by Vietnam and thus approaches of “a” and “b” shall be applied.

(2) Additionality

Additionality for A/R CDM projects is defined in Decision 5/CMP.1, Annex, paragraph 18 as follows:

“An afforestation or reforestation project activity under the CDM is additional if the actual net greenhouse gas removals by sinks are increased above the sum of the changes in carbon stocks in the carbon pools within the project boundary that would have occurred in the absence of the registered CDM afforestation or reforestation project activity.”

In other words, additionality is the requirement that the greenhouse gas removals after the implementation of the A/R CDM project activity are greater than those that would have occurred in the baseline scenario. This baseline scenario may be the business-as-usual case, or it may be some other scenario which involves a gradual increase in carbon sequestration.

1) Demonstration of additionality for large-scale A/R CDM

Participants of A/R CDM project activities have to demonstrate that an afforestation or reforestation project they propose is additional to the baseline, as described below, to meet requirement of afforestation and reforestation project activities under Clean Development Mechanism.

a. The net anthropogenic greenhouse gas removals by sinks attained by the proposed project activities increase as compared to what would have occurred without the project activities;
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       can be demonstrated by comparing the project scenario with the baseline scenario

b. Implementation of the proposed project activities can only be realized by having them approved and registered as the A/R activities under CDM.
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Nghe An

414

H

319

H

8,993

H

HHH

Son La

771

H

161

H

6,623

H

HHH

Binh Phuoc

606

H

197

H

3,278

M

HHM

Dac Nong

633

H

168

H

3,219

M

HHM

Gia Lai

580

H

40

L

7,937

H

HLH

Kon Tum

306

H

41

L

4,851

M

HLM

Lam Dong

379

H

119

M

5,660

M

HMM

Dak Lak|Dac Lac

700

H

109

M

5,576

M

HMM

Dien Bien

491

H

98

M

5,103

M

HMM

Quang Nam

117

M

230

H

6,621

H

MHH

Quang Tri

281

M

104

M

2,163

M

MMM

Quang Binh

172

M

82

M

4,614

M

MMM

Tuyen Quang

189

M

72

M

3,355

M

MMM

Thanh Hoa

155

M

63

M

5,137

M

MMM

Ha Tinh

109

M

59

M

2,437

M

MMM

Khanh Hoa

103

M

47

L

2,389

M

MLM

Yen Bai

236

M

43

L

3,851

M

MLM

Dong Nai

230

M

42

L

2,039

M

MLM

Phu Yen

153

M

26

L

2,258

M

MLM

Ha Giang

142

M

24

L

3,930

M

MLM

Lao Cai

141

M

19

L

3,363

M

MLM

Lai Chau

272

M

15

L

5,367

M

MLM

Binh Thuan

264

M

13

L

2,598

M

MLM

Quang Ngai

83

L

104

M

2,588

M

LMM

Thua Thien - Hue

81

L

91

M

2,546

M

LMM

Binh Duong

144

M

69

M

984

L

MML

Ba Ria - Vtau

117

M

65

M

296

L

MML

Quang Ninh

106

M

44

L

1,323

L

MLL

Da Nang City|Da Nang

16

L

37

L

385

L

LLL

Hoa Binh

98

L

31

L

2,356

M

LLM

Binh Dinh

95

L

30

L

2,927

M

LLM

Ca Mau

153

M

27

L

383

L

MLL

Ninh Thuan

88

L

15

L

1,337

L

LLL

Bac Kan|Bac Can

22

L

10

L

3,448

M

LLM

An Giang

44

L

8

L

81

L

LLL

Phu Tho

19

L

8

L

1,382

L

LLL

Tay Ninh

35

L

6

L

757

L

LLL

Kien Giang

153

M

5

L

508

L

MLL

Thai Nguyen

24

L

5

L

1,539

L

LLL

Ho Chi Minh City

31

L

3

L

215

L

LLL

Lang Son

53

L

3

L

4,556

M

LLM

Bac Giang

40

L

3

L

823

L

LLL

Cao Bang

52

L

2

L

3,891

M

LLM

Tra Vinh

31

L

1

L

80

L

LLL

Bac Lieu

31

L

1

L

43

L

LLL

Dong Thap

31

L

1

L

92

L

LLL

Vinh Phuc

13

L

1

L

62

L

LLL

Soc Trang

61

L

1

L

131

L

LLL

Tien Giang

31

L

0

L

483

L

LLL

Ben Tre

16

L

0

L

590

L

LLL

Ninh Binh

4

L

0

L

61

L

LLL

Ha Noi City|Hanoi

6

L

0

L

2

L

LLL

Can Tho

26

L

0

L

142

L

LLL

Long An

13

L

0

L

68

L

LLL

Vinh Long

16

L

0

L

113

L

LLL

Hai Phong City

3

L

0

L

33

L

LLL

Hau Giang

36

L

0

L

176

L

LLL

Ha Nam

3

L

0

L

83

L

LLL

Hai Duong

1

L

0

L

77

L

LLL

Thai Binh

1

L

0

L

4

L

LLL

Hung Yen

1

L

0

L

1

L

LLL

Nam Dinh

1

L

0

L

1

L

LLL

Bac Ninh

0

L

0

L

0

L

LLL

       can be demonstrated through “investment analysis” and/or “barrier analysis”

In order to facilitate project participants demonstrating additionality, the Executive Board has established the “Tool for the demonstration and assessment of additionality in A/R CDM project activities” (the A/R additionality tool) as a general framework for project participants to assess additionality in A/R CDM projects. The latest version of the A/R additionality tool, which replaces the previous version stipulated in EB 21, Annex 16, was adopted at EB 35, Annex 17.

The tool is applicable under the following conditions (EB 35, Annex 17, paragraph 4):

· Forestation of the land within the proposed project boundary performed with or without being registered as the A/R CDM project activity shall not lead to violation of any applicable law even if the law is not enforced;

· The use of this tool to determine additionality requires the baseline methodology to provide for a stepwise approach justifying the determination of the most plausible baseline scenario. Project participants proposing new baseline methodologies shall ensure consistency between the determination of a baseline scenario and the determination of additionality of a project activity;

· This tool is not applicable to small-scale afforestation and reforestation project activities.

The additionality tool provides the following steps to demonstrate and assess additionality (EB 35, Annex 17, paragraph 6):

Step 0:
Preliminary screening based on the starting date of the A/R project activity;

Step 1:
Identification of alternative land use scenarios to the A/R project activity;

Step 2:
Investment analysis to determine that the proposed project activity is not the most economically or financially attractive of the identified land use scenarios; or

Step 3:
Barriers analysis; and

Step 4:
Common practice analysis.

The following diagram describes the operation of the additionality tool (EB 35, Annex 17).


[image: image1]
Purpose of the “investment analysis” is to demonstrate that the internal rate of return (IRR) of the project implementation exceeds the benchmark by profit made by selling CER and hence the project implementation can be realized.

Example of the “investment analysis”


[image: image2]
Purpose of the “barrier analysis” is to demonstrate that implementation of the proposed project activity can only be realized by the fact that having it approved and registered as the A/R CDM project would remove barriers that would otherwise impede implementation of the proposed project activity. The followings are among the barriers of concern.

· Investment barriers (other than the economic/financial barriers of the “investment analysis”)

· Institutional barriers
· Technological barriers
· Barriers related to local traditions
· Barriers due to prevailing practice
· Barriers  due to local ecological conditions
· Barriers due to social conditions
· Barriers relating to land tenure, ownership, inheritance and property rights.
2) Demonstration of additionality for small-scale A/R CDM

Participants of small-scale A/R CDM project activities must demonstrate that the activities would not be implemented in the absence of CDM registration because of one or more barriers:

“A simplified baseline and monitoring methodology listed in appendix B may be used for a small-scale afforestation or reforestation project activity under the CDM if the project participants are able to demonstrate to a DOE that the project activity would otherwise not be implemented due to the existence of one or more of the barriers listed in attachment A to appendix B. Where specified in appendix B for a project type, quantitative evidence that the project activity would otherwise not be implemented may be provided instead of a demonstration based on the barriers listed in attachment A to appendix B” (Decision 6/CMP.1, Annex, paragraph 20).
Participants of a small-scale A/R CDM project must demonstrate that the project would not otherwise be implemented because of one of the barriers listed below.

Investment barriers, other than economic/financial barriers:

a. Debt funding not available for this type of project activity;

b. No access to international capital markets due to real or perceived risks associated with domestic or foreign direct investment in the country where the project activity is to be implemented;

c. Lack of access to credit. 

Institutional barriers:

a. Risk relating to changes in government policies or laws;

b. Lack of enforcement of legislation relating to forest or land-use.

Technological barriers:

a. Lack of access to planting materials;

b. Lack of infrastructure for implementation of the technology. 

Barriers relating to local tradition:

a. Traditional knowledge or lack thereof, of laws and customs, market conditions, practices;

b. Traditional equipment and technology;

Barriers due to prevailing practice:

a. The project activity is the "first of its kind". No project activity of this type is currently operational in the host country or region.

Barriers due to local ecological conditions:

a. Degraded soil (e.g. water/wind erosion, salination);

b. Catastrophic natural and/or human-induced events (e.g. land slides, fire);

c. Unfavorable meteorological conditions (e.g. early/late frost, drought);

d. Pervasive opportunistic species preventing regeneration of trees (e.g. grasses, weeds);

e. Unfavorable course of ecological succession;

f. Biotic pressure in terms of grazing, fodder collection, etc.

Barriers due to social conditions:

a. Demographic pressure on the land (e.g. increased demand on land due to population growth);

b. Social conflict among interest groups in the region where the project activity takes place;

c. Widespread illegal practices (e.g. illegal grazing, non-timber product extraction and tree felling);

d. Lack of skilled and/or properly trained labor force;

e. Lack of organization of local communities. 

3.2. REDD

REDD (Reducing Emissions from Deforestation (and Degradation) in Developing Countries) is new concept for post-Kyoto era for Climate Change. REDD is expected to finalize the discussions on December 2009 (Cop 15). The mechanisms of REDD especially technical standards, methodological issues, guidelines under discussions are widely expanding. While the discussions are not yet finalized, this development cooperation study is expected and requested to produce effective data to contribute these discussions and future REDD implementation. The study has to follow the discussions results in UNFCC, and need to focus to the direction of future landing points as possible; therefore, following chapters shows main points that are the bases for implementing the Development cooperation study.

3.2.1 Details of Discussion on the REDD in the UNFCCC

Details of discussion on the REDD in the UNFCCC process were mentioned dividing three items; 1) before COP 13, 2) COP 13, 3) after COP 13, following descriptions of information on global emission from deforestation as the backgrounds on REDD.
(1) Background on REDD; Emission from the deforestation

According to the FAO (2005), deforestation, mainly conversion of forests to agricultural land, continues at an alarming rate of approximately 13 million hectares per year (for the period 1990–2005).  Deforestation results in immediate release of the carbon originally stored in the trees as CO2 emissions (with small amounts of CO and CH4), particularly if the trees are burned and the slower release of emissions from the decay of organic matter.  According to the forth assessment report of the IPCC, global anthropogenic greenhouse-gas emissions in 2004 was estimated at about 49 GtCO2/yr and the emissions from deforestation accounted for 17.4 %.  The IPCC also notes that reducing and/or preventing deforestation is the mitigation option with the largest and most immediate carbon stock impact in the short term per hectare and per year globally as the release of carbon as emissions into the atmosphere is prevented. 

(2) Before COP 13

The agenda item on “Reducing emissions from deforestation in developing countries and approaches to stimulate action” was first introduced into the agenda of Conference of the Parties (COP) at its eleventh session in Montreal (December 2005).  The governments of Papua New Guinea and Costa Rica with support of other seven other Parties of Bolivia, Central African Republic, Chile, Congo, Democratic Republic of the Congo, Dominican Republic, Nicaragua, through their submission　FCCC/CP/2005/　MISC.1, requested for this issue to be taken up on the agenda.  This proposal received wide support from Parties and there was general agreement on the importance of the issue in the context of climate change mitigation, particularly in light of the large contribution of emissions from deforestation in developing countries to global greenhouse gas emissions.  In this time, second “D” of REDD that is forest degradation was not included. 

In the context mentioned above, COP 11 provided a mandate for further work by the Subsidiary Body for Scientific and Technological Advice (SBSTA). Then, the issues had been discussed in workshops under control of SBSTA (Subsidiary Body for Scientific and Technological Advice) since COP 11. The discussions under the UNFCCC process focused on the identification of drivers of deforestation, scientific, technical and methodological issues relating to estimating and monitoring emissions, and costs and technical barriers for the implementation of activities to reduce emissions from deforestation.

