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Establishment of an implementation methodology for an afforestation/ reforestation 
clean development mechanism project targeting small-scale farmers 
 

The Clean Development Mechanism (CDM) is a system that emission reductions or 
removals of greenhouse gases (GHGs) to be achieved by GHG emission reduction projects 
carried out in developing countries are converted to carbon credits which can be added to the 
emission reduction targets of the Annex I countries (developed countries) of the Kyoto 
Protocol. The purpose of the study is to establish a practical methodology to obtain carbon 
credits (CERs) by implementing an afforestation/ reforestation CDM (A/R CDM) project 
targeting small-scale farmers (SSFs) in Paraguay as a part of rural development. 

The CDM Executive Board of UNFCCC issued 6,819 tCO2 of CER to the A/R CDM 
project of JIRCAS titled as "Reforestation of croplands and grasslands in low income 
communities of Paraguarí Department, Paraguay" in August 2013 (Table 1, Figure 1). The 
CERs were the first in Latin America issued to the A/R CDM project targeting SSFs. This 
CDM project realized the effective use of SSFs’ lands through introducing agro-forestry and 
silvo-pasture based on the needs of SFFs (Figure 2). 

In spite of expected large social significance of A/R CDM project targeting SSFs, the 
growth of trees was poor or irregular due to low capability of participants and degraded lands 
susceptible to drought. Carbon stocks were quantified by establishing sample plots not with a 
unit area but with a certain number of trees to correspond to the irregularity of SSFs’ forests. 
The study clarified that the A/R CDM project targeting SSFs generated quite less carbon 
stocks or CERs than the planned amount of them (Table 2).  

The implementation methodology of an A/R CDM project targeting SSFs from 
formulation to implementation including the results of monitoring activity conducted in 2012 
was recommended and developed as manuals which were uploaded in the JIRCAS homepage. 
In addition, the necessary documents for the issuance of CERs such as project design 
document and monitoring report as well as validation and verification reports prepared by the 
designated operational entity were published on the web site of the UNFCCC. 

Expecting high sustainability, the methodology of JIRCAS is intended to promote 
reforestation by self-responsibility and beneficiary pays principle of participant farmers. The 
methodology can be used for carbon sequestration projects applied to A/R CDM, REDD+ and 
voluntary carbon offset system which involve unorganized SSFs in Latin America. 

If an A/R CDM project is proposed, a break-even CER unit value of the proposed A/R 
CDM project should be calculated by financial analysis; then, should be compared to an 
assumed market value or the minimum unit cost obtained by JIRCAS in order to ensure the 
viability of CER acquisition. The keys to realize sustainable reforestation project with the 
beneficiary-pays-principle are to select project area with farmers’ high needs for tree 
plantation and to promote self-help efforts by means of awareness raising activities. 
 

(E. Matsubara, M. Watanabe, S. Shiraki) 
 



  A-01 
 

Table 1. Increase of GHG removals by sinks in the 
A/R CDM project in Paraguay 

Table 2. Comparison of planned reforestation area 
with monitored reforested area 

  

 

  

Figure 1. Flow of processes from the start to the 
acquisition of CER of the A/R CDM project in 
Paraguay 

Figure 2. Photographs of established forest in the A/R 
CDM project in Paraguay 

 

Item Tree species Carbon
stock (tC)

Baseline
(tC)

Leakage
(tC)

Net carbon
stock increase
(tC or tCO2)(1)

Eucalyptus grandis 882.2 263.2 132.3 486.7
Eucalyptus camaldulensis 2,471.2 557.6 370.7 1,542.9
Grevillea robusta 74.5 57.7 11.2 5.6
Sub total 3,427.8 878.5 514.2 2,035.2

△ 205.9 - △ 30.6 △ 175.3
Total 1,859.8

6,819.4

Note (1)
Note (2)

Note (3)

Convert to tCO2 (3)

Carbon stocks

Deduction(2)

Net carbon stock increase= Carbon stock - Baseline - Leakage.
Deduction rate is determined according to margine of error. The margine of
error of the project is 11.4 %, which is corresponding with 6% of deduction rate.
The conversion rate of tC to tCO2 is 44/12 (or 3.667).

Planted
Area (ha)

No. of
Parcel

Crediting
Area (ha)

No. of
Parcel

Cropland
(ha)

Grasslan
d (ha)

S1 Eucalyptus grandis  (2007) 30.05 56 13.59 23 11.61 1.99
S2 Eucalyptus grandi s (2008) 31.17 41 9.59 15 3.80 5.79

Sub total 61.22 97 23.18 38 15.41 7.78
S3 Eucalyptus camaldulensi s (2007) 16.36 17 7.71 9 2.75 4.96
S4 Eucalyptus camaldulensis  (2008) 64.48 21 45.63 17 1.91 43.72

Sub total 80.84 38 53.34 26 4.66 48.68
S5 Grevillea robusta  (2007) 5.59 9 0.67 2 0.67 0.00
S6 Grevillea robusta  (2008) 15.16 14 2.13 1 2.13 0.00

S7 Grevillea robust a (AF) (2007)(1) 14.05 28 1.13 1 1.13 0.00
S8 Grevillea robusta  (AF) (2008) 38.30 54 1.06 2 0.08 0.97

Sub total 73.10 105 4.99 6 4.01 0.97
Total 215.16 240 81.51 70 24.08 57.43

Note (1)

Plan (2009) Monitoring (2012) Baseline (2009)Stratum Tree species
(Planted year)

AF: Agroforestry

・ Approval of Gov. of Japan: March 2009

Until issuance of carbon credit

Validation: March 2008

Registration of the project  in UNFCCC 
CDM Executive Board (CDM-EB) : 
September 2009

Verification：February 2013

Monitoring activities
Monitoring report: December 2012

・ Approval of Gov. of Paraguay: June 2009

Until registration of CDM project
Formulation of project by JIRCAS
Application of CDM methodology

Forestation：2007-2008Implementation of the project

Monitoring activities

Verification

Preparation of Project Design 
Document (PDD)

Validation of CDM project

Registration in UNFCCC 
CDM-EB

Checking documents：June-July 2013Approval for issuance of 
credit by CDM-EB

Issuance of credit：August 2013Issuance of credit

Forest of Eucalyptus grandis Forest of Eucalyptus camaldulensis

Agroforestry (Grevillea robusta + maize) Silvopasture (Eucalyptus camaldulensis + cattle)


