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2． 国内研修（PDD作成研修） 資料 

 

０１ CDM植林のルールの復習 

（財）国際緑化推進センター 研究員 棚橋 雄平 

０２ CDM植林を巡る国際議論の動向 

林野庁計画課海外林業協力室 課長補佐 武藤 信之 

０３ CDM植林方法論等の改訂状況 

（財）国際緑化推進センター 研究員 棚橋 雄平 

０４ 事例研究１（インドネシア マングローブ植林プロジェクト） 

（株）ワイエルインベスト 沖元 洋介 

０５ 事例研究２（中国 環境植林プロジェクト） 

慶應義塾大学 商学部 教授 桜本 光 

０６ ディスカッション 

モデレーター：早稲田大学 人間科学学術院 福嶋 崇 

０７ PDD作成演習の説明・グループ分け 

０８ CDM植林の審査＆検証－DOE の役割― 

（株）JACO CDM 審査部 主席 福田 輝夫 

０９ PDD作成演習（A）事業概要説明 

（財）国際緑化推進センター 技術顧問 大角 泰夫 

１０ PDD作成演習（B）ベースライン＆モニタリング方法論 

（財）国際緑化推進センター 主任研究員 仲摩 栄一郎 

１１ PDD作成演習（C）クレジット期間の吸収量算定 

（財）国際緑化推進センター 技術顧問 森 徳典 

１２ PDD 作成演習（D,E,F）環境影響、社会・経済影響及び利害関係者のコメント （財）国際

緑化推進センター 技術顧問 大角 泰夫 
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19 20

Site 
The 

nearest 

island 

Area 

(ha) 
Time Species Distribution 

A Sekenah 29.0 
17.4 

September, 2006
R. mucronata, 60%

1.5m x 1.5m
11.6 R. apiculata, 40%

B Sekenah 55.0 April, 2008 R. mucronata, 100% 1.5m x 1.5m

C Tenggau 22.0 March, 2011 R. mucronata, 100% 1.5m x 1.5m

D Teraling 9.0 March, 2011 R. mucronata, 100% 1.5m x 1.5m

 Total 115    

21

Data variable Source of data Data unit Measured, 
calculated 
or estimated 

Recording 
frequency

Proportion 
of data to 
be monitored

How will the 
data be 
archived? 

Comment

Location of the areas 
where the project activity 
has beenimplemented

Government-issued map 
attached to MoU signed by 
Batam City

Latitude/lo
ngitude

Measured Every 5 
years

100 % Electronic, 
paper and 
picture

Field work using 
GPS

Size of the areas where the 
project activity has been 
implemented 

Government-issued map 
attached to MoU signed by 
Batam City

Hectares Measured Every 5 
years

100 % Electronic, 
paper and 
picture

Field work using 
GPS

Location of the permanent 
sample plots

Map, specification and field 
work of the project

Number of
plots

Measured Every 5 
years

100 % Electronic, 
paper and 
picture

Field work using 
GPS

Number of stands and live 
trees

Permanent sample plots Number of 
trees

Measured Every 5 
years

All of those 
included in 
sample plots

Electronic, 
paper

Measure DBH for 
each tree that falls 
within the sample 
plot and applies to 
size limits

DBH (Diameter at breast 
height)

Permanent sample plots cm Measured Every 5 
years

All of those 
included in 
sample plots

Electronic, 
paper

Measure height (H) 
for each tree that 
falls within the 
sample plots and 
applies to size limits

CO2 fixation Project activity tonCO2-e Calculated Every 5 
years

All the project 
data

Electronic, 
paper

Based on data 
collected from all 
plots and carbon 
pools 22

 Table B.8.1.1. Determination of the numbers of permanent sample plots in each stratum of the four sites (A, B, C and D) and two mangrove
species (R.m. ; Rhizophora mucronata  and R.a. ; Rhizophora apiculata ). These were calculated by following the guidance of Sourcebook
for LULUCF (Pearson et al., 2005). Standard deviations are unknown before monitoring the data, and then it was
assumed to be 20% of the mean stock values. 

Stratum 1 2 3 4 5
Site B C D Total

Species R.m R.a R.m R.m R.m
Area (ha) 17.4 11.6 55.0 22.0 9.0 115

Plot size (ha) 0.0625 0.0625 0.0625 0.0625 0.0625 --
Mean stock value (tonCO2-e/ha) 29.9 29.9 29.8 29.8 29.8 --
Standard deviation (tonCO2-e/ha) 5.98 5.98 5.96 5.96 5.96 --

N (area/plot size) 278 186 880 352 144 --
Desired precision 10 10 10 10 10 --

E -- 2.99 2.99 2.98 2.98 2.98 --
Numbers of the plots 2 2 8 3 1 16

A

23 24
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2008 150
2011 �

50 25
1. 160ha 36

65ha
1.2ha
3.8ha

.
850ha 100m 85km
CDM 387.8ha

(45.6

125 100

S. S. Kuznets)
Fact Findings(

� �

S. S. Kuznets ,Modern Economic Growth,1966.

�
�    �

Industrialization)  �
(

S. S. Kuznets ,Modern Economic Growth,1966.
,

,1968.