(3) COP 13

Based on the discussion mentioned above, in the Bali Action Plan that is one of the decision adopted by the COP13 held in Bali in December 2007, issue on REDD was included as follows,
Policy approaches and positive incentives on issues relating to reducing emissions from deforestation and forest degradation in developing countries; and the role of conservation, sustainable management of forests and enhancement of forest carbon stocks in developing countries;
Following the Bali Action Plan, decision on the REDD was also adopted as Decision 2/CP.13 in the COP13. Based on the results of the COP 13, it is decided that REDD would be discussed as one of the components for next framework of UNFCCC to be agreed by end of 2009.  Furthermore, it had been discussed in the SBSTA until COP 13 that not only deforestation but also forest degradation should be included in the REDD. Through the discussion, second “D” in the REDD has been understood as forest degradation since COP 13.

The decision provides a mandate for several elements and actions by Parties:

· Further strengthening and supporting ongoing efforts;

· Support for and facilitation of capacity-building, technical assistance and transfer of technology relating to methodological and technical needs and institutional needs of developing countries;

· Explore a range of actions, identify options and undertake demonstration activities to address drivers of deforestation relevant to each country’s national circumstances; and

· Mobilize resources to support the efforts mentioned above.
(4) After COP 13

AWG-LCA (Ad-hoc Working Group on Long-term Cooperative Action) was established based on the Bali Action Plan after COP 13 and REDD has been discussed in the AWG-LCA as well as SBSTA. 

In 2008, a programme of work was undertaken on methodological issues related to a range of policy approaches and positive incentives that reduce emissions from deforestation and forest degradation in developing countries. Such methodological issues include finding ways to estimate emissions and changes in forest carbon stocks from forest degradation, means to establish reference emission levels and to address the displacement of emissions.
Although much discussion on the REDD mentioned above were made before COP 14 held in Poznan in December 2008, it was just decided without any conclusion with agreement on the REDD in the COP 14 that result of the post COP 14 discussion on methodology and technical issues on the REDD under the SBSTA would be reported in COP 15 to be held in December 2009.

In the context mentioned above, for making a Decision on the REDD in COP 15, discussion under SBSTA and AWG-LCA has been made since COP 14. The consideration of the issue under the UNFCCC during the last two and half years has spurred bilateral and multilateral cooperation activities involving governments and a broad range of organizations to build capacities and enhance technical and scientific knowledge in developing countries. Intergovernmental and non-governmental organizations have ongoing projects and activities in many developing countries, which are related to reducing deforestation as well as to conservation and sustainable forest management.
One of the outputs on REDD after COP 14 is launching website on the REDD. The Web Platform <http://unfccc.int/methods_science/redd/items/4531.php> on the UNFCCC website in accordance with decision 2/CP.13 was launched. It encouraged Parties, relevant organizations and stakeholders to share information through the Web Platform. In addition, the UNFCCC prepared the technical paper named “Cost of implementing methodologies and monitoring systems relating to estimates of emissions from deforestation and forest degradation, the assessment of carbon stocks and greenhouse gas emissions from changes in forest cover, and the enhancement of forest carbon stocks” in May 2009.
In addition, the SBSTA recommends the following guidance to be taken into account: The use of the Revised 1996 IPCC Guidelines for National Greenhouse Gas Inventories and encouraging the use of the IPCC Good Practice Guidance for Land Use, Land-Use Change and Forestry, as appropriate, as a basis for estimating anthropogenic forest-related emissions by sources and removals by sinks.

3.2.2 Issues under Discussion on the REDD in the UNFCCC

In this section, issues under the discussion on the REDD in the UNFCCC, what are discussion points on the REDD under UNFCCC negotiation, were described. Items of the issues are seven; 1) estimation on emission and monitoring, 2) way of setting appropriate reference emission levels, 3) national and sub-national approaches as unit of the REDD, 4) scope of the REDD including the REDD plus, 5) incentive mechanism, 6) process to realization of the REDD scheme, 7) cross-cutting issues.
(1) Estimation on Emission and Monitoring
It is almost consented through the negotiation and discussion in the UNFCCC that monitoring on the REDD should be implemented in combination with remote-sensing technology by satellite imagery and ground truth. However, some of the developing countries affirm that REDD should be for only deforestation based on the IPCC guideline 1996 because monitoring of forest degradation is relatively difficult by remote-sensing technology, while the developed countries affirm comprehensive monitoring on REDD including forest degradation and other land use as well as deforestation to be developed based on the IPCC guideline 2003 including the management of uncertainty.

(2) Way of Setting Appropriate Reference Emission Levels
REDD is a system to reward certain REDD credits for the reduced amount of carbon emission that is attributed to some sort of effort, comparing the carbon emission induced by deforestation and forest degradation that occur between one point and another in time and that assumed in the state of business as usual which can be basis for setting reference emission level. Therefore, it is one of most important and difficult points in the REDD discussion how the reference emission level should be set.

[image: image7.emf]It is said that change of forest area in countries where main natural vegetation type is forest has trend with a standard pattern. The forest area change may follow the pattern suggested by the forest transition (FT) theory, whereby at early stages in its development a country is characterized by the order of 1) high forest cover and low deforestation rates (HFLD countries), 2) deforestation rates accelerate (HFHD), 3) forest cover is reduced (LFHD), 4) deforestation rate slows (LFLD) after which forest cover stabilizes and eventually starts recovering. FT depicts a broad trend, and an extrapolation of historical rates therefore tends to underestimate future BAU deforestation for counties at the early stages in the transition (HFLD stage country that is country A in the figure), which means effort for the REDD is not appropriately evaluated. Meanwhile it tends to overestimate BAU deforestation for countries at the later stages (LFHD and LFLD stage country that is country B in the figure), which means they can get benefit (incentive) without any additional REDD activity. This is illustrated in Figure 3.1.1.
In this context, it is proposed that estimation of future trend should be revised by applying appropriate coefficient of socio-economical development according to each country condition. However, it has not yet reached to conclusion.

(3) National and Sub-national Approaches as Unit of the REDD
Even though a REDD activity is successful in a given area in a country, benefit from REDD is not necessarily obtained in the whole country level because deforestation may proceed in other areas in the country. Since framework of the UNFCCC is established by the Parties, they almost have consensus that monitoring in the country level should be basis. However, it is insisted that reliable monitoring system of whole country level cannot be established in short order in countries which do not have the system. Therefore, there are countries which insist that sub-national approach for the REDD has to be accepted in especially only given areas where much benefit from REDD can be taken, otherwise even project approach should be accepted. Discussion points are how REDD activities in sub-national level should be considered, for example, whether or not the activities can be first step to national level approach, how condition to deal with leakage issue can be set.

Regarding this issue, there is another aspect that is range of the forests to be concerned by REDD even by the national approach. Agreement has not been reached at the UNFCCC discussion on which of the followings becomes the basis of calculating the REDD credit: change in volume of the forests that exist on all the lands are applicable in the whole country, or; change in volume of the forests that store certain amounts of CO2 (forests in good conditions) in the whole country.

(4) Scope of the REDD including the REDD plus

Especially countries where forest cover increase have insisted to include forest conservation and increase of forest carbon stocks as well as reduction of emission from deforestation and forest degradation in the REDD scheme. In accordance with this insistence, it was incorporated in the Bali Action Plan of COP 13 that the role of conservation, sustainable management of forests and enhancement of forest carbon stocks should be considered, provided that priority to the reducing emission from deforestation and forest deforestation is given. This idea of “the role of conservation, sustainable management of forests and enhancement of forest carbon stocks” is called as REDD plus (REDD +), on which there are discussion points, for instance, what is definition of the REDD plus in detail, how the REDD plus should be dealt with. This means that scope of the REDD is still under discussion. The following description and table 3.1.1 is points to be discussed.

According to Markku Simula, following scope of REDD was considered. Views differ on what should be covered by REDD financing: should it be limited to reduction of deforestation and forest degradation only, or should it also cover other forest options for mitigation of climate change (Table 3.1.1). This largely boils down to how “enhancement of forest carbon stocks” and “sustainable management of forests” in COP-13 Decision 2 are interpreted, i.e. which activities are allowed within REDD. The key divergence in this respect appears to be whether creation of new sinks through afforestation and reforestation are included as they are currently covered by the Clean Development Mechanism (CDM) and what activities are covered under REDD. The concern here is which lands (non-forest land or forest land with existing forest cover) are used in order to avoid REDD becoming a perverse incentive to promote inappropriate conversion of existing forests to large-scale industrial plantations. Table
Table 3.1.1 Overview on mitigation approaches
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(5) Incentive Mechanism

Most of the developed countries support the utilization of carbon market as the incentive mechanism for the REDD, while some of the developing countries oppose the utilization of carbon market and support fund method that developed countries contribute.  The incentive mechanism has not yet been concluded and is under discussion.

(6) Process to Realization of the REDD Scheme

A developing country proposed idea to gradually realize the REDD scheme by three stages that are not exclusive; 1) preparation of condition and capacity building, 2) voluntary market mechanism, 3) market mechanism to be followed, in consideration of necessity of capacity building and application of technology. Based on the this idea, discussion point to select either fund method or market mechanism method regarding way of incentive mechanism mentioned in 3.2.2 (5) has been moved to point whether market mechanism method has to be established in the future or not.

(7) Cross-cutting issues
There are several REDD related cross-cutting issues to be discussed; 1) needs of indigenous people and community, 2) importance of co-benefit (biodiversity, water recourse, sustainable forest management, etc.), 3) usefulness of support from the United-Nation’s system and ITTO etc., 4) effectiveness of conservative approach for uncertainness of estimation, 5) necessity of separate understanding of contribution of natural and anthropogenic factors, etc.

3.2.3 Information on the REDD Submitted to the UNFCCC

The following information on the REDD were submitted to the UNFCCC by developed countries. The explanation of the section was made based on the REDD Web Platform on the UNFCCC webpage.

(1) Australia: International Forest Carbon Initiative (IFCI)

The international community agreed in Bali that action must be taken now to address deforestation and forest degradation in developing countries and to establish the necessary systems and financial mechanisms to ensure long term emission reductions. The International Forest Carbon Initiative is Australia's contribution to this global effort.

The International Forest Carbon Initiative is a key part of Australia's international leadership on reducing emissions from deforestation. The Initiative will support international efforts to reduce deforestation through the UNFCCC. It aims to demonstrate that reducing emissions from deforestation and forest degradation can be part of an equitable and effective international agreement on climate change.

A central element of the Initiative is its focus on developing practical demonstration activities in our region, particularly in Indonesia and Papua New Guinea. Australia has signed Forest Carbon Partnerships with both Indonesia and Papua New Guinea under the Initiative.

For more information on the International Forest Carbon Initiative visit: 

< http://www.climatechange.gov.au/international/publications/fs-ifci.html >

(2) Germany: Reducing Emissions from Deforestation in Developing Countries in a post 2012 climate regime – A Quantitative Analysis

The final report of a German research project on REDD discusses data availability and methodological questions, especially for six countries (Brazil, Peru, Congo (Brazzaville), Madagascar, Indonesia, Papua New Guinea).

The following URL is for finding the report prepared in August 2008,

< http://unfccc.int/files/methods_science/redd/methodologies/other/application/pdf/redd_uba_final_report_final_040908_cor.pdf >
(3) Norway: An Assessment of National Forest Monitoring Capabilities in Tropical Non-Annex I Countries, a report by GOFC-GOLD

The objective of this report was to specify and scope, for 99 tropical non-Annex I countries, the near term capacity development activities that would be required to implement an accurate forest area change and carbon monitoring system.  The focus is on actions that can be taken over the next five years to prepare for participation in a future REDD-mechanism under the UNFCCC.

As such, the report provides relevant input and recommendations for MRV-activities and investments in REDD-preparatory processes, such as UNREDD and the FCPF.

The report has been co-sponsored by the Prince's Rainforest Project and the Government of Norway's International Forest and Climate Initiative.

The following URL is for finding the report prepared in July 2009,

< http://unfccc.int/files/methods_science/redd/country_specific_information/application/pdf/redd_nat_capacity_report_herold_july09_publ.pdf >
(4) Norway: Reducing Emissions from Deforestation and Forest Degradation in Developing Countries: An Options Assessment Report

A report prepared for the Government of Norway by the Meridian Institute assesses several important considerations for a future REDD mechanism under the UNFCCC, and strives to clarify and inform some of the critical choices that will need to be made about including REDD in a Copenhagen agreement.

The following URL is for finding the report prepared in March 2009,

< http://unfccc.int/files/methods_science/redd/country_specific_information/application/pdf/redd_oar_english.pdf >
3.2.4 REDD Related Projects in Vietnam

Several projects were initiated in Vietnam for REDD preparation. Some of projects were abstracted for the description in this section, which are UN-REDD programme, technical assistance in the development of the National REDD by Finland, REDD preparation supports by SNV, GTZ Environmental Protection and Management of Natural Resources in Dak Nong Province.

(1) UN-REDD Programme

The general objective of UN-REDD programme is to support to have adequate policies and capacities for environmental protection and the rational management of natural resources and cultural heritage for poverty reduction, economic growth and improving the quality of life. It suggests that the programme has general focus of environmental protection, not only for carbon matters but also solving social problems by improving people’s life.  The programme budget is 4.5 million US dollars funded by Norwegian government.

