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Abstract

The potential of Clean Development Mechanism Afforestation and Reforestation (CDM A/R)

projects to contribute to climate change mitigation and sustainable development is widely

recognized. Yet, problems with the design and implementation of CDM A/R projects have limited

analyses of project outcomes. In fact, of the nearly 1400 registered CDM projects in early January

2009, there was only one A/R project. Yet, as of May 2010, the number of registered CDM A/R

projects had rapidly grown to 14 with 41 more CDM A/R projects in the pipeline. This rapid

increase in A/R activities may provide some early indications of whether CDM A/R projects are

successfully meeting their potential to contribute to sustainable development goals. This review

specifically examines the literature that documents the positive and negative impacts of CDM A/R

projects on local agriculture. It finds that while half of the current CDM A/R projects are credited

with generating carbon offsets from 2007 or earlier, there is little published evidence of

their specific impacts on local agriculture or sustainable development. This review recommends

that future research should focus on (1) developing field surveys with criteria and indicators

that evaluate the performance of individual CDM A/R projects in meeting stipulated outcomes,

(2) increasing critical scrutiny of CDM A/R project validation documentation and procedures

and (3) developing criteria and indicators to analyse the impacts of all CDM A/R projects on

broad issues (such as tenure security and institutional capacity) and specific demographic groups,

geographic regions or livelihoods.
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Introduction

The focus of this review is on the impacts of registered

Clean Development Mechanism Afforestation and Re-

forestation (CDM A/R) projects on local agriculture. The

1997 Kyoto Protocol set binding targets for greenhouse

gas (GHG) emission reductions on Annex I countries [1].1

These countries agreed to reduce emissions through

national measures and three flexible, market-based

mechanisms: Emissions Trading, Joint Implementation (JI)

and the Clean Development Mechanism (CDM). The

CDM has two stated aims: to assist industrialized coun-

tries to meet their emission reduction targets by pur-

chasing or generating carbon offsets and to support

sustainable development in host countries (see Kyoto

Protocol Article 12.2) [2].2 In other words, the CDM

allows industrialized countries to meet a portion of their

emission reduction targets by either purchasing carbon

1The Kyoto Protocol’s Annex I countries are often called ‘industrialized’

countries, while non-Annex I countries are often called ‘developing’

countries.

2For more information on the CDM, see Article 12 of the Kyoto Pro-

tocol and refer to the documentation of the CDM on the UNFCCC

CDM website (http://cdm.unfccc.int/about/index.html).
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offsets that were generated through CDM-registered

projects or earning carbon offsets by creating or investing

in CDM-registered projects. While the CDM recognizes

several activities that create carbon offsets, all CDM

project activities must take place in and contribute to the

sustainable development goals of non-Annex I (host)

countries.3 This geographic restriction and the focus on

sustainable development differentiate CDM activities from

JI and other carbon-market activities that produce or

accept different types of carbon offsets.4 Carbon offsets

generated through all CDM project activities are known

as Certified Emission Reductions (CERs) and are equiva-

lent to one metric tonne of carbon dioxide.5 Within the

CDM, afforestation and reforestation are the only Land

Use, Land-Use Change and Forestry (LULUCF) activities

(as designated in Article 3.3 of the Kyoto Protocol)

recognized to create CERs [4].6 However, a post-2012

climate agreement is likely to change the CDM, broaden

the activities recognized in the LULUCF classification

or add new classifications that include activities such

as agriculture, forestry or other land uses (AFOLU) and

reduced emissions from deforestation and forest degra-

dation (REDD+) [4, 6, 7].

The potential of CDM A/R projects to sequester

carbon and to contribute to sustainable development is

widely recognized [8–15]. Yet, there are diverging opi-

nions regarding whether such projects can be imple-

mented worldwide [16], how ‘sustainable development’

can and should be defined [3, 12], whether market

mechanisms actually contribute to carbon mitigation

[17–19] and whether benefits from carbon forestry pro-

jects, in general, and CDM A/R projects, in particular, are

equitably distributed [17, 20–23]. Indeed, problems with

the design, cost efficiencies and implementation of

potential CDM A/R projects have effectively limited the

number of afforestation and reforestation projects certi-

fied by the CDM [7]. For example, of the nearly 1400

registered CDM projects, in early January 2009, there was

only one A/R project – the Facilitating Reforestation for

Guangxi Watershed Management in Pearl River Basin project

in China. However, by May 2010, the number of regis-

tered CDM A/R projects had rapidly grown to 14 (out of

2171 total registered CDM projects) and there were 41

more CDM A/R projects requesting registration, under

review, or at validation. It is estimated that if all these

41 applicants are registered, these 55 A/R projects will

produce 15 780 (0.6%) of the 2 854 824 CERs expected to

be generated by all CDM projects by 2012 [24]. Taken

alone, the 14 currently registered CDM A/R projects

should capture some 8084 kilotonnes of carbon dioxide

by 2020 [24].