28-
47(1953-72) 10%
GDP
1965-70 11.5 5.5       3.2      2.6       4.5     5.3      7.3
1970-75 4.6     4.1       2.5      2.5       2.4     4.2      3.1
1975-80 5.0     3.8       3.5      1.9       3.6     3.3      3.6
1980-85 3.8     2.6       3.0      2.0       1.3     1.2      0.8
1985-90 4.4     2.9       3.6      3.7       2.8     2.7      3.0     
1990-95 2.1    2.4        1.9      1.5       1.5     1.4      1.2
1995-20 1.2    3.8        4.1      2.8       1.8     2.5      2.1
2000-05 1.8 3.0 2.6      2.6        1.5     2.1      1.3
2005-08 1.7   3.4        2.2      2.2        1.9     1.7      0.8

Input-Output table
W. W. Leontief

Discover(

W.W.Leontief(1951), ,

�

�

LCA)

Input Output
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1

Validation & Verification of AR/CDM
Role of DOE

1. Company Profile 
2. Principles of Validation & Verification
3. Validation
4. Verification

2012.02.15
JACO CDM
T. FUKUDA

JIFPRO A/R CDM Seminar

2

Established on July, 1, 2004

JACO CDM

Japanese Major Companies of
Which business fields are 
finance, construction, 
telecommunication
and so on.

Japanese major electric Companies 
those are the same companies 
as JACO’s share holders

Major Share Holder

Japan Audit and Certification 
Organization for
Environment and Quality
�JACO) that has been 
established by Japanese 
major electric companies.

1. Company profile of JACO CDM (1/3)

3

1. Company profile of JACO CDM (2/3)
Experiences of AR CDM projects
Reference Register date/

Vali/Veri
Title Parties Methodology

2363 Vali
28 Apr 09

Cao Phong Reforestation 
Project      [Viet Nam]

Viet Nam AR-AMS0001
Ver.4

2510 Vali
11 Jun 09

CARBON SEQUESTRATION 
THROUGH REFORESTATION 
--- [Bolivia]

Bolivia
Belgium

AR-AMS0001
Ver.4

1578 Vali
21 Aug 09

Uganda Nile Basin 
Reforestation Project No.3 
[Uganda]

Uganda, Italy, 
Japan, Canada, 
Spain, France

AR-AMS0001
Ver.5

2712 Vali
07 Dec 09

Humbo Ethiopia Assisted 
Natural Regeneration Project

Ethiopia, Canada, 
Japan, Italy, Spain, 
France

AR-AM0003
Ver.4

4466 Vali
20 Jun 11

Uganda Nile Basin 
Reforestation Project No.5

Uganda
Italy

AR-AMS0001
Ver.5

4939 Vali
23 Aug 11

Uganda Nile Basin 
Reforestation Project No.1

Uganda
Italy

AR-AMS0001
Ver.5

4940 Vali
23 Aug 11

Uganda Nile Basin 
Reforestation Project No.2

Uganda
Italy

AR-AMS0001
Ver.5

4941 Vali
29 Aug 11

Uganda Nile Basin 
Reforestation Project No.4

Uganda
Italy

AR-AMS0001
Ver.5

1. Company profile of JACO CDM (3/3)
Experiences of AR CDM projects
Reference Register date/

Vali/Veri
Title Parties Methodology

3206 Vali
11 Jun 11

Aberdare Range/ Mt. Kenya Small 
Scale Reforestation Initiative
No.1

Kenya, Canada, 
Japan, Italy, 
Spain, France

AR-AMS0001
Ver.5

3207 Vali
05 Oct 11

Aberdare Range/ Mt. Kenya Small 
Scale Reforestation Initiative
No.2

Kenya, Canada AR-AMS0001
Ver.5

� Vali Small-scale and ��manglove
afforestation project Batam City, 
Riau Islands province, Republic of 
Indonesia

Indonesia,
Japan

AR-AMS0003
Ver.1

0547 15 Nov 06
(Initial)
Verification

Facilitating Reforestation for 
Guanxi Watershed Management in 
pearl River Basin Project

China, Italy, 
Spain

AR-AM0001
Ver.2

4531 28 Feb 11
Verification

Improving Rural Livelihoods 
Through Carbon Sequestration By 
Adopting Environmental Friendly 
Technology based Agroforestry
Practices

India, Canada, 
Japan, Italy, 
Spain, France

AR-AM0004
Ver.3

0547 15 Nov 06
Verification

Facilitating Reforestation for 
Guanxi Watershed Management in 
pearl River Basin Project

China, Italy, 
Spain

AR-AM0001
Ver.2

Registered AR projects
Total number of registered projects at 15 Feb 2012:

Large scale: 21
Small scale: 14
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2. Validation & Verification Manual (VVM) (1/3)
1. EB 65 
(1) VVM ++ VVS �Validation , Verification Standard)
(2) CDM Project Standard
(3) CDM Project Cycle Procedure

2. Timeline
(1) End of EB66 (2 March 2012): New Documents
(2) 2 March – 30 April 2012: 

PP can choose new or current rules (PDD, MR)
DOE: Current rules for current PDD & MR

New rules for new PDD & MR
(3) 1 May 2012 – 30 Sep 2012:

PP shall prepare all PDDs/ MRs under new rules
DOE: Current rules for current PDD & MR

New rules for new PDD & MR
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Terms for validating and verifying Information by PP
• Accurate: Minimizing bias and uncertainty
• Conservative: GHG emission reductions or removal 

enhancements are not to be overestimated
• Relevant: Compliance with the CDM requirements and the 

quantification and reporting of emission reductions.
• Credible: it is authentic and able to inspire belief or trust.
• Reliable: the quality of evidence is accurate and credible 

and able to yield the same results on a repeated basis.
• Completeness: include all relevant information for 

assessment of GHG emissions.
• Validation/ Verification Opinion: Formal written declaration 

to the intended user providing assurance on the opinion 
relating to the GHG emission reductions.