UN-REDD programme has three outcomes: 1) to improve technical and institutional capacity to manage REDD activities at central level, 2) to integrate REDD into district land use planning, improved public awareness on REDD and REDD implementation capacity at province and district level, and 3) to establish cooperation on information and experiences sharing on REDD among the Lower Mekong Basin countries.

For outcome 2, UN-REDD has started to work at Lac Duong district (where Bidoup-Nui National park is located) and Lam Ha district (where coffee plantation is largely developed) in Lam Dong province. 

(2) Technical Assistance in the Development of the National REDD by Finland

Finish government is assisting REDD preparation in national level. The project is planned to review forest database and analyze the trends of forest change from 1991 up to now and estimate forest carbon stock and its change in Vietnam .The component currently working will be terminated in April 2010. 

(3) REDD Preparation Supports by SNV

SNV has long history of working widely in Vietnam in the issues of natural resource management. 

SNV has currently following four activities related to REDD preparation and carbon finance. 

· Development of a project related to cost effectiveness of REDD: Interviewing district officers and local farmers in Quang Binh, Dak Nong, and Lam Dong provinces in November, 2009. 

· Development of protected area management project by voluntary carbon finance at Cat Tien National Park in Lam Dong province.

· Forest Stewardship Council (FSC) certificate and carbon issues with Rainforest Alliance. 

· Analysis of satellite image for REDD project formulation. (analyses by MORDIS for forest cover, forest cover change and carbon density, 2000 and 2005 data). 

(4) GTZ Environmental Protection and Management of Natural Resources in Dak Nong Province 

The Objective of the project is to enhance participation of the rural poor, especially members of ethnic minority groups, in the economic development of Dak Nong Province. The project has three components: 1) decentralized development planning and allocation of resources, 2) community forest cultivation, land use planning and forest land allocation, and 3) upland farming and value chains. The project develops specific models in agriculture and forestry as well as technical and administrative guidelines and regulations for province-wide dissemination. The project is operated with Provincial People’s Committee of Dak Nong Province (PPC) as a lead executing agency and project period is between 2008 and 2011.

The pilot project activities include: forest inventory training in Dak Song district and forest land allocation in Tuy Duc district. .In Tuy Duc district, 1,198.5 ha of forest land were distributed to the commune in June 2009 with a temporary management plan. At the moment, the project supports the drafting of a detailed 5-year plan in cooperation with the forestry department of Tay Nguyen University. During a study trip in the neighboring province (RDDL Project), the "new" forest owners discussed the selection of the future benefit-sharing model, which should define how the revenues from the sale of raw materials are distributed.

In Tuy Duc commune, an analysis for benefit sharing model was conducted of lumber marketing based on a 700 m3 community forest area (1,016 ha), which was also connected with revisions to a forest management plan for period from 2010 to 2014. 


Poverty-relevant value-added chains were identified through the use of a PACA Process (Participatory Appraisal of Competitive Advantages), including all important actors from both pilot districts as well as the province (administration offices, advocacy groups, private sector, producers and traders).

3.3 Potential of voluntary and non-Kyoto carbon finance schemes for climate change mitigation in Vietnam

Several different types of non-Kyoto carbon finance schemes are found in the market depending upon the types of initiating bodies. The major schemes found in the market are Voluntary Carbon Standards (VCS), Climate, Community and Biodiversity Standards (CCBS), CarbonFix Standards, Plan Vivo and BioCabon Funds. In this section, these voluntary and non-Kyoto carbon finance schemes are reviewed and implication for project formulation for climate change mitigation in Vietnam is discussed. 

(1)　Overview of voluntary carbon market

Voluntary carbon markets can be divided into two categories: the Chicago Climate Exchange (CCX) and the Over the Counter Market (OTC). CCX is cap-and-trade system, while OTC market is project-based carbon transaction. The value of Voluntary Carbon market has increased dramatically accounting for 331 million US dollars in 2007, 78% of which is in OTC market (Hamilton, et al., 2008). Most of LULUCF projects by voluntary carbon finance have been financed by OTC finance except for one project in Brazil approved by CCX technical committee
. The total amount of carbon traded is much smaller in voluntary market (832 Mt CO2 by Kyoto projects and 65 Mt CO2 by Voluntary projects in 2007), the amounts have been increased dramatically in 2007 (165% annual increase for voluntary projects and 44% for Kyoto projects). The percentage of forestry projects are much larger in voluntary projects (15% by LULUCF projects in OTC market in 2007: 10% by Afforestation and Reforestation, 5% by avoided deforestation) than Kyoto projects (less than 1% by ARCDM). It suggests that there is a high potential for climate change mitigation by voluntary carbon finance in Vietnam.

(2) Voluntary Carbon Standards (VCS)

Voluntary Carbon Standards (VCS) is full-fledged carbon offset standards which provides accounting standards, monitoring verification and registration and enforcement systems. VCS is certified standards for Verified Emission Reduction (VER) and provides some of the most detailed methodologies to quantify carbon emission reduction, though social and biodiversity co-benefits are not considered. VCS was developed by International Emission Trading Association (IETA), The Climate Group (TCG), World Business Council for Sustainable Development (WBCSD), and World Economic Forum (WEF). 

1) Project type

There are four categories for Agriculture, Forestry and Other Land Use projects (AFOLU): 

a) Afforesattion Reforestation and Revegetation (ARR) including reforestation/re-vegetation of protected areas/degraded lands, and rotation forestry with long harvesting cycles

b) Agricultural Land Management (ALM) (cropland/grassland Improved management activities and land use conversion of cropland/grassland including adaptation of no tillage, elimination of bare fallows, use of cover crops, creation of field buffer (windbreaks, riparian buffers) and use of improved vegetated fallows; conversion of annual to perennial crops, and introduction of agroforestry.; Cropland and grassland land-use conversions (e.g. introducing agroforestry practices on degraded pastures)

c) Improved Forest Management (IFM) reduced impact logging, Conversion of logged (or would-be-logged) forests to protected forests, Extending the rotation age of evenly aged managed forests, and Conversion of low-productive forests to high-productive forests.

d) Reduced Emission from Deforestation and Degradation (REDD)

· Avoiding unplanned frontier deforestation and degradation: actions to reduce GHG emission by stopping deforestation/degradation of degraded to mature forests at the historically expanding forest frontier.

· Avoiding unplanned mosaic deforestation and degradation: actions to reduce GHG emission by stopping deforestation/degradation of degraded to mature forests occurring in a mosaic pattern.

2) Land eligibility

Forest lands converted to non-forest for less than 10 years are not eligible except for the case that ARR is a leakage prevention measure for REDD or IFM projects. Eligible forests for REDD must be forested for a minimum of 10 years. 

3) Additionality 

The following three types of tests are provided by VCS.

· Project Test: The project must show that implementation is not common practices due to the barriers of investment, technology or institutional/cultural/social causes. 

· Performance Test: The emission generated by the project is lower than that approved by VCS standards as business as usual (BAU). 

· Technology Test: The project and its location are contained in the list of project type and applicable areas approved by VCS program.

4) Permanence and market leakage 

All AFOLU projects are required to conduct non-permanence risk assessments which Reduced Emissions from Deforestation and Degradation (REDD) and Improved Forest Management (IFM) projects are required to conduct market leakage assessments. The outcomes are validated by a VCS Validater for the basis upon which buffer credits are set aside. Buffer credits are non-tradable and are maintained in an AFOLU Pooled Buffer Account to cover the risk of unforeseen losses in carbon stocks across the AFOLU project portfolio. 

5) Leakage

Leakage is evaluated by project type. For ARR, the evaluation follows ARCDM methodologies (e.g. IPCC 2006 Guidelines). For ALM, basically leakage is considered when the project involving land set-aside, ARCDM rules will be applied for evaluation. For IFM leakage credit adjustment is introduced depending upon the level of reduction of emission.

Table 3.3.1 Leakage credit adjustment for Improved forest management

	Project Action
	Leakage risk
	Leakage Credit Adjustment

	Reduction impact logging with no effect or minimal effect on total timber harvest volume
	None
	0%

	Moderate rotation extension (5-10 years)
	Low
	10%

	Substantial and permanent reduced harvest level
	High
	Similar carbon dense forest within country 40%

Less carbon dense forest within country 20%

More carbon dense forest within country 70%

Out of country 0%


Source: Voluntary Carbon Standard, 2008. 

6) Risk assessment

VCS evaluates risk by seven factors: land ownership type (certain land tenure with legal protection), technical capability of project developer/implementer, net revenues from the protected forest (high revenues by the project), infrastructure and natural resource (low likelihood of new road development/oil mineral resource development), population surrounding the project areas (stable or lower population increase), higher net financial return for deforestation agents, and low frequency of incidence of crop failures from severe droughts flooding and pests/diseases. The risk buffer in VCS is calculated based on project type (temperate or tropical, ARR or REDD) and project length (30 or 70 years). The initial risk buffer is settled (50, 30 10 or 0%) and the risk is reduced as project implements. 

7) Project approved

As of November 2009, only one forestry project (Reforestation of grassland areas of Uchindile, Kilombero, Tanzania and Mapanda, Mufundi, Tanzania) is registered as a project to have Voluntary Carbon Unit (VCU), the carbon offsets generated under the VCS program. The project is to establish forest plantation for timber and poles (ARR scheme). Since VCS only quantifies carbon emission, in order to assess co-benefits of community and biodiversity, the project was also applied for CCBS certification. The project was validated by CDM but withdrawn since the starting date of the project was prior to 2002 (which was accepted by VCS).  

8) Methodology for REDD project

Baseline and monitoring methodology of REDD projects is proposed by Terra Global Capital in 2009. 

(3) CarbonFix Standards

In 2007, the association organized a large group of experts to develop the criteria for the first version of the CarbonFix Standard was developed by CarbonFix, a non-profit organization registered in Germany, due to the undesired effects of Kyoto Protocol in forestry projects. The standards were developed in 2007 and released in Bali conference. CarbonFix Standards offers simple and clear standards. CarbonFix Standards recognizes FSC for forest management, environment and socio-economic aspects and CCBA for Additionality and environment and socio-economic aspects of the standards. 

1) Project type

CarbonFix Standards are restricted with carbon sequestration by sustainable forest management. 

2) Eligible lands

CarbonFix Standards requires Non-forest lands for 10 years prior to the project starts, but allow projects if there is absolutely no relation between project participants and the cause of deforestation. Description of historical records of the project site for the last 50 years is required. 

3) Additionality

Additionality can be demonstrated by the following documents. 

· Bank document to show non feasibility without carbon finance

· No similar projects found in the vicinity without carbon finance

· Planning with carbon finance from the beginning of the project 

· Non legal mandatory shown by official statement 

4) Leakage

Leakage is estimated by the following activities :fuelwood use, charcoal burning, timber harvesting, agricultural farming, resettlement, and livestock grazing. CarbonFix Standards offer simple formulas and tables to calculate leakages. 

5) Risk Assessment

CarbonFix Standards uses 30% fixed risk buffer subtracted from the reduced emission. 

Carbon calculation

CarbonFix Standards uses underestimated figures for CO2 fixation and overestimated figures for Baseline and Leakage. 

CO2 fixation (wood density =0.3, Biomass expansion factor = 1.1, Root-to Shoot ratio=0.1)

Baseline and leakage (wood density =0.7, Biomass expansion factor = 4.0, Root-to Shoot ratio=0.8)

6) Approved Project

As of November, 2009, only one project, Kikonda Forest Reserve Reforestation Project, is certified. The project planted 920 ha of forest plantation (1084 trees/ha) and sold approximately 40,000 tonCO2e. The project was certified by CCBS as well. 
(4) The Climate, Community and Biodiversity Standards (CCBS)

The Climate, Community and Biodiversity Standards (CCBS) is project design standards which offers rules and guidance for project design and development, in order to ensure climate change, local community and biodiversity benefits in the early stage of the project. CCBS was developed by Climate, Community and Biodiversity Alliance and are supported by International NGOs including Conservation International, The Nature Conservancy, CARE, Sustainable Forestry Management, BP and CATIE. 

1) Project type

CCBS offers a wide range of project types including primary forest conservation, reforestation or re-vegetation, agroforestry plantation, enrichment planting, introduction of new cultivation practices, reduced impact logging, reduced tillage on croplands, and improved livestock management. 

2) Eligible lands

CCB standards does not offer specific non-forested period for reforestation, but approved 10 year non-forested to be certified for reforestation project (e.g. Kikonda forest reserve project approved by CarbonFix Standards).

3) Carbon stock calculation 

Carbon credit calculation should be based on IPCC 2006 GL for AFOLU projects or a more robust and detailed methodology. For REDD, improved forest management and avoiding conversion of non-forestlands must include analysis of the relevant drivers, deforestation rate, and degradation in order to justify the approach. 

4) REDD projects
Two REDD projects are approved for CCBS: JUMA Sustainable Development Reserve Project in Brazil and REDD Ulu Masen Ecosystem project in Indonesia. 

The activities of these projects are combination of protected areas management with buffer zone management with local participation. The activities of JUMA project include: establishment of protected areas for sustainable use, strengthening environmental monitoring and control by local communities, community organizing for entrepreneurship, construction of education center for scientific research and education, payment for environmental services for clean water/healthcare/productive activities. The activities of REDD Ulu Masen Ecosystem project include: stakeholder consultation, improvement of forest management, reforestation and assisting natural regeneration by local individuals, and development of small-scale enterprise development. 

5) Carbon calculation in REDD projects

In JUMA project, baseline scenario was developed based on empirical deforestation model using distance from the highways and historical deforestation rate with the effects of macro-economic drivers (population growth, increased cattle and agricultural productions). The JUMA project is seeking for VCS validation for both methodology and project. 

REDD Ulu Masen Ecosystem project, Indonesia estimated carbon stock from natural forests by the following steps.

· Calculate carbon stock by IPCC default data

· Calculate carbon stock by non-IPCC models (Houghton, Olson, Achard and Brown Gibbs)

· Average the five IPCC and non-IPCC models

· Assume disturbed forest has 75% of the carbon stock of intact forests

· Assume area of intact forest (74% in case of Ulu Masen)

· Assume the difference of carbon stock by elevation class (four classes: by 500m in elevation)
· Develop carbon stock table by forest type and elevation class (intact/disturbed and range of elevation, 500m)
6) Risk Assessment

Risk buffers of 10% and 20% were applied for JUMA and Ulu Masen Ecosystem projects, respectively.

7) Approved projects

As of November 2009, 13 projects were approved (24 projects are under validation), seven of which are located in developing countries (Uganda, India, Brazil, Nicaragua, Indonesia, Panama and China). Reforestation projects use methodology of either CDM or other standards. 

Table 3.3.2  CCBS approved projects in developing countries

	Name
	Carbon sequestrated

ton CO2e
	Standards used/status

	Kikonda Forest Reserve Reforestation Project
	213,000
	Carbon fix standards

	Reforestation of degraded land in Chhattisgarh, India
	476,600
	Under review for ARCDM 

	The Juma Sustainable Development Reserve Project: Reducing Greenhouse Gas Emissions from Deforestation in the State of Amazonas, Brazil
	189 million 

3.6 million in the first 10years
	REDD

Under VCS validation

	Return to Forest, Nicaragua
	170,600
	N.A.

	Reducing Carbon Emissions from Deforestation in the Ulu Masen Ecosystem
	101 million
	REDD

	Panama Native Species Reforestation, Las Lajas, Chiriquí and El Pito, Veraguas, Panama
	120,000
	N.A. 

	Small-scale Reforestation for Landscape Restoration, Tengchong, Yunnan, China
	167000 

(30 years)
	Under review for ARCDM


(5) Plan Vivo

Plan Vivo provides standards for small scale LULUCF projects focusing on sustainable development and improving rural livelihoods and ecosystems. The most distinctive characteristics of Plan Vivo System are that it is purely “voluntary” and attempts to create a simple mechanism which is developed in the field of each project. Plan Vivo standards ensure that the carbon credits are traceable and monitored, and the price of carbon is decided by each project based on their costs and local conditions. Plan Vivo was initiated by Edinburgh Centre for Carbon management in partnership with El Colegio de la Frontera Sur and University of Edinburgh. Currently no third party verification is required for monitoring.

1) Project type

The project activities used in Plan Vivo include: 1) Small-scale timber plantations (uptake in new growth forest), 2) Restoration of degraded forests including. rehabilitation and fertiliｚation (enhance sink in existing forests), 3) Fire management (reducing emissions from existing forests), 4) Forest protection (reduce emissions from deforestation), and 5) Agroforestry (increased carbon storage on farmland).
2) Carbon stock calculation

Plan Vivo project tests carbon sequestration schemes, develops technical specification with estimation of implementation costs and carbon sequestration potential in a pilot phase and invites investors for further implementation. The following technical specifications were developed by the project in Scolel Te project, Mexico: forest management and conservation, improved coffee plantation, Taungya system, Forest restoration, Live fence, and Improved fallow. 
3) Leakage

Sustainability of producers’ life in their lands is required to avoid leakage. Mitigation measures against leakage for afforestation and forest conservation are described as follows.

Table 3.3.3  Leakage mitigation measure by Plan Vivo

	Land use activity
	Potential leakage
	Mitigation

	Afforestation
	Planting trees on agricultural land leads to further deforestation in other lands by clearing new areas
	Ensure that farmers have sufficient lands for agriculture and tree planting

	Forest conservation
	Leads to increased harvesting in other areas in order to meet the demands for timber. 
	Ensure that management plan includes actions to improve sustainable timber production.


4) Permanence and risk management

Plan Vivo aims to ensure long-term carbon storage through a combination of good management practices and financial incentives. It is expected that by year 10, once the payments have been made, the trees are fully established and the farmers will be able to see the benefit of the trees.

The following items are emphasized in the plan. 

· Community-led planning of activities, based on local needs and capabilities 

· Staged monitoring and payments based on the achievement of set targets 

· Tangible additional benefits over and above carbon finance, for example fuelwood from a woodlot, are developed over a long timescale so incentives for project activities remain and good practices become 'embedded' 

· Diverse portfolio of areas, activities and multiple species 

· Management interventions (fire control, pruning, general advice) 

· Continuing work with local organizations to supporting economic viability of forestry and agroforestry systems 

· Replanting obligation in case trees have died.

· Buffer stocks of carbon maintained to cover risk of losses 

Plan Vivo’s standards are project specific. Deforestation rates were estimated during the pilot phase of the project based on distance from roads and population density observed over the last 20 years. Based on the analysis, 50% risk factor was applied for forest management in Scolel Te project in Mexico. 

5) Additionality

Plan Vivo’s addtionality is demonstrated by three ways: high percentage of finance by carbon finance, barrier analysis (lack of finance, technical expertise, prohibitive political or cultural environments) and plantation of non-commercial native species. Since Plan Vivo carbon finance covers at least 70% of the establishment costs of new / restored areas, it is believed that without this finance the project would be unable to operate. Baseline scenario is calculated at current level when the project starts. 

6) On-going projects

Plan Vivo standards have been developed by a project in Mexico. Two projects (Uganda and Mozambique) are under pilot phase and are currently searching for investment. There is no activity initiated in Asia. Total carbon purchased is approximately 436,000 ton/CO2e by 2007. Carbon offset potential is estimated as 100 000 tonCO2e/year for Scolel Te project, 50,000 tonCO2e/year for Trees for global Benefits project, and 50,000 tonCO2e/year for Nhambita Community Carbon Project. 

Table 3.3.4  Carbon purchased in Plan Vivo system

	Year
	Project site
	Carbon Purchased

 Ton CO2e

	2007 
	Scolel Te project, Mexico, 

Trees for global Benefits, Uganda, 

Nhambita Community Carbon Project Mozambique
	142,866

	2006 
	Mexico, Uganda, Mozambique
	103,246

	2005 
	Mexico, Uganda, Mozambique
	38,987

	2004 
	Mexico, Uganda
	1,600

	2003 
	Mexico
	4,455

	2002 
	Mexico
	145,210

	Total
	
	436,364


Plan vivo maintains low cost project validation: Total cost for project validation is approximately US$11,400 which covers reviews and approval for PIN, tech spec, and PDD, and field visit. 

(6) BioCarbon funds

The World Bank has initiated Biocarbon fund in order to demonstrate projects that sequester or conserve carbon in forest and agro-ecosystems. The BioCarbon Fund purchases carbon from a variety of land use and forestry projects including Afforestation and Reforestation, Reducing Emissions from Deforestation and Degradation and is exploring innovative approaches to agricultural carbon.

Biocarbon fund aims to contribute to bottom-up rulemaking for CDM by bridging the gap between general guidelines and methodologies with their application to real-world projects. 

1) Projects

Currently carbon purchased carbon from 16 projects. Total of 5.2 million ton/CO2e is agreed to be purchased. 

Table 3.3.5  Projects with emission reduction purchase agreement by BioCarbon Fund

	Country/Project Name
	BioCF ERPA Emission Reductions tCO2e
	Total Project Emission Reductions Generation tCO2e

	Albania: Assisted Natural Regeneration 
	N.A.
	257,180

	China: Facilitating Reforestation for Guangxi Watershed Management in Pearl River Basin 
	462,014
	462,014

	Colombia: San Nicolás Agroforestry 
	120,000
	994,134

	Colombia: Caribbean Savannah 
	246,992
	327,341

	Costa Rica: Coopeagri Forestry 
	557,940
	613,733

	Ethiopia: Humbo Assisted Regeneration 
	165,000
	396,000

	Honduras: Pico Bonito Forest Restoration 
	450,082
	630,000

	India: Improving Rural Livelihoods 
	276,000
	534,760

	Kenya: Green Belt Movement 
	375,000
	791,825

	Madagascar: Ankeniheny–Zahamena – Mantadia Biodiversity Conservation Corridor and Restoration Project 
	200,000
	436,637

	Mali: Acacia Senegal Plantation Project 
	190,000
	1,400,000

	Moldova: Soil Conservation (BioCF) 
	600,000
	2,227,024

	Nicaragua: Precious Woods 
	174,796
	1,206,883

	Niger: Acacia Senegal Plantation Project 
	500,000
	1,077,926

	Philippines: Laguna de Bay Community Watershed Rehabilitation Project -1 

	32,323
	53,333

	China: Reforestation on Degraded Land in Northwest Guangxi 
	222,898
	440,000

	DR Congo: Ibi Bateke Carbon Sink Plantation 
	210,863
	500,001

	Moldova: Community Forestry Development 
	377,639
	550,000

	Trinidad and Tobago: Nariva Wetland Restoration 
	134,790
	193,952

	Total
	5,296,337
	12,835,563


2) Methodology for REDD projects

Biocarbon fund is currently reviewing three projects to be qualified as REDD: San Nicholas Agroforestry project in Columbia (1,400 hectares of AR, and 5,000 hectares REDD, 0.20 Mt CO2e by 2017 for AR), Pico Bonito Forest Reserve project in Honduras (0.45 Mt CO2e by 2017 by AR and 0.5 Mt CO2e by REDD) and Ankeniheny–Zahamena – Mantadia Biodiversity Conservation Corridor and Restoration Project in Madagascar (0.47 Mt CO2e by 2017 by AR, 4 Mt CO2e by 2017 by REDD). The activities of the projects are combined production and protection: protection of forest area in national park (REDD component), reforestation for a forest corridor to link fragmented habitats/degraded areas of abandoned pasture (carbon sequestration), creation of sustainable use protected areas, development of commercial plantation certified by FSC, and establishment of wood and fruit garden as alternative livelihoods to local communities (Livelihood development). 

The World Bank proposed “Methodology for Estimating Reduction of GHG Emissions from Mosaic Deforestation” for VCS and currently is applying to Ankeniheny–Zahamena – Mantadia Biodiversity Conservation Corridor and Restoration Project in Madagascar. 

3.3.2 Implication for Climate change mitigation in Vietnam

1) Land eligibility

The strict land eligibility (non-forest lands as of the end of 1989) was a large obstacle for project formulation for ARCDM. However, Voluntary carbon finance schemes have relaxed regulation to accept 10 year non forest lands for AR (VCS and Carbon Fixed Standards) and 10 year old forests for REDD (VCS). In Vietnam where large deforestation occurred after 1990, large area was deforested after 1990. These areas would be available for reforestation by non-Kyoto schemes (Figure 3.5.1). In addition itt should be noted that even forest land converted to non-forest land within the ten year period preceding project start is eligible for ARR activities in VCS if the ARR activity is a leakage prevention measures for REDD or IFM. It suggests that the land potential for ARR scheme would be larger if ARR activities are connected with carbon stock forests by REDD or IFM activities. 

2) Project type

Unlike CDM which is restricted only to AR scheme, Non-Kyoto carbon finance schemes offer varieties of project types: Improved forest management, agroforesty (increased carbon stock in agricultural lands) and REDD. Methodologies of Non-Kyoto schemes are important sources for these project types. 

3) REDD project implementation

REDD projects were initiated by large scale protection (Juma project in Amazon, 590,000 ha and y Ulu Masam project in Aceh, Indonesia, 750,000 ha). Since Vietnam is a small country with rapid economic growth and high population density, the methodologies used in these projects may not be applicable. In other words protection alone cannot easily stand without certain amount of production or income generation activities. Vietnam should focus on small-medium size project (up to few thousands hectares for AR and 100,000 ha for REDD) with forest protection together with production (income generation activities for poverty reduction, economic growth and improving the quality of life of local populations) as UNREDD program plans. Value of emission reduced may not be easily compensate agricultural production.  

BioCarbon fund is reviewing two projects that include production for protection (San Nicholas Agroforestry project in Columbia and Pico Bonito Forest Reserve project in Honduras). The methodologies of these projects may be partly applicable. 