2. Validation & Verification Manual (VVM) (2/3)

1. Consistency
a) Uniform criteria to the requirements of methodology
b) Uniform criteria among project activities with similar characteristics
c) Uniform criteria to expert judgments, over time and among projects

2. Transparency
a) Clearly and explicitly state and document all assumptions
b) Clearly reference background material
c) Clearly Identify changes made to documentation

3. Impartiality, Independence and safeguarding against conflicts of interest
a) independent of the project activity being validated or verified 
b) Safeguard the impartiality of its operations
c) Validation & verification in accordance with the rules of COP/MOP and 

CDM EB
4. Confidentiality

DOE shall safeguard the confidentiality of all information obtained or
created during validation and verification

2. Validation & Verification Manual (VVM) (3/3)

1. Validation is the assessment of the project design (PDD) by 
the independent third party (DOE). 

2. Validation is a requirement for all CDM projects to provide 
assurance to stakeholders of the quality of the project and 
the generation of CERs.

3. To confirm that the project design as documented
(a) is sound and reasonable, and
(b) meets the identified criteria.

4. By validating the following points, in particular.
(a) project’s baseline
(b) Additionality
(c) Monitoring Plan
(d) compliance with relevant UNFCCC and host party criteria

3. Validation
3.1 Objective of Validation

10

3.2 Validation Flow

11

1. The project assessment is based on the methodology 
developed by UNFCCC Validation Verification Manual
(version 01.2 EB 55 annex 1)

2.   “Validation Protocol” is used for the validation.
The validation protocol is customized for the project in
order to ensure transparency of the validation.

3. Validation consists of three phases:
(1) Desk review of the project design

documentation
(2) On-site assessment/Background

investigation
(3) Resolution of outstanding issues

3.3 Validation Methodology (1/3)

12

3.3 Validation Methodology (2/3)
- On-site assessment -

(1) Clarification of the pending issues pointed out in 
the desk review and evidences.

(2) Assessment of the site condition. 
(ex. Location, boundaries of the projects and
eligibility)

(3) Interview to host Party authority, government.
(host Party’s policy and comments for the Projects,
etc.)

(4) Interview to local stakeholders.
(5) Preparation of on-site assessment report.
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3.3 Validation Methodology (3/3)
- Criteria for evaluation -

Corrective
Action

Request
(CAR)

.The PP have made mistakes that will influence 
the ability of the project activity to achieve real, 
measurable additional emission reductions;

.The CDM requirements have not been met.

.There is a risk that emission reductions cannot
be monitored or calculated. 

Clarification
Request

(CL)

.Information is insufficient or not clear enough
to determine whether the applicable CDM 
requirements have been met.

Forward
Action

Request
(FAR)

.To highlight issues related to project implemen-
tation that require review during the first verifi-
cation of the project activity (not relate to the 
CDM requirements for registration)

14

1/Approval of the project
2. Participation
3. Project Description
4. Baseline and monitoring methodology
5. Additionality
6. Monitoring plan
7. Project stating date (=Crediting period 

start date (for AR project) )
8. Sustainable development
9. Local stakeholder consultation
10. Environmental impacts
11. Validation opinion

3.4 Validation Requirements ��UNFCCC VVM) (1/3)
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Specific requirements for AR projects
(a) Boundary
(b) Selection of Carbon pools
(c) Eligibility of land
(d) Conservative choice and application of default data
(e) Non permanence
(f) Leakage
(g) GHG removals/ Harvesting cycle and verification
(h) Socio-economic and environmental impacts,

impacts on biodiversity and natural ecosystems

3.4 Validation Requirements ��UNFCCC VVM) (2/3 )

16

Specific requirements for small-scale AR projects
(a) Threshold: 16,000 tCO2/year
(b) Type: One of following types of small-scale AR project

Grassland to forest land, 
Cropland to forest land,
Wetland to forest land,
Settlement to forest land

(c) Not a part of a debundled large-scale AR project 
(d) Developed or implemented by low-income communities and 

individuals as confirmed by the host Party

3.4 Validation Requirements ��UNFCCC VVM) (3/3 )
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3.5 Validation Experiences  (1/4 )
Cao Phong Reforestation (1/2)

PDD Validation

Outline Host country: Vietnam
Small-scale AR project, JICA project

365.26ha, 2,665 tCO2/y
(Acasia mangium & Acasia auriculiformis
plantation)
AR-AMS0001/ ver. 04.1

Boundary assessment:         
sampling by GPS

Land
Eligibility

Land sat image at Nov, 1989
PRA (Participatory Rural Appraisal)
Field survey in 2007