Currently the preparation for implementing REDD is on-going in national level in Vietnam, however the methodology to actually formulate a project is not clear. In order to develop REDD projects the following information needs to be synthesized.

· Baseline scenario and deforestation rate at project site

· Risk buffer 

· Monitoring methods

In order to calculate baseline scenario, land area of each land use type at project site at two different times (before and now), existing carbon stock volume by each forest type (m3/ha) and coefficients to convert biomass from volume are needed. 

Deforestation rate can be estimated by empirical records (population density, and distance from paved roads as did by Plan Vivo), or by simulation based on fuelwood collection or charcoal production, human induced forest fire, conversion of forestlands to croplands/grazing lands/settlements, illegal logging of timber on commercial for sale, and logging of timber for local or domestic needs (Terra Global Capital, 2009). Risk buffer can also be determined by deforestation rates. 

Monitoring are consisted of three parts: estimating the change of forest type/land class; measurement of carbon stock density for each forest type; tracking GHG emission from emission sources (Terra Global Capital, 2009). 
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256

162

203

150

129

198
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55
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50

288

395

33
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72
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21
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34
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59

47
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16
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64
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38
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33

135

115
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47
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1
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46
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71

63
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274

370

304
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353
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76
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573
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Figure 3.3.1 Deforestation trends and land eligibility by project scheme

4) Utilization of national program to connect small-scale reforestation projects with local investors

Plan Vivo system develops technical specification for small scale reforestation at project site, and searches for investors. This approach may be interesting for companies that want to see real carbon sequestration produced by their own hands. Plan Vivo’s approach can be incorporated in a part of existing program (e.g. 661 reforestation program) as a fundraising system with relative low cost. By knowing the amount of carbon sequestrated by existing national program, some investors may be interested in funding a project as a part of their CSR. It should be noted that Honda has no interest in selling or offsetting the carbon in the AR project in Hoa Binh province developed by JICA. Honda is simply interested in reforestation activities carried out by their employees in the sake of their environmental education. 

4 How to find/define Deforestation and Forest Degradation by Satellite Data

4.1 Summary of General understandings about REDD

4.1.1 REDD measures by means of RS technologies

General idea and concept about REDD are discussed in Chapter 3. In this Chapter, we present the minimum requirements to develop estimating REDD by means of remote sensing with other additional information using internationally acceptable methods. In this study, we always focus on following points when develop methodologies.

· Balance of cost-effectiveness and accuracy

· Practical approach in terms of sustainable monitoring

· Harmonizing with existing Vietnamese forest inventory system
It was well known that if we spend a lot expenses, we got more accurate results and meet reporting requirements. The viewpoint of the sustainability of expense, such methodology is inadequate. This barrier makes difficulties to involve and participate actively in REDD mechanism for developing countries. And also, harmonizing with existing forest assessment system such as “National Forest Resource Inventory, Assessment and Monitoring Program (NFRIAMP)” is essential. Not only to meet international reporting requirements but also engage to national forest management strategy is quite important to promote sustainable forest management. These approaches have advantage that we can compare historical existing data if we harmonize with existing system.
On the other hands, low accurate estimation or vulnerable methodologies produce unreliable amount of reduction of emissions. When it comes to the points that these reduction of emissions dealing with Carbon Markets, these unreliable credits make moral hazard of market. From above reasons, we have to careful attention to balance of cost-effectiveness and accuracy from the perspective of practical and sustainable approach. 

4.1.2 Approach for selection of Methodologies for REDD measures
These are few reports, which are editing systematically in terms of implementing REDD using remote sensing technologies. “Source book” published by GOFC-GOLD are one of the most useful repots who try to building national REDD monitoring system in developing countries. In source book, they recommend following steps to build national assessment that is scientifically credible.

1. Selection of the approach:

　　a. Assessment of national circumstances, particularly existing definitions and data sources

　　b. Definition of change assessment approach by deciding on: 


i. Satellite imagery 


ii. Sampling versus wall to wall coverage 


iii. Fully visual versus semi-automated interpretation


iv. Accuracy or consistency assessment

　　c. Plan and budget monitoring exercise including: 


i. Hard and Software resources


ii. Requested Training

2. Implementation of the monitoring system:

　　a. Selection of the forest definition

　　b. Designation of forest area for acquiring satellite data

　　c. Selection and acquisition of the satellite data

　　d. Analysis of the satellite data (preprocessing and interpretation)

　　e. Assessment of the accuracy

We follow these steps and adapt to Vietnam condition and circumstances.

4.1.3 National circumstances in Vietnam
(1) Situation about deforestation and forest degradation in Vietnam.

As we well know that forest area of Vietnam increase every year due to national reforestation strategy called “5milion hectare program”. 

Figure 4.1 Total forest area from 2005 to 2008 (Source : Statistical Yearbook of Vietnam)

Figure 4.2 Forest fire and destroyed forest area from 1996 to 2007 (Source : Statistical Yearbook of Vietnam)
In spite of increasing forest area, deforestation and forest degradation is still increasing in some province. Under Decision11/CP.7, the UNFCCC defined deforestation as “the direct, human-induced conversion of forested land to non-forested land”. Based on this definition, we can point out some causes of deforestation.

· Diversion of forest area to agricultural area.

· Developing of forest area for dam construction or the others.
 Figure 4.3 LansatTM in 1990

   　Figure 4.4 LandsatTM in 1996

　   
Figure 4.5 LansatTM in 2001

   　Figure 4.6 LandsatTM in 2006

Figure 4.7 Ground photo in 1996

  Figure 4.8 Ground photo in 2009

Figure 4.9 LansatTM in 1990               Figure 4.10 LandsatTM in 1996

Figure 4.11 LansatTM in 2001               Figure 4.12 LandsatTM in 2005

Figure 4.13 Ground photo in 2009

　Figure 4.14 Ground photo in 2009

Degradation of forest defines as “A direct, human-induced, long-term loss (persisting for X years or more) or at least Y% of forest carbon stocks (and forest values) since time T and not qualifying as deforestation”. This means, degradation is emissions from forest caused by a decrease in canopy cover and is likely to difficult to identify by imagery. To develop REDD monitoring system especially focus on degradation, it is necessary to assess cause of degradation of forest and impact on the carbon stocks. It is thought that there are various kinds of the causes of the deforestation in Vietnam. According from Report of “Community Based Ecotourism in Da Lat (Filed Repot of Project Design Analysis Expert for the Project for Strengthening Community-based Management Capacity of Bidoup-Nui Ba National Park, Appendix 1 Meeting Memo)”, local officer (Lacdoung District) mention about 50% of the households had engaged in illegal activities such as illegal logging, shifting cultivation, gold mining, cutting trees for charcoal making and hunting/trapping. Especially, cutting trees for charcoal is considered the major issue that has influenced forest and ecosystem. They also estimate the average par capita charcoal production and also volume of woods required for charcoal making at 600kg/HH/ye and 20 logs with 25-50 cm BHD respectively. Interview in other village, they estimate about 600 to 500 kg/HH/ye and 5 logs with 50-60 cm BHD respectively. Each village has 178 and 185 households, and we can estimate forest degradation as follows.

178(households)*50%(engage rate to illegal activities)*20(logs/yr)=1780 logs/village/yr

185(households)*50%(engage rate to illegal activities)*5(logs/yr) =462 logs/village/yr

Decreasing of forest canopy caused by these amounts of exploitation is not enough to observe by satellite imagery such as Landsat TM. If we use high resolution data less than 1m ground resolution might be possible to observe such kind of degradation of forest. But these kinds of data needs high expenses and it makes difficult to collect data repeatedly in case of monitoring.

Some driving factors for degradation of forest in Vietnam are listed below.

· illegal logging, 

· shifting cultivation, 

· gold mining, 

· cutting trees for charcoal making

· hunting/trapping

· logging road construction

One of major challenge is to develop monitoring system about degradation area by cost efficiently and scientifically defensible.

Another point to keep in mind here is renegotiation speed in tropical rain forest on satellite imagery. Figure 4.15 shows typically examples of clear cutting for logging and renegotiation area with each LandsatTM images.

Clear cutting took place in 1990. After 6years later, it seems to be revegetated on LandsatTM image interpretation. This image composite Band4,5,3 for RGB respectively. It means light red color represent amount of chlorophyll is higher than others. Empirical rule on image interpretation of LandsatTM, these kinds of color mean shrub or brush land situations. What should be learned from this example, revegetation speed in tropical rain forest is quite fast compare with other forest area and we needs temporal satellite data.
Figure 4.15 Forest activities and LandsatTM imagery
4.1.4 Selection of satellite imageries
Availability and general understanding for use by satellite imageries are shown in table 4.1

Table 4.1 Availability of satellite data

(Source : Sourcebook) 
What deforestation can be observed in each resolution is dependent on the scale of deforestation and grade of degradation. Even that same scale of deforestation occurs in homogeneous rich evergreen forest area and mosaic land use area, former situation can observe easily compare with the other. Not only data cost and resolution, but also data archive and start-up period is also important to collect historical information. Soucebook recommend to select satellite data, Landsat-type data around years 1990, 2000 and 2005 will most suitable to assess historical rates and patterns of deforestation. On about data archive situation, almost complete global coverages from these Landsat satellites are available 1990s and early 2000s from NASA, the USGS, or from the University of Maryland's Global Land Cover Facility. These datasets can procure at low or no cost. On April 2003, the Landsat 7 ETM+ scan line corrector failed resulting in data gaps outside of the central portion of acquired images, but NASA provide Landsata-7 ETM+ reprocessed-fill product for the years 2005/2006 covers more than 90% of the land area of the Earth combine with Landstat-5.
Figure 4.16 shows satellite availability in Vietnam. 
*NFRIAMP(National Forest Resource Inventory, Assessment and Monitoring Program)

Figure 4.16 Data availability of existing data
(1) Coarse resolution satellite data

About coarse resolution satellite data, SPOT-VGT or MODIS data is available from around 2000 up to now. Since these kinds of satellite data provide daily temporal images, it has the advantage that we have chance to get cloud-free images.
In Vietnam, we have seasonal change forest like deciduous forest in highland and also, agricultural land for paddy filed is change in seasonally. Even that coarse resolution satellite provide daily images, not all imageries has cloud free. If we try to make land cover and land use maps take account to these seasonal situations, we have to pre-process to remove cloud from imageries.
Forestry and Forest Products Research Institute (FFPRI) and Japan Science and Technology Agency (JST) developed noise and cloud remove algorism so called LMF (Local Maximum Fitting). This process fits time series fitting model to original MODIS imageries and reduce cloud and noise effect. Result in, we produce time series profile images and understanding about characteristics of phenological observation and land use change. 
Figure 4.18 Profile of NDVI before LMF process      Figure 4.19 Profile of NDVI after LMF process
(Source : FMMND project)                             (Source : FMMND project)
Forestry Agency of Japan launched new project named “The Study Project on Forest Management for Mitigation of Natural Disaster (FMMND)- Study Project on Information Analysis and Management for Forest Cover Change Assessment in the Mekong River Basin” for the purpose of improve sustainable forest management and water resource conservation. In this project, study area covering Mekong River Basin and used MODIS 09Q1 products that was provide from USGS LP DAAC (Land Processes Distributed Active Archive Center). A MODIS09Q1 product has Band1 and Band 2 with the ground resolution of 250m and was pre-processed by 8days synthesis. They reproject imageries and calculate NDVI (Normalized Difference Vegetation Index) and after that, examine LMF process from the year 2000 to 2008. Following figures are quoted from project reports and show how NDVI profile describes land cover and land use information.
Major challenge use of coarse resolution data is capability of estimate deforestation and historical change analysis for reference level setting in REDD. We must clarify by validation process with medium or high resolution data and implement assess accuracy. Sourcebook mention, “Coarse resolution data also has cost advantages, offers complete spatial coverage, and reduces the amount of data that needs to be processed”. And “The use of coarse resolution data to identify deforestation hotspots is particularly useful to design a sampling strategy”. This means coarse resolution data has chance to stratification use for national level assessment and it is useful for development of a cost-effective system.

(2) Moderate resolution satellite data

As we discussed before, Landsat-type data is most suitable to assess historical rates and patterns of deforestation. Most challenging part of Landsat-TM is archive of recent data. In Vietnam, we need 30 Landsat scenes roughly and according from data search results, we can find 22 scenes of archive (Search condition : from 2005 to now and less than 50% of cloud cover). But in about 8 Landsat scenes, we could not find archive data.

Figure 4.20 Recently archive data of LandsatTM

Figure 4.21 Recently LandsatTM archive mosaic
Event if we could find satellite imageries of LandsatTM, they have scattered clouds, and they acquired different season. Covering whole country level in same season by LandsatTM data looks crucial to implement.