GIS information in the Interim 
Report, interview to villagers

Starting date 
��Crediting

period

May 1, 2009
16 years & 2 renewals

Interview to PP
Interim   Report

Baseline & 
Additionality

Baseline:
land-use prior to the implementation of the
project +grass & woody = local biomass 
measurement by sample plots
Barriers:
Investment barrier
Local ecological conditions
Social conditions

Baseline data :
Capacity Development
Report
Additionality:
IRR calculation in the 
same report

18

3.5 Validation Experiences  (1/4 )
Cao Phong Reforestation (2/2)

PDD Validation

Leakage Estimated time average number of grazing 
animals in the project area = 11 to 35%
Cropland to be displaced 002 %
1entire leakage <50%
1 leakage = 15% of removals

Capacity Development
Report (Interim Report)

GHG
removals

Yield calculation spreadsheet,
Capacity development report (Interim Report)

Yield calculation spread sheet
Capacity development report 
(Interim Report)

On-site
assessment �

Jul. 28 to Aug. 2, 2008 (5 days)
DNA,PP Community
Local government
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3.5 Validation Experiences  (2/4 )
Bolivia Reforestation (1/2)

PDD Validation

Outline Host country: Bolivia
Part of portfolio of small-scale projects (total 
6000ha)
317ha, 4,818 tCO2/y
(247ha reforestation and 70ha silvipastoral
system, owned by 137 farmers and commune, 
principally native species)
AR-AMS0001/ ver. 04.1

Boundary assessment:         
sampling by GPS

Land
Eligibility

Land sat 5-TM, July 30, 1989
Land sat 5-TM, July 21, 2006
Field data by site visit

GIS information 
Interview to villagers

Starting date 
��Crediting

period

Feb 12, 2008
21 years fix

Interview to PP
FS report
On-site assessment

Baseline & 
Additionality

Baseline: land-use prior to the implementation of
the project +grass & woody perennial = local   
biomass data from literature (FS report)

Barriers:
Local traditions
Investment barriers

Baseline data :  Literatures 
Additionality:
Literatures (Socio- economic  
study report, etc.)
Interview to local stakeholders
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3.5 Validation Experiences  (2/4 )
Bolivia Reforestation (2/2)

PDD Validation

Leakage Carrying capacity before and after project 
= 251 : 175 cattle

(by introduction of Silvipastoral system)
11replaced cattle= 76
1Leakage due to cattle replacement: 

31% < 50%
1 leakage = 15% of removals

Evidence: documents for  
carrying capacity before and  
after project

GHG
removals

Yield calculation spreadsheet,
Yield data for typical species (literatures)

Yield calculation spread sheet,
Literatures

On-site
assessment �

Jul. 9 to 18, 2007 
(10 days)
DNA,PP Community
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3.5 Validation Experiences  (3/4 )
Uganda Nile Basin Reforestation Project No.3 (1/2)

PDD Validation
Outline One of 5 similar small scale AR projects 

(min distance: 1km)
341.9ha, 5,440 tCO2/y 
(319.2ha by NFA,  Pine plantation, 22.7ha by
community,  native species)

AR-AMS0001/ ver. 03 �� 05

Boundary assessment:         
sampling by GPS

Land
Eligibility

Land sat image at 1984, SPOT XS data at 1992,
Interview to villagers

GIS information, interview to 
villagers 

Starting date 
�Crediting

period

April 1, 2007
20 years & 2 renewals

Evidence: Report to World 
Bank, NFA record (payment 
receipt to workers)

Baseline & 
Additionality

Baseline:
land-use  prior to the implementation of the   
project +grass & woody perennial =   local
biomass data by NFA (National biomass study)

Barriers:
Investment barrier, Institutional barrier, Local
traditions, 
Local ecological conditions, 
Social conditions

Baseline data: National
biomass study and its back    
data

Additionality: Bank statement  
for investment, 
IRR data and comparison with  
other alternatives
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3.5 Validation Experiences  (3/4 )
Uganda Nile Basin Reforestation Project No.3 (2/2)

PDD Validation

Leakage Grazing assessment by counting/ estimating:
Number of animals
Available Grazing area
Average time of day in reserve
Average grazing  is below 10% ++ no  leakage

Evidence documents: number of 
animals, grazing area, etc.

GHG
removals

Yield calculation by Bio Carbon fund tool & 
spreadsheet, (TARASM)
literatures for growth rate of trees

Yield calculation spread sheet
Literatures for growth rate 
IPCC LULUCF data

On-site
assessment �

Mar. 5 to 9, 2007 (5 days)
Interview DNA,PP, Community 
leaders
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3.5 Validation Experiences  (3/4 )
Uganda Nile Basin Reforestation Project No.3 (1/2)

Full View of Project site No.3
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3.5 Validation Experiences  (3/4 )
Uganda Nile Basin Reforestation Project No.3 (1/2)

Community members at project site
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3.5 Validation Experiences  (3/4 )
Uganda Nile Basin Reforestation Project No.3 (1/2)

At village near the project site
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3.5 Validation Experiences  (3/4 )
Uganda Nile Basin Reforestation Project No.3 (1/2)

Identification of the boundaries using GPS
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3.5 Validation Experiences  (4/4 )
Humbo Ethiopia assisted Natural Regeneration Project (1/3)

PDD Validation
Outline Host country: Ethiopia

Large scale project
2728ha, 29,343 tCO2/y (2228ha native species, 
500ha naturalized species)
Regeneration of native forest, utilizing FMNR 

(Farmer managed natural revegetation)
AR-AM00003/ ver. 04 

Boundary assessment:         
sampling by GPS

Land
Eligibility

PRA (end of 1989)
Field survey (before project start)

Assessment of PRA,
Interview to villagers at on-site 
assessment

Starting date 
��Crediting

period

Oct. 1, 2006
30 years fix

Interview to PP
Report to World Bank

Baseline & 
Additionality

Baseline:
land-use  prior to the implementation of the   
project +non-woody biomass data by GPG 
IPCC2003

Barriers: Investment barrier,  Institutional barrier
Technological barrier, Prevailing Practices
Lack of organization of local communities

Baseline data: IPCC
Additionality:

Confirmation of each barrier  
by documents and interviews  
to local stakeholders at on-
site assessment
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3.5 Validation Experiences  (4/4 )
Humbo Ethiopia assisted Natural Regeneration Project (2/3)

PDD Validation

Leakage Activity displacement:
� Fuel wood collection: 
� pre-project data <data by 1.5 years 
� experience (by FMNR)
� Grazing: NaBL<NaAR,t

11 no leakage 
(AR-AM0003)

Measurement and assessment 
report by PP

GHG
removals

Yield calculation by TARAM (Tool for   
Afforestation and Reforestation Approved
Methodologies)

literatures for growth rate of trees

Yield calculation spread sheet 
using TARAM,
IPCC LULUCF data

On-site
assessment �

Mar. 30 to Apr. 5, 2009 (6 days)
DNA, PP, Community
Local government
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PRA (Participatory Rural Appraisal)

3.5 Validation Experiences  (4/4 )
Humbo Ethiopia assisted Natural Regeneration Project (3/3)

30

(a) Ensure that the project activity has been implemented
and operated as per the registered PDD and that all 
physical features (technology, project equipment, 
and monitoring and metering equipment) of the 
project are in place;

(b)  Ensure that the monitoring report and other 
supporting documents provided are complete in
accordance with latest applicable version of the 
completeness checklist for requests for issuance of 
CERs and verifiable and in accordance with applicable 
CDM requirements.
The CDM Executive Board provided a standardized 
format for monitoring report to improve consistency in 
reporting of the implementation and monitoring of the 
project activity by project participants;

4. Verification
4.1 objective of verification (1/2)
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(c)  Ensure that actual monitoring systems and 
procedures comply with the monitoring 
systems and procedures described in the 
monitoring plan and the approved 
methodology;

(d)  Evaluate the data recorded and stored as per 
the monitoring methodology.

4.1 objective of verification (2/2)

32

• Verification Flow

4.2 Verification Flow

Verifier selection Verifier contract 
establishment

Verifier team 
selection

Desk Review On-site
assessment

Draft Verification 
Report

Corrective action 
(if applicable) 

Request for 
M. plan revision 
(if applicable) 

EB Approval

Final Verification 
Report,

Certification report 

EB
CER Issuance
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4.3 Verification Methodology (1/3)

1. The project assessment is based on the 
methodology developed UNFCCC Validation 
Verification Manual (Version 01.2 EB 55 annex 
1)

2. “Verification Checklist” is used for the 
verification.
The checklist is customized for the project 
in order to ensure transparency of the 
verification.

34

Verification consists of two processes.
(1) Document review:
� Review of Monitoring Report (data, information)
� Review of monitoring plan & methodology (frequency of measurements, quality of

metering equipment including calibration requirements, and QA& QC)
� Evaluation of data management and quality assurance and quality control system in 

the context of influence on the GHG removals
(2) On-site assessment
� Assessment of implementation and operation as per the registered PDD
� Review of information flows for GHG generating, aggregating and reporting 

parameters
� Interviews to confirm that operational and data collection procedures are 

implemented in accordance with the monitoring plan
� Cross check between monitoring report and other sources such as plant log books, 

inventories, purchase records, etc.
� Check of monitoring equipment including calibration performance
� Review of calculations and assumptions made in determining GHG data and GHG 

removals
� Identification of QA & QC to prevent or identify any errors or omissions
(3) Quality of evidences
� Only certify emission reductions that are based upon verifiable evidences

4.3 Verification Methodology (2/3)
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4.3 Verification Methodology (3/3)
-- 23456347 for evaluation -

Corrective
Action
Request
(CAR)

.Non-conformities with the MP or methodology are 
found in monitoring reporting, or if the evidence is 
insufficient.
.Mistakes have been made in applying assumptions, 
data or calculations of emission emission
reductions.
.Issues identified in a FAR during validation to be 
verification have not been resolved that will impare
the estimate of emission reductions.

Clarification
Request
(CL)

.If information is insufficient or not clear enough to 
determine whether the applicable CDM requirements 
have been met.

Forward
Action
Request
(FAR)

.If the monitoring and reporting require attention 
and/or adjustment for the next verification period
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4.4 Verification of specific Requirements
(UNFCCC VVM) (1/2)

1. Project implementation in accordance with the registered project
design document

Information (data and variables) provided in the monitoring report that is
different from that stated in the registered PDD and has caused an 
increase in estimates of the emission reductions in the current monitoring
period or is highly likely to increase the estimates of emission reductions
in the future monitoring periods

2.  Compliance of the monitoring plan with the monitoring 
methodology
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4.4 Verification of Specific Requirements  (UNFCCC 
VVM) (2/2)

3. Compliance of monitoring with the monitoring plan
� The monitoring plan and applied methodologies: implemented properly

� All parameters: sufficiently monitored: Sampling check of the monitored 
data

- Area: GPS, Compass as per the monitoring plan
- growth of trees: for randomly selected sample plots based on
the monitoring plan.