Moderate resolution satellite can observe forest change minimum mapping units by 0.5ha to 6.0ha(Table 4.1), but it depend on land cover and land use situation. We show several “Field Notes” as follow, which was collected by other mapping project. These Field Notes represent typical LandsatTM imageries by each land cover and land use in Vietnam.
Most of the scientists and experts who related to REDD will agree with the point that capability of LandsatTM for observing deforestation under the requirements of UNFCCC is sufficient information source. The major challenge is the point whether degradation can be observed or not. There is little observational data is the major factor, which makes this problem still more difficult.
Figure 4.22 Field note of LandsatTM Ground Truth.
(3)High resolution satellite data

Nowadays, many kinds of high resolution data are available. To calculate forest volume and/or biomass, Aerial photo is most reliable information source. Visual interpretation technique and integrate with ground truth data and aerial photo can produce forest volume estimation maps. Quick Bird and IKONOS satellite data are used in forest assessment project in last few years and next generation satellite is operational. These satellites have ground resolution less than 1m and it makes possible to identify crown density which variance are used for assessment of forest degradations. SPOT-5 satellite will provide rather coarse data than 1m level satellites, but it has advantage of sourcing cost. At Figure 4.23 and 24, we give concrete examples of satellite imageries and land use situations in Central Highland of Vietnam.

Figure 4.23 Comparison of satellite image resolution on cashew plantation
Figure 4.24 Comparison of satellite image resolution on pine plantation
The biggest weakness of high resolution satellite data is cost efficiency and data archive. These makes difficult to implement sustainable monitoring and develop reporting system. However high resolution data can be used to verify the results from coarse and/or medium resolution satellites. Moreover, small area assessment of forest degradation is practical approach if we could stratify national scale monitoring.

(3) Compare three different resolution

As we discussed before, capability of satellite imageries by each different resolution depends on land cover and land use pattern. That is to say, possibility of estimating deforestation and degradation of forest depends on scale of changes and surrounding situation.
4.1.5 Selection of classification technique
SourceBook listed classification and delineation technique by principles for use.
Table 4.2 Classification technique

(Source : Sourcebook)

These classification technique are use to single time data analysis. Temporal aquidition data such as SPOT Vegetation or MODIS has coarse spacial resolution. So, it is difficult to conduct visual interpretation by Dot or Pixelbase. In stead of poor ground resolution, temporal data provide histrical change and dynamics. In order to employ such an advantage efficiently, we must develop and adopt time series data analysis.

We would like to introduce several technique for the purpose of calclate index for evaluate forest cover or forest quality. These technique emphasize the advantage of temporal imagery and dynamics of index express forest change in a way.

(1)FI (Forest Index)

Forest Index (FI) is one index for describing the state of forest. FI was developed in “Forest Dynamism Study Project for Eastern Part of Asia (FDSP)” founded by Japan Forestry Agency. It calculates by integrating the area over 0.7 in the NDVI profile of one year obtained from time series analysis (LMF) of MODIS data. The value of NDVI when leaves of tree grow thick is over 0.7 mostly. Therefore, long green period and high tree’s activity make FI value larger. FI is the index to evaluate the state of forest through one year. This is a big different to other vegetation index which made by using only one satellite imagery data.
(2)GLP (Green Leaf Period)

In FMMND project, they compare several index which will conserning with forest situation such as NDVI max in a year or average of NDVI in a year, they found GLP(Green Leaf Period) is the most suitable index to cassify land cover and land use situation in Sount East Asia. GLP is one index which is the number of times that the value of NDVI exceeds 0.7 in every year. This means they have value of 0 to 46. 
Figure . 4.25　General concept of GLP (Source : FMMND project)

In cambodia, they set threshold,as follows.

Table 4.3 Classification parameters for GLP (In case of Cambodia)

	
	Maimun
	Minimum

	Evergreen Forest
	46
	36

	Deciduous Forest
	35
	26

	Shrub/Grass
	25
	16

	Agriculture
	15
	9

	Paddy
	8
	1

	Others
	0
	


(Source : FMMND project)                 
Figure 4.26 FI dynamics by land use and by year (Source : FMMND project)
4.1.6 Existing forest assessment system and other data

(1) National Forest Resource Inventory, Assessment and Monitoring Program

So far, FIPI(Forest Inventory and Planning Institute) executed two kinds of forest inventory survey. The first inventory called National Forest Inventory (NFI). It began from 1981 to 1983. It only did one cycle.

The second inventory called National Forest Resource Inventory, Assessment and Monitoring Program (NFRIAMP). It started from 1991, now the FIPI still continues to execute. The NFRIAMP plans each cycle for 5 years for whole country in Viet Nam. Now they are executing NFRIAMP in cycle 4. In this NFRIAMP, the plots were designed by using systematic sampling method. Amount of plots is designed as below:


Cycle 1 (1991 – 1995):

3,300 plots


Cycle 2 (1996 – 2000):

3,300 plots


Cycle 3 (2001 – 2005):

4,200 plots


Cycle 4 (2006 – 2010):

2,100 plots

Plots were changed in the cycle. Now an interval between plots is designed to 16km. The plot size is 1km by 1km. For each plot, there are 40 sub-plots. And each sub-plot size is 25m by 20m.

Figure 4.27 Sampling location design (Source : FIPI)
Table 4.4 Results of Cycle 3 inventory (Source : FIPI)
(2) Forest Distribution Maps

a) Forest Distribution Map 1990

At 1990, interpretation of LandsatTM image by FIPI was executed. These results summarize to forest distribution map of 1990 by province in hard copy. Figure 4.28 shows eastern parts of Lam Dong province by digital scanned image. We enlarge small portion of this map. Obviously, these papers contains tear and discoloration, wrinkles appear here and there. When we use this information as begging distribution map of forest, these distortion and noise cause low accuracy of forest change estimation. At this moment, it seems difficult to use it directly to analyze especially REDD monitoring.

Figure 4.28 Forest distribution map of 1990 (Source : FIPI)
b) Forest Distribution Map 2000

FIPI implemented assessment of forest situation around year 2000 using LandsatTM by visual interpretation. These results summarized for Forest Distribution Map 2000. At the time of interpretation, they take in account of forest quality (ex. rich, medium, poor). 

Table 4.5 Classification categories in 2000 (Source : FIPI)
Figure 4.29 Forest distribution map of 2000 (Source : FIPI)
c) Forest Distribution map 2005, 2008

[Definition of visual interpretation]

Young forest (type IIA): restored forest after farming, specified by primary timber, photon love, rapid growth, 1 canopy (breast diameter: 8cm). This kind of forest is without volume

Restored forest (type IIB): restored forest after farming or after exhausted exploitation. Concentrated photon love trees, complicated species, different age and not distinguishable of Dominant tree species.

Impacted Regeneration forest (secondary forest) (category 3) contains 3 types:

Exhausted poor forest (Type IIIA1): exhausted exploitation, broken structure. There are some mature trees but low quality (curve, pestilential insect). With shrubs and bamboo mixed. Forest cover is 0.3.Gbq = 6 – 10 m2. Mbq = 30 – 70 m3
Medium forest (type IIIA2): exhausted exploitation but can be restored (recovered). Middle canopy trees are the Dominant tree species with diameter at breast = 20 – 30 cm. Forest more than 2 canopies, discontinuous canopy because of remaining of previous canopy. Gbq = 11 – 15m2. Mbq = 80 -120 m3
Rich forest (type IIIA3): exploited forest or growth of type IIIA2. Close canopy with more than 2 canopies. The difference between IIIA3 and IIIA2 is higher amount of tree and bigger diameter of timber > 35cm. 

Figure 4.30 Forest distribution map of 2008 (Source : FIPI)
Figure 4.31 Forest distribution map of 2008 overlaying on SPOT image at deforestation area (Source : FIPI)
Figure 4.32 Forest distribution map of 2008 overlaying on SPOT image at degradation area (Source : FIPI)
(3) Forest situation Maps by Information System Development Project

Information System Development Project (ISDP) made forest situation map around 1990’s using LandsatTM data. This information can use to verify and cross check other information.

Figure 4.33 Forest Situation around 1990’s (Source : ISDP project)
4.2 Test application of each measure
To develop REDD measures system, we conduct test application on test site and examine several measures. These approaches will help to policy maker to decide appropriate REDD measure for Vietnam taking account of existing forest assessment system and cost efficiency. 

4.2.1 General Concept

Main concept of this approach based on following criteria and from the preliminary survey result of the existing data.

· Coarse satellite data has possibility to use stratifies national level monitoring, but it must needs accuracy assessment.

· LandsatTM is most appropriate source for monitoring deforestation, but limitation of data archive makes difficult to estimate reference scenario.

· To identify degradation of forest, it requires high resolution satellite data, but it needs high expense.

· Visual delineation produce very accurate results and it is necessary to identify degradation of forest wall to wall, but accuracy depends on technical ability of interpreter.

Figure 4.34 General concept for decision tree for REDD monitoring system

4.2.2
National Level assessment
Assessing for Deforestation and Degradation of forest by National Level, we use MODIS satellite data with following process steps.

(1) Detecting Deforestation（1st-D）

i)
LMF process is conducted for MODIS/NDVI data (46scenes/year) from 2001 to 2008.

ii) Setting threshold using indicator of “Green Leaf Period (GLP)” and produce forest distribution maps from 2001 to 2008. At this moment, we accept GLP>26 which decided by FMMND project in case of Cambodia. It might be necessary to develop other GLP threshold fit in Vietnam instead of Cambodia.
iii) In principle, deforestation area can detect by the difference between 2001 and 2008. But the area which fluctuating around GLP=26, is likely to detect as deforestation. We therefore used forest distribution map 2001 and 2008 combine with GLP difference between 2001 and 2008 is less than 15 and avoid these over estimation. This threshold needs to verification assessment by ground truth survey and other information sources.

Figure 4.35 Detection of Deforested Area

In figure 4.36, we shows forest distribution maps from 2001 to 2008 calculated by GLP index.

Figure 4.36 Forest Distribution Maps from 2001 to 2008

To cross check these forest distribution maps, we compare estimation amount of forest area with statistical data in year 2005, 2006, 2008 by province respectively.
Figure 4.37 Comparison of statistical information and an estimation model by province
(Source : Statistical Yearbook of Vietnam)
In each year, statistical data and estimation data has linear relation with high correlation coefficient and this correlation coefficient is almost same value and same inclination parameter at each comparison. From this comparison, it can be said that forest distribution maps produced by MODIS GLP index are good estimation results. These observations suggest methodological approach for productions of forest distribution maps by MODIS GLP index are appropriate to estimate national level.
If we calculate difference between forest distribution maps by each year respectively, we can detect deforestation in nation level.
When we estimate benefit of REDD scheme, we need reference scenario, which indicate future trends of deforestation and/or reforestation. To develop reference scenario, it require historical trend of carbon change by deforestation and/or reforestation. A basic unit of carbon change between deforestation and reforestation is quite different. Emission from deforestation is bigger than sequestration by reforestation in short-term monitoring. Therefore, estimation of forest change by MODIS must divide deforestation are and afforestation/reforestation area. Table 4.5 is the summary of forest change from 2001 to 2008 by every year.
   Table 4.5 ARD area from 2004 to 2008                   (Unit: km2)
As we mentioned before, we need historical trends of carbon change for implementing REDD scheme. So, we need forest area change convert to carbon change based on table4.5. A fixed precondition can be set up on the basis of the result of National Forest Resource Inventory, Assessment and Monitoring Program (NFRIAMP).Using table 4.4 (refer section 4.1.6), we set up precondition that deforestation will take place in evergreen forest and stock of timber volume is average of 3 categories (rich, medium, poor). Table 4.6 is basic units of volume loss from deforestation by each ecosystem regions.
Table 4.6 Basic Units of Timber Volume Loss from Deforestation
    [m3/ha]

	Northwest
	North-

eastern
	North-

Eastern
Red river
	North middle centre
	South middle center
	Highland
	Southeast
	Mekong river delta

	144
	134
	152
	159
	178
	166
	145
	163


We summarize REDD monitoring by MODIS in national level assessment as follows.

Deforestation area shows the decreasing tendency. In contrast, afforestation and reforestation area increase at the same turning point around 2004. What presumed the amount of the increase/decrease forest area of each year based on these data is shown below.
Table 4.7 Deforestation and Afforestation/Reforestation area from 2002 to 2008

	　
	04 - 05
	05 - 06
	06 - 07
	07 - 08

	Deforested Area    [km2]
	-13,531
	-8,190
	-8,961
	-8,466

	AR Area    [km2]
	8,735
	13,839
	11,514
	13,845

	Forest Area Change trends [km2]
	-4,796
	5,649
	2,553
	5,379


Figure 4.38 Deforestation and Afforestation/Reforestation area from 2002 to 2008

Figure 4.39 Deforestation and Afforestation/Reforestation volume from 2002 to 2008

This estimation indicates that total forest area in Vietnam is increasing the past several years. As we discussed before, implementing REDD scheme require carbon stock (or timber volume) change. Figure 4.38 shows forest area change and it is different trend when it converts to volume estimation. Basic units for conversion deforest area into volume loss are used table 4.6. Basic unit for afforestation and reforestation are difficult to find at the past results of research at this moment. We set precondition that afforested and reforested area has same volume of “restored forest type” in table 4.4 (see 4.1.6) and has 63 m3/ha. Of course, this precondition is over estimated about present condition but it might be conservative assumption for REDD benefit.
Table 4.8 Deforestation and Afforestation/Reforestation volume from 2002 to 2008
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Figure 4.40 Forest volume change trends from 2004 to 2008
(2)Detecting Degradation（2nd-D）

i)
LMF process are conducted for MODIS/NDVI data (46scenes/year) from 2001 to 2008.

ii)
Calculating Forest Index (FI) from 2001 t o 2008.
iii)By each pixels, a linear regression expression is applied respectively and inclination of regression is computed to detect changing trends.