� Quality assurance of the monitored data.
(by evidences of meter testing/calibration, etc.)

� Interviews with local stakeholders to check the present status of 
environmental and social impacts.

4. Assessment of data and calculation of greenhouse gas 
emission reductions

� If only partial data: DOE opt to most conservative assumption or
raise a request for deviation

4.5 Verification Experience (1)
Pearl River project (1/4)

(April, 2012)��On-site
assessment

PDD Verification

Outline Host country: China (Cangwu County, Huanjian
County of Guangxi Zhuang Autonomous Region)
Large scale project
4000ha, 80parcels, 25,795tCO2/y

(Pinus massoniana, Liquidambar formosana, 
Cunninghamamia lanceolata, Schima superba, 
Eucalyptus sp. Quercus sp.)
PP: Xinghuan Forestry Development Company, 

World Bank, Italy, Spain, France, Japan, 
Luxembourg, Canada

AR-AM00001/ ver. 02, tCER

Boundary assessment: 
sampling by GPS, 
Actual area: 3008.2 ha,
(Poor site conditions, 
Contracts could not be 
implemented, Disputes in land 
tenure, etc.
Delay In planting schedule and 
changes in stand models )

Land
Eligibility

Field tour studies, Interview with local farmers, 
land use/cover maps

Starting date 
�Crediting

period

1 April, 2006,
30years fixed

Baseline and 
additionality

Baseline: Lands to be planted are degraded lands 
and will continue to degrade in absence of the 
project,
Additionality: Investment analysis (benchmark 
analysis)
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4.5 Verification Experience (1)
Pearl River project (1/4)

Demonstration of sample plot setting (April, 2010)

40

4.5 Verification Experience (1)
Pearl River project (2/4)

Demonstration of DBH monitoring (April, 2010)
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4.5 Verification Experience (1)
Pearl River project (3/4)

Sign Board of Pearl river project at site
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4.5 Verification Experience (1)
Pearl River project (4/4)

Field data of sample plot monitoring



4.6 Verification Experience (2)
IRL India AR project (1/5)

PDD Verification
Outline Host country: India (Andhra Pradesh, Orissa)

Large scale project, 1607.7ha, 1590farmers, 
1708 parcels,  4,896tCO2/y
(Eucalyptus sp. Casuarina)
PP: Veda Climate Change Solutions Ltd. JK

Paper Ltd, World Bank, Italy, Spain,   
Canada, France, Japan

AR-AM00001/ ver. 02 
tCER,
Rotation age: 5 years for Eucalyptus, 4 years 
for Casuarina

Boundary assessment: 
sampling by GPS, 
Actual area: 810ha
tCER=CAR-CDM,t2 
(Net AR removals at t2)
t2: the date of verification
CAR-CDM= CACTUAL-CBSL-LK
(Net GHG removals by sinks)
The monitoring report 
contains the GHG removals 
by trees already harvested 
and not re-planted.
(Especially in Casuarina
plantation)

Land
Eligibility

Revenue record, PRA, satellite (> 2ha) �

Dec. 1 to Dec. 8, 2011 (8days)��On-site
assessment

Baseline: Lands to be planted are degraded 
lands and will continue to degrade in absence 
of the project,
Additionality: Institutional barrier, Investment 
barrier, high transaction cost, Technology 
barrier

Baseline and 
additionality

�25 June, 2004
30years fixed

Starting date 
�Crediting

period

4.6 Verification Experience (2)
IRL India AR project (2/5)

4.6 Verification Experience (2)
IRL India AR project (3/5)

Height
measurement
by Blume
Leiss altimeter

4.6 Verification Experience (2)
IRL India AR project (4/5)

Field note of 
DBH and H

4.6 Verification Experience (2)
IRL India AR project (5/5)

Planting
Ground nuts 
after
harvesting & 
before
plantation
(Agro forestry)
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Eligibility of Lands (EB 35 Annex 18)(1/2)

1. Eligibility Conditions
(a) Demonstrate that the land at the project start does not contain forest:

(i)  Vegetation on the land is below the forest thresholds.
(ii) All young natural stands and all plantations on the land are not expected 

to reach the minimum crown cover and minimum height of the forest 
definition.

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

(b) Demonstrate that the activity is a reforestation or afforestation:
(i) Reforestation: Demonstrate that the land was not forest by demonstrating 

that the conditions (a) above also applied to the land on 31 December 
1989.

(ii) Afforestation: Demonstrate that for at least 50 years vegetation on lands 
has been below the thresholds.
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Eligibility of Lands (EB 35 Annex 18)(2/2)

2. Eligibility Demonstration
(a) Aerial photograph or satellite imagery
(b) Land use or land cover information from maps 

or digital spatial datasets
(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)

n=�5VAL/E)2 8 �9wi 8si)2

n: number of sample plots
tVAL: two-sided Student’s t-value at infinite degrees
E: Acceptable margin of error (one-half of the confidence 

interval) (t d.m.)
wi: relative weight of the area of stratum i 
si: Estimated standard deviation of biomass stock in 

stratum I (t d.m.)

ni=n 8(wi 8si)/ �9wi 8si)
ni: number of sample plots allocated to stratum i

Number of Sample Plots �EB58 Annex 15)
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AR Guidelines of EB 63 Annex 26

Burning of fossil fuel: Monitoring shall not be required.g

Estimation of emissions of nitrous oxide from use of fertilizers: 
Monitoring shall not be required.f

a Monitoring of data and parameters  such as intermediate values are 
not necessary

b

Sampling design: use of temporary sample plots, random lay-out of 
sample plots are allowed, 
Max allowable margin of error of the mean for estimation of above-
ground biomass, of ��10% at 90% confidence level

c Account for uncertainty: shall not be enforced.

d Field measurement of soil organic carbon:Monitoring shall not be 
required.

e Clearance or burning of herbaceous vegetation: Monitoring shall not 
be required.

Withdrawn requirements from early versions of methodologies
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AR Guidelines of EB 63 Annex 27

Changes in the project boundary (limited to reduction in project
area), if the changes are demonstrated at verification to be 
consistent with the baseline identification and additionality
demonstration made at the validation stage

g

Changes in number of sample plots and their allocation to strataf

a Changes in year-wise area planted, possibly resulting in a part of the 
project area not being planted

b
Changes in species composition, if the changes are demonstrated at 
verification to be consistent with the baseline identification and 
additionality demonstration made at the validation stage

c
Changes in stocking density, if the changes are demonstrated at 
verification to be consistent with the baseline identification and 
additionality demonstration made at the validation stage

d Changes in stratification for sampling

e Changes in type of sample plots (e.g. temporary, permanent, point-
sampling)

Guidelines on accounting of specified types of changes in AR CDM project 
activities from the description in registered PDD: Minor change and shall be 
addressed without submitting a notification or request approval. (part)
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Key word: “Assess Carefully“

Thank you!

http://www.jaco-cdm.com/

T. FUKUDA
fukuda@jaco.co.jp
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BEF: Biomass Expansion Factor, 

CF: Carbon Conversion Factor=0.5

R: Root Shoot Ratio, /

CO2 conversion factor C�CO2 CO2/C=44/12

A B

C

/
Stem volume ( A B
Merchantable (stem) volume A

BEF
A+B+C / A+B) BEF1
A+B+C)/A         BEF2 BEF

R= /

3.0 0.2 1.0

7 1,100 /ha DBH=12.2cm 15.3

ha
sample plot 1 AGB

plot AGB ha/plot ha

CO2
AMS0001 V

Years
Estimated net   

anthropogenic
GHG removals  

(in PDD)

Net anthropogenic
GHG removals 
(in monitoring  
report)

0 0
1 -9,269 
2 1,926
3 3,927

15 3,849
Total 42,645

PDD

Table.���Estimated�amounts�of�GHG�removals�in�Cao�Phong�Project of�Vietnam���

:�ton�of�CO2�equivalent�

A: DBH H
B:��MAI�(mean�annual�increment )

C:��CAI�(current�annual�increment )

D:��PAI�(periodic�annual�increment )
Stock�change�method
2 t1 and�t2
2
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/
CAI m3/ha yr

V 2 Vt1

MAI m3/ha yr
)

V /

(m3/ha

PAI (m3/ha yr
( )
(Vt -Vti)/ - i

Vti

Vt

Vt

Vt1
Vt2

14

Acacia mangium

CAI)

22.93

15

: 7 , : 1,100/ha, : 23m3/ha yr
WD=0.47 BEF=1.2 R=0.20 CF 0.5 CO2 44/12

1 (AGB)
AGB=23m3/ha/yr 0.47(WD ton/m3) 1.2 BEF 13ton/ha yr

2 (BGB)
BGB=13 ton/ha 0.20 R 2.6 ton/ha yr

3 Total C
TC 13 2.6 0.5 CF 7.8 ton C/ha yr

4 CO2
7.8 44/12 28.6ton CO2/ha yr

CO2

CO2 (t /ha yr): 10 ~ 40 

16

/ 
/

60-148cm
5-130cm

AGB = 42.69 – 12.800 (DBH) +1.242 (DBH)2

AGB = 0.1083 (DBH2 H)0.80

/  8

/

10-50cm
5-40cm
10-40cm

AGB = 0.1266 (DBH2)1.201

ln(AGB)= -1.265+2.009 ln DBH)+1.7 ln(WD)
AGB=0.4799 (DBH2)0.9744

/ AGB = 0.1123 DBH2.416

0-25 yr.

2-30cm
0-10 yr.