ⅳ)Inclination level over 100 is defined as degradation Level 1 (High degraded area) and 70 to 100 is defined as degradation Level 2 (Low degradation area). These threshold sets by visual interpretation about satellite images and it is thought that the process of verification is required.

Figure 4.41 Detection of Degraded forest

Figure 4.42 FI value change from 2001 to 2004 calculate by MODIS

Figure 4.43 FI value change from 2005 to 2008 calculate by MODIS

Figure 4.44 Deforestation and Degradation between 2001 and 2008. (Whole country)

Figure 4.45 Deforestation and Degradation between 2001 and 2008. (Lam Dong province)
Figure 4.46 LandsatTM year 2001 and 2005
Figure 4.47 SPOT-5 year 2006

       Figure 4.48 Ground truth (Cashew Plantation)
In Figure 4.45, western part and North eastern part of Lam Dong province are affected by deforestation and degradation due to development of agricultural area. According from ground survey and interview for local officer, these forests area are converted to agricultural area and cultivate cashew nuts. By satellite imagery, LandsatTM observe these deforestation activities, but observing degradation is difficult. In contrast, by using SPOT-5 imagery degradation of forest can be interpreted by crown size and crown density.

(4) Another approach to monitor forest stock change (Deforestation and Degradation)

Using MODIS original bands with ground truth sampling information, it could provide above ground biomass with reasonable accuracy by large area in Africa (A Baccini et al 2008). This technique also could adapt to Vietnam combine with systematic sampling plot data conducted by national forest inventory program. At the present stage, we use correlation parameter and regression of Africa and estimate above ground biomass in 2001 and 2008. As might be expected that, it is necessary to adjust parameter and regression to fit to Vietnam, but if we could provide reasonable results, it is quite useful tools for monitoring REDD. Because, this technique can estimate forest stock without classification of forest type and it can be estimate deforestation and degradation respectively.
Figure 4.49 Forest biomass estimation maps using MODIS original bands (Units:Mg/ha)
4.2.3 Select REDD monitoring province for stratification.

As we discussed before, deforestation area could be estimated by MODIS in national level. But it is difficult to monitor degradation because of ground resolution of MODIS. On the other hands, national forest monitoring system by LandsatTM and SPOT-5 is scientifically defensible. In Sourcebook, it is recommended to stratify national scale to sub-national or regional scale. If we could stratify REDD monitoring area, by each province, it is also possible to introduce SPOT-5 analysis approach in REDD focus provinces. This approach has advantage to implement precise estimation system using SPOT-5 imagery with cost efficiency. But it also has disadvantage to lack of monitoring for “leakage”. To avoid this vulnerability of system, MOIDS level monitoring by every year in whole country and monitor other provinces, which do not introduce SPOT-5 data are necessary.

General idea to choose REDD monitoring provinces are as follows.

· High Deforested province

· High Degraded province

· High forest existing province

We classify each province by above criteria, and make “REDD type” evaluation index. At this moment, HHH to MLM is select to REDD monitoring provinces. Ideally, it is recommended that most of provinces are participate into REDD monitoring provinces. But it must taking into account cost expenses for sustainable monitoring practically.

In 23 provinces are selected REDD monitoring area and these provinces covering 81% of deforestation, 79% of degradation of forest and 75% of forest area in Vietnam. Other provinces are considered to small amount of deforested and/or small amount of existing forest area too small to dedicate REDD benefit.

Figure 4.50 Deforested area by province              Figure 4.51 Degraded forest 

(Level-1: High degraded area)
Figure 4.52  Degraded forest                Figure 4.53  Forest area in 2008 

(Level-2: Low degraded area)
Table 4.9 Classification by forest change type [km2]

Figure 4.54 Priority of REDD monitoring 

                                                              necessity by province

4.2.4 REDD monitoring by province level

After we decide REDD monitoring provinces from MODIS data, we carry out province level monitoring to estimate precise carbon change. In paragraph 4.1.6, we mention about potency of existing information about forest distribution in 2000 and 2008. In a year 2000, LandsatTM imageries are base information and visual interpretation was conducted. Definition about visual interpretation, they take in account of forest volume for interpretation. If there were no information about forest volume for each categories, results of National Forest Resource Inventory, Assessment and Monitoring Program (NFRIAMP) are adopted
Figure 4.55 Forest type map in 2000

Figure 4.56 Forest type map in 2008
In 2008, forest type maps are produced using SPOT-5 imageries. As we discussed capability of remotely sensing data, SPOT-5 could provide detail information include degradation of forest.

Figure 4.57 Forest type change from 200 to 2008

Table 4.10 Forest Types Change Matrix                   [unit: ha]

Attention!! Cylce3 data and forest types in 2000 and 2008 dose not much. We need re-summarize NFRIAMP results to adapt forest type classification system.

Table 4.11 Forest volume change by forest types                  [unit: m3]

Table 4.12 Forest volume change from 2000 to 2008 in LamDong province             [unit: m3]

Forest volume change matrix in table 4.12, we can estimate deforestation volume 14million m3 and degradation volume 11 million m3. Volume recover by regeneration is about 2 million m3.

We have to keep it in mind that this estimation include interpretation error and influence of difference of categories in 2000 and 2008.

4.3 Discussions 
To set up reference level using satellite imagery, 2 times data provide us linier estimation model and this model is not explain real dynamism of forest change. In contrast, historical data sets could not provide us detail forest change and accurate forest volume change. Monitoring about degradation by remotely sensed data, LandsatTM in not enough resolution and SPOT-5 is adequate to use it, but these data require high expense. 

On the other hands, we develop advantage of using MODIS data in terms of reference setting in test examination. So far, general tendency of forest change dynamics can estimate by MODIS in national level and stratify province for monitoring REDD activities or not. 

To integrate these situation and results of test examination, we came to conclude that for REDD monitoring, we introduce stratification process and after that, high resolution satellite interpretation technique are introduce with national forest inventory program. 
Finally, we propose REDD monitoring system for Vietnam as follows. 
Figure .4.58 REDD monitoring system in Vietnam (Draft)

5. Model Land Surveys

This chapter describes objectives, model land types, expected scope of work, and potential survey provinces of Model Land Surveys.

5.1 Specification of Model Land Type

It is generally accepted that the driving forces of deforestation in Vietnam are roughly divided into five categories: 1) conversion of forest for large-scale commercial agricultural lands (e.g. tea, rubber plantation); 2) encroachment in a form of shifting cultivation by local people; 3) inappropriate forest management and non-sustainable harvesting methods; 4) exploitation of material supply from forest (timber, fuelwoods and other forest products); and 5) other development (e.g. road, hydro-power, resettlement, industrial and mining) (DOF, 2009). The model land survey will attempt to figure out whether local level project activities related to natural resource management can effectively reduce deforestation or not.

The objective of model land surveys is to examine actual situation of deforestation at local level, and explore the potential of climate change mitigation in forest sector, REDD in particular, by quantifying financial cost/benefit and carbon benefits through project implementation. Potential project activities are varied depending upon existing vegetation as well as type and magnitude of deforestation pressure. Therefore, in order to reduce the pressure of deforestation, political interventions against large scale commercial development, appropriate utilization of forest resources as well as income generation by local populations is important. Table 5.1 demonstrates four several model land types with different themes and potential project activities. In order to reduce pressure for deforestation, project activities are provided for each type: 1) protection activities (model land type 1), 2) local based production activities (model land type 2), 3) timber production by local communities (model land type 3), and 4) establishment of man-made forests (model land type 4). In reality project activities may be mixed and the themes may be overlapped at field level, however, each model land/survey is being searched/planned by considering specific theme based on different institutional and political background as well as socio-economic and vegetative conditions. The results of model land surveys are also expected to contribute to developing appropriate methodologies for REDD project formulation at national level. 

Table 5.1 Themes and potential project activities of each model land type

	Model land type
	Theme
	Main project activities

	1
	Reduction of deforestation by avoiding large scale commercial agriculture development in high carbon stock forest 
	Forest protection

Eco tourism development

Payment of environmental services

	2
	Reduction of deforestation by enhanced small-scale agriculture development near high/medium carbon stock forests 
	Forest protection

NTFP production

Improved fallow

Agricultural intensification

Agroforestry

Income generation for local community

	3
	Reduction of deforestation and/or forest degradation by reduced impact logging and sustainable natural forest management by reforming state forest companys or introducing community forest management 
	Reduced impact logging
Sustainable natural forest management

	4
	Reduction of Deforestation by Sustainable Timber/Fuelwood Production in Man-made Forests 
	Forest protection 

Reforestation/ afforestation 

Assisted natural regeneration

Enrichment planting


5.2 Criteria and Expected Outputs of Each Model Land Type 

In this section, criteria of site selection and expected outputs of four (4) model land types are described.

5.2.1 Reduction of Deforestation by Avoiding Large-scale Commercial Agricultural Development in High Carbon Stock Forest

The conversion of large carbon stock forest into agricultural plantations is considered to be the strongest driving force for deforestation in Vietnam, particularly in Central Highlands area. According to the master plan, 62,000 ha of natural forests are planned to be converted to rubber plantations in Binh Phuoc province in the next ten years. According to statistical data of DOF, 38,000 ha of natural forest in Dak Nong province was converted to other land use in 2007. The objective of the survey is to compare the economic magnitude of the pressure of large scale agricultural activities and the value of existing carbon stock.  

The site will be selected from the highest potential site for REDD project based on the following criteria;

· large areas with remaining high carbon stock forest

· fast deforestation area/rate

· large scale commercial agricultural development. 

· production forest where forest are legally susceptible to be harvested

The survey will estimate 1) costs/benefits of forest protection and other project activities, 2) opportunity costs of agricultural activities, and 3) carbon benefits, and calculate carbon price. Potential project activities, carbon benefits and outputs will be as follows.

Cost/benefit analysis for potential project activities (US$/ha)

Development of forest reserve (limited harvest allowed, private lands or public lands), sustainable production of NTFPs, and other development activities for income generation using rich forest resources (e.g. Eco tourism) 

Agricultural productivity

Economic profitability (opportunity cost) of agricultural production at the site (US$/ha)

Carbon Benefit (CTon/ha)

Carbon stock of the reserve (CTon/ha)

Outputs
The survey will compare financial benefit by project activities (US$) with opportunity cost of agricultural production (US$). The difference divided by Carbon benefit will be carbon benefit. The survey will evaluate the size of protected area and project activities with carbon price. 

(Financial benefits of project (US$) – Opportunity cost of agricultural production (US$)) / Carbon benefit (CTon) = Carbon Price (US$/CTon).

5.2.2. Reduction of Deforestation by Enhanced Small-scale Agriculture Development near High Carbon Stock Forests

The forests areas in Vietnam are largely utilized for shifting cultivation for subsistence needs and cash income by local populations. Thus forests are degraded with low carbon stock or even deforested. By protecting remaining forests, rehabilitating existing degraded forests, planting trees in unused grasslands and/or degraded forests, together with improved agriculture and livelihood development, deforestation could be reduced or mitigated and the amount of carbon stock in the area could be increased.

The objective of the survey is to figure out the potential of reduction of deforestation caused by shifting cultivation by enhanced agricultural production and livelihood development for local communities. The site will be selected based on the following criteria;

· sites with high carbon stock forest

· sites with small scale agricultural development such as shifting cultivation

· low population density

High potential of reducing emission per unit cost is expected where population density and agricultural productivity are low. Potential project activities, carbon benefits and outputs will be as follows.

Cost/benefit analysis for potential project activities (US$/ha or US$/ production)

· Development of communal forest reserve for forest protection (limited harvest allowed) 

· Forest protection activities

· Rehabilitation of degraded forests (enrichment planting, planting of NTFP species. etc.)