V=a DBHb Hc (m3/ a=0.00007,  b=1.6975,  
c=1.0782
V=a (DBH2 H)b a=0.000085 b=0.899
logY10= -.53657+0.20085logA+1.46447logS 
+0.63247log(A*S)
A: Age, S: Site index,     (m3/ha) 

logH=1.04550+0.41834logA
V(m3) 0.00766595+0.00002893 D2 H

D H:

D

BA basal area= � r2 )

PDD
1 (i) , (ii) , (iii)

2:   
3:   LULUCF 4.A.1

4.A.3 (IPCC 2003)

1:

(a)
(b)  10
(c)  30 R2 0.85

2:
EB65-Annex28 and 29 

WD,BEF, R
17 18

CF 0.5 C�CO 44/12
WD GPG 3A.1.9
R GPG 3A.1.8

BGB=exp(-1.085+0.9256 lnAGB)
BEF GPG 3A.1.10

(Tectona grandis)

D         H 10 12 14 16 18

10 0.0482 0.0552 0.0623 0.0693 -

12 0.0694 0.0795 0.0896 0.0997 -

14 0.0945 0.1083 0.1220 0.1358 0.1495

16 - - 0.1594 0.1773 0.1953

(m3/tree)

50 120 JIFPRO
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i=1 A 1 i=2 3
t NA i NB i N(t)i

1
2

30

N � NA(t)i+NB(t)i Ar
i 1 3

NA(t)i = TA(t)i 0.5 ha
T 1/2 (13)

2. (N A B: )

TA(t)i allometory ha

NB(t)I = TA(t)I R 0.5 C
R (15)

N1 ��(1) ~3

N2

N30

Cproj,t = (Nt-Nt-1) 44/12 t CO2 (17)
Cactual,t = Cproj,t GHGprojct,t t GHG 18

A i

NA(1)1 NB(1)1

/ha

�

AMS0001

28
20

CO2

C� C

CO2
�
CER,� CER

C

----- in PDD
----- C credit

21

AMS0001

•
• C

Tool 13
• C

C
• /

tool 08 13
•

22

Model of Changes of 
CO2 Removals by Baseline

Trees planted (sink)

Woody plant (BL)

Shoot of P. Grass (BL)
Annual plants (BL)Age (yr)

t C
O

2/
ha

yr

Mmax

BL stocks 
Sink

Roots of Perennial Grass   (BL)

Mmax

23

Registration No. 4  Vietnam Cao Phong PDD

24

CO2-e

CO2 CO2
10
10-50 15%
50

�
�

GHG 5%

or Tool)
5% <10%

Tool
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No. 3 4

No. 26, 27

Demonstration�and�assessment�of�additionality� (35�17)
Combined�tool�to�identify�baseline�and�additionality� (35�19)

Tools�for�testing�significance�of�GHG�emission� (31�16)
Estimation�of�GHG�emission�from�fossil�fuel�combustion (33�14)
Estimation�of�N2O�from�nitrogen�fertilization (33�16)
GHG�emission�from�burning�of�biomass���������������������������������(65�31)

Procedure�to�determine�soil�organic�carbon�pool�����������������(33�15)
Estimation�&�determination�of�C�stock�change�from�dead�woods�&�litter�(58�14)

Estimation�of�changes�C�stocks�existing�trees�and�shrubs�in�baseline�(46�18)

(continue)
26

Document�No. (EB�Annex)

GHG�emission�related�to�displacement�of�grazing�������������(39�12)
Estimation�of�GHG�increase�attributed�to�displacement�of�Agriculture�(51�15)

Calculation�of�number�of�sample�plots�(for�monitoring)��(58�15)
Estimation�of�change�in�soil�organic�carbon������������������������(55�21)
Appropriation�of�allometric &�stem�volume�equations����(65�28,29)�

Tool EB Meeting report http://cdm.unfccc.int/EB/index.html

CDM methodologies 
<http://cdm.unfccc.int/methodologies/ARmethodologies/approved_ar.html>

Continue from above slide

27 28

yr Stem Vol. AG-C in
stratum 1

BG-C in 
stratum 1

A Bt Ct

0
1
2
-
30

SV0
SV1
SV2
(m3/ha)

SV WD
BEF

CF
t dm/ha

Bt R

t dm/ha

CO2 stocks
by trees in 
stratum 1

Annual CO2 
stocks in 
stratum 1

Annual CO2
stocks in
project

Dt Et F

B +C 44/12

CO2/ha

Dt2-Dt1 Ar
Ar=stratum 
area
t CO2/st yr

�Et,si

Strata
(t CO2/yr)

BL C 
stock
in stratum

BL
Annual C
change*

BL annual CO2

change in 
str./project

G H I & I’
0
1
2
-
30

G0
G1
G2
-
(t C/ha)

Gt2 G 1

(t C/ha yr)

I=H 44/12
Area (ha)
CO2/yr)

I’ �I
(stratum )

CO2-e
(t CO2-e
/yr)

K

Leakage
in project

L0 = J-I’-K
L1
L2

(t CO2-e/yr)

L

Net Anthro-
pogenic
GHG Rem.

J

Actual
net CO2

removals.

Example of calculation sheet for ex-ante estimation of removals
1. (

Baseline A,B,C B+C CF=G

F P. 

(t CO2/yr)

29

Registration No.4  Vietnam Cao Phong PDD(SSC)

Year BL GHG
CO2) GHG CO2)

Leakage
CO2-e

GHG
(tCO2-e)

1 0 -9,269 0 -9,269
2 0 2,266 340 1,926
3
8
15

0
0
0
0

4,620
-4,035
4,524
53,735

693
0

670
11,090

3,927
-4,035
3,846

42,645

GHG BL
8

A10 Table C5-1 The net anthropogenic GHG removals by the sinks 

JIFPRO
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