· Reforestation on available grasslands

· Enhancement of agricultural production (e.g. Organic agriculture, agroforestry, livestock production) 

· Value addition and marketing support for agricultural and other products

· Introduction of carbon saving technologies to reduce negative impacts on forest resources (e.g. Use of biogas for cooking energy, improved cooking stoves)

Agricultural productivity on existing land use (US$/ha)

Economic profitability (opportunity cost) of agricultural production at the site 

Carbon benefit (CTon)

Carbon stock saved in the reserve/corridor (reduced without the project)

Carbon sequestration by reforestation and improved agricultural activities

Carbon saved by introducing carbon saving technologies

Outputs 

The similar outputs are expected with 5.2.1. The price of carbon calculated by Carbon saved/sequestrated (CTon) per unit cost of project activities (CTon/US$)

5.2.3. Reduction of Deforestation by Reduced Impact Logging through Reforming State Forest Companies and Introducing Community Forest Management

Deforestation in Vietnam occurs by non-sustainable timber harvest. By introducing reduced impact logging (RIL), carbon emission from timber production can be reduced. Timber harvest by state forest companies can be largely enhanced by introducing RIL, maintaining canopy cover, mother trees, and diameter distribution, as well as considering biodiversity and soil conservation.  Also by introducing community forestry management (CFM) with secured land tenure, local communities are encouraged to protect the forest and carbon stock could be potentially maintained. It should be emphasized here that forest degradation largely encourage encroachment by local people. The objective of the survey is to figure out whether Reduced Impact Logging by local community or state forest companies can reduce carbon emission or not.

The sites will be selected based on the following criteria;

· deforestation and/or forest degradation caused by unsustainable timber production

· potential of reducing emission by means of RIL by state forest companies and CFM (timber production, NTFP, etc.) 

Potential project activities, carbon benefits and outputs will be as follows,

Potential product activities

Timber production by reduced impact logging (US$/m3 or US$/ha)

Carbon benefit

Reduced carbon emission from timber production by introduced reduced impact logging (CTon/ha or CTon/m3)

Outputs

Amount of reduced carbon emission by sustainable forest management per project cost (Cton/US$)

5.2.4 Reduction of Deforestation by Sustainable Timber/Fuelwood Production in Man-made Forests

Many reforestation projects are found in Vietnam: five million hectare reforestation project, initiatives by state forest companies, commercial-based projects and others. In order to be eligible as climate change mitigation projects, lands need to be non forest for a certain period (20 years since the end of 1989 for AR-CDM, and 10 years for voluntary carbon schemes). However, by combining with REDD, the requirement may become lower as seen in Voluntary Carbon Standards (less than 10 years for leakage reduction for forest protection). By producing timber sustainably deforestation can be mitigated. Bali Action Plan clearly mentioned that the role of sustainable forest management for reduction of emission should be recognized. 

The objective of the survey is to figure out where reforestation activities combined with forest protection can be feasible as a carbon finance project. The sites will be selected based on the following criteria;

· remaining forest resources for protection owned by project implementers (e.g. state forest companies, local communities)

· available unused grasslands or shifting cultivation areas with low productivity (non forest for less than 10, between 10 and 20 years)

· potential of project implementers to be organized for reforestation, forest protection and production

Potential project activities, carbon benefits and outputs will be as follows,

Potential project activities for cost/benefit analysis (US$/ha)

Development of forest plantation for sustainable forest production 

Forest protection

Carbon benefit

Increased carbon stock benefits by reforestation activities (CTon/ha, or US$/ha)

Reduced carbon loss from natural forests replaced by timber/firewood produced in man-made forests (CTon/ha, or US$/ha)

Outputs
Increased carbon stock/saved per unit cost of project activities (CTon/US$)

5.3 Expected Scope of Work

The scope of work for model land survey include: 1) Site selection, 2) Collection of general information about survey site, 3) Analysis of historical deforestation, 4) Analysis of land owners and capacity, 5) analysis of driving forces of deforestation, 6) Specification of project activity, 7) Cost benefit analysis, 8) Estimation of carbon benefit of project activity, 9) Evaluation of carbon price, and 10-11) Leakage and risk assessments. 

5.3.1 Site Selection

The boundary of model land site can be specified by political boundary: district, commune, village, or several villages. 

The site for model land type (2 and 4) can be chosen from villages where community forest projects by GTZ or TFF (Trust Fund for Forests) was implemented since village land use map is available.

The forest in the villages can be either production or protection forests, but the project activities should be legally allowed but are not legal obligation (regulation surplus by carbon finance should be recognized.).
5.3.2 General information of survey site

Data on socio-economic conditions concerned with deforestation and forest degradation should be collected. 

· Population change in the province and district from year 2000 to the latest year

· Change of production and area of agriculture from year 2000 to the latest year

· General information of forest: forest category (special use, protection and production), forest change (conversion of forest class to other land use class)

5.3.3 Analysis of historical deforestation

The survey will analyze the historical deforestation in the survey site. Forest map of three different times will be provided by the Team. The methods will be as follows. 
· Specify the area of each land use of the model land site in the forest maps (1990, 2000 and the latest)

· Estimate deforestation (change of land/forest use) of the model land site by comparing the forest maps (1990, 2000 and latest)

· Calculate change of carbon stock (CTon) for each forest class by using existing inventory data for each forest class and IPCC default data 

· Estimate carbon stock change by deforestation by multiplying the area of forest class changed with average carbon stock per hectare

5.3.4 Assessment of land/forest ownership and capacity

The study will assess ownership of existing lands and forests, either owned by community, household or other organization (e.g. state forest company). 

Capacity assessment includes assessment of management capacity (qualification and experience of potential management staff) and financial capacity (e.g. healthiness of financial reports)

5.3.5 Analysis of driving forces of deforestation

Magnitude of driving forces for deforestation will be evaluated. The procedures for the analysis would be as follows. 

· Specify the area of deforestation and degradation by forest classes

· Specify driving forces of deforestation by observing changing land use type (Conversion to Cropland or grasslands, settlement areas, or others) and degradation (Fuelwood/charcoal collection, illegal logging for commercial use/local use, forest fire, livestock grazing)

· Estimate economic benefit of the drivers from forests.

For example the economic benefits (productivity) of driving forces from forests may be estimated as follows. 

Shifting cultivation/livestock grazing

Economic productivity per hectare (opportunity cost for replacement) (US$/ha)

= Profit – cost of shifting cultivation/livestock grazing (US$/ha)

Firewood collection: 

Economic productivity per hectare (firewood production per hectare (US$/ha))

= Local price of firewood (US$/m3) x firewood production per hectare (m3/ha) 

Timber harvest

Economic productivity per hectare (US$/ha)

= Commercial price of timber (US$/m3) x timber harvested per hectare (m3/ha) 

5.3.6 Specification of project activity

Assuming project implementation in the model land, the actions to increase biomass and reduce deforestation (carbon benefits) or generate income (economic benefits) for or from each land use type will be specified (Table 5.2). Some activities are carried out land basis but some are non land base income generation activities.

Table 5.2 Example of land use type and potential activities

	Land use type
	Activities
	Carbon Benefit
	Economic Benefit

	Rich forest
	Protection

Forest fire prevention
	*

*
	

	Medium forest
	Protection

Forest fire prevention 

NTFP production
	*

*

*
	*

	Degraded forest
	Rehabilitation
	*
	

	Grasslands

Shifting cultivation area
	Reforestation

Fodder tree planting

Fruit tree planting

Live fences

Alternative agricultural activities
	*

*

*

*

*
	*

*

*

*

*

	Croplands on slope
	Terrace development

Contour tree planting
	
	*

*

	Non land base
	Alternative income generation activities (e.g. eco tourism)

Activities to reduce deforestation pressure

(e.g. introduction of energy efficient cooking stove)
	*

*
	*

*


After specifying the type of activities the survey will specify the detail design of each project activity. 

5.3.7 Cost Benefit Analysis

(1) Cost/benefit analysis for project activity

Financial cost and benefits associated with introducing project activities will be estimated. For example the costs for afforestation/reforestation include the followings. 

a) Cost of plantation per hectare (land preparation (land survey of plantation area by GPS, etc.), planting, tending such as wedding, fertilizer if needed, etc.) 

b) Cost of seedlings (unit cost, numbers per hectare, and transportation cost from nursery to the site)

c) Cost of management (technical guidance, checking, 

d) Cost of protection (making firebreak, etc.）

e) Cost of monitoring survey to grasp volume.

Table 5.3 demonstrates an example of cost norm for reforestation by DOF. 

Table 5.3 Example of cost norm of forest protection reforestation on grasslands 

in Dien Bien, 2009

(Acacia hybrid plantation 2mx3m interval)

	Activities
	Cost (VD/ha)

	Planting for the first year
	6,625,000

	Workforce, seedlings and transportation of seedlings, Service, Surveying and designing, Verification, Technique guidance, payment to village/commune, Checking/handing over
	

	Tendering for the 2nd year
	2,261,500

	work force, replanting + transporting seedlings/ha (15%), service, Technique guidance, Verification, Payment to village/commune, Checking/handing over
	

	Tendering for the 3rd year
	1,354,000

	Workforce, Service, Technique guidance, Verification, Payment to village/commune, Checking/handing over
	

	Tendering for the 4th year
	1,246,000

	Workforce, Service, Technique guidance, Verification, village/commune, Checking/handing over
	

	Gran total
	11,288,500


Source: DOF, Dien Bien. 

(2) Estimation of carbon benefit of project activity

The survey will estimate carbon benefit associated with project activities. 
For Reforestation/afforestation the following procedure will be expected. 

a) Calculate yield of planted trees from yield table (if available) or prospective yield table based on the best scientific sources. 

b) Calculation of generated biomass by using wood density, default values of biomass conversion and expansion factors, and below to above-ground biomass ratio of IPCC GPG 2006.

(3) Evaluation of carbon price

Based on estimated cost/benefit and carbon benefit associated with all the actions designed in the survey, carbon price for each model land type will be calculated based on the following formula. 

Cost for all activities (US$) – Economic benefit (US$) 

= Carbon benefit (CTon) x Carbon price (US$/CTon)

5.3.8 Leakage assessment

The project activities may have leakage of carbon emission to other area. From the driving forces specified in each model land, driving forces replaced by project activities will be specified (e.g. croplands replaced by reforestation site). The survey will estimate the change by introducing the project and the amount of compensation by project activities (e.g. fuelwood produced by forest plantation). The leakage will be estimated by subtracting compensation from the loss by project activities.  

Potential Leakage = Production activities before project - Production activities after project

– Compensation by project

For fuelwood production by reforestation project: 

Potential Leakage = Fuelwood produced from the forest before project 

- Fuelwood produced from the forest after the project – Fuelwood saved/produced by the project

5.3.9 Risk Assessment

The survey will assess the risk of project activities with special attention to ownerships of resources and beneficiaries of projects. 

5.4 Potential Survey Site for Each Model Land

Based on the discussion with the Vietnamese partners concerned with the Study, main themes of model land type and potential survey provinces are summarized in Table 5.4

Table 5.4 Summarized theme and potential provinces of each model land survey

	Type
	Theme
	Potential survey 　province

	1
	Reduction of deforestation by avoiding large scale commercial agriculture development in high carbon stock forest
	Binh Phuoc

Dak Nong

Dak Lak

Son La

	2
	Reduction of deforestation from enhanced local-based small-scale agriculture development near high carbon stock forests
	Dak Nong

Dak Lak

Kon Tum

	3
	Reduction of deforestation by reduced impact logging through reforming state forest companies and introducing community forest management
	Dak Nong

Nghe An

Quang Binh

	4
	Reduction of deforestation by sustainable timber production in man-made forests
	Nghe An

Son La

Dien Bien

Bac Can

Thua Thien-Hue

Hoa Binh












































































































































Step 0. Preliminary screening based on the starting date of the A/R project activity





Proposed forestation is not A/R CDM project activity





Step 1. Identification of alternative land use scenarios to the proposed A/R CDM project activity





Proposed A/R CDM project activity is not additional





Baseline is the land use scenario that was determined following the stepwise approach provided by the baseline methodology





A stepwise approach for determination of the baseline land use scenario as provided by the baseline methodology





List of land use scenarios that are consistent with enforced mandatory applicable laws and regulations





Proposed A/R CDM project activity is additional





Step 4. Common practice analysis





Step 2. Investment analysis





Step 3. Barrier analysis
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Source: Angelsen, A. , 2008, Moving Ahead with REDD Issues, Option and Implications, CIFOR, Bogor.


Figure 3.1.1 The forest transition and historical baselines





Source: Simula, M (2009), REDD Finance Mechanisms, TFD Background Paper
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� The section of “Issues under Discussion on the REDD in the UNFCCC” was mainly described based on the Tatsuya Watanabe: Brief History and Recent Development in REDD Discussion appeared in new series No. 75 of Japanese Journal of International Forest and Forestry published in June 2009.


� Project MASISA S.A. MASISA S.A is a forest company with plantations of pine and eucalyptus, which are FSC-certified, located in Chile, Argentina, Brazil, and Venezuela. MASISA is a member of the Chicago Climate Exchange (CCX) and the verification completed in 2007 was an assessment of CO2 stock and reductions from the MASISA estate from January 1st, 2003 through December 31st, 2006. The methodology was based on a CO2 Reduction Model developed by MASISA and approved by the CCX forestry technical committee. The Rainforest Alliance also verified the total carbon net change during the 2007 reporting period to a reasonable level of assurance.
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