While the limited but quantifiable carbon sequestration

of CDM A/R projects can be estimated, there are less data

and less understanding of CDM A/R activities’ socio-

economic impacts [25, 26]. As a result, analyses of these

projects’ impacts on sustainable development have been

limited to hypothetical scenarios or to examinations of

how prototype projects have functioned on the ground.

Indeed, many articles that discuss the potential socio-

economic impacts of CDM A/R projects draw conclusions

from case studies of voluntary forest carbon projects’ and

forest conservation projects’ impacts on sustainable

development [7, 12, 15, 20, 25–28]. Yet, CDM A/R pro-

jects have a number of procedural requirements and

unique institutional arrangements that might produce very

different results from non-CDM projects – especially

since avoided deforestation, forest conservation and soil

carbon activities are not presently recognized as CDM

carbon offset strategies. In many ways, studies that focus

on afforestation and reforestation projects designed

(through funds such as the Prototype Carbon Fund or Bio-

Carbon Fund) in anticipation of CDM registration have more

meaningful conclusions as these projects make explicit

connections to CDM criteria and procedures and were

designed with the hopes that they would eventually pro-

duce CERs [25, 29, 30]. These studies not only document

local benefits, such as short-term employment generation,

income and knowledge generation, capacity-building and

3‘Developing’ countries, also known as host countries, argued that

‘sustainable development’ had to be nationally defined because an

international definition would infringe on sovereignty. As a result, host

countries’ Designated National Authorities became responsible for

defining sustainable development and evaluating whether CDM projects

contributed to sustainable development [3].

4For example, Joint Implementation (JI) projects produce Emission

Reduction Units (ERUs), non-certified projects produce a number of

different Voluntary Emissions Reductions (VERs), and some markets

accept offsets that are slightly different from or equivalent to CERs and

ERUs (such as the Voluntary Carbon Standard or the EU Emissions

Trading Scheme’s use of EU Allowance Unit (EUAs)).

5Among CDM projects, CDM A/R projects are unique in that they

produce modified forms of CERs. CDM A/R projects produce tem-

porary certified emission reductions (tCERs) and long-term certified

emission reductions (lCERs). The difference between a tCER and a lCER

being that a tCER expires at the end of the commitment period in which

it was issued and an lCER expires at the end of the crediting period of

the project. Depending on the project, an lCER may be valid for up to

60 years.

6The Kyoto Protocol defines afforestation 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’ and reforestation is defined

as ‘the direct human-induced conversion of non-forested land to

forested land through planting, seeding and/or the human-induced pro-

motion of natural seed sources, on land that was forested but that has

been converted to non-forested land . . . on those lands that did not

contain forest on 31 December 1989’ (see Decision 16/CMP.1, Annex,

paragraph 1(b–c)) [5]. Forest is defined as ‘a minimum area of land of

0.05–1.0 hectare with tree crown cover of more than 10–30% with trees

with the potential to reach a minimum height of 2–5 metres at maturity

in situ’ (see Decision 16/CMP.1, Annex, paragraph 1(a)) [5]. Of the 14

currently registered CDM A/R projects, 13 are considered reforestation

projects and only the Small Scale Cooperative Afforestation CDM Pilot

Project Activity on Private Lands Affected by Shifting Sand Dunes in Sirsa,

Haryana project is considered an afforestation project.
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property registration, but also point to a consistent lack of

follow through on social objectives and social pro-

grammes stipulated in project designs [23, 25].

The recent increase of CDM A/R registered projects

provides an opportunity to reconsider CDM A/R regis-

tered projects’ broad socio-economic impacts and specific

impacts on local agriculture. While looking at recently

registered projects for evidence of impacts may seem

premature, several of the projects registered between

January 2009 and May 2010 were credited with carbon

offsets that go back 3–8 years before their registration

dates (as early as 2001) (see Table 1) [31].7 Considering

the long-term crediting period for many of these new

projects and the long-term experience with the 2006-

registered Guangxi Watershed project, a review of studies

that examine the actual biophysical and socio-economic

impacts of these projects may provide new insights or

indicate research gaps.

Rather than focusing broadly on sustainable develop-

ment, this review focuses on the literature that analyses

how CDM A/R projects positively or negatively impact

local agriculture. While ‘sustainable development’ is often

mentioned as both an analytical tool and a development

goal in the literature on CDM projects [12], there are

ongoing concerns about political challenges over how

sustainable development is defined and pursued within the

context of CDM [3, 12, 32].8 This review’s focus on local

agriculture may not capture the broad context that sus-

tainable development [29, 33], the livelihoods approach

[34], or a focus on access, capacities, or rights [35] would

portray, but it does contribute to these broader efforts by

summarizing the literature that examines impacts on a

specific livelihood strategy and demographic group that

must be considered for realistic sustainable, rural devel-

opment. The following sections outline this literature

review’s methods, provide a brief background on current

CDM A/R projects and provide a framework for under-

standing the literature that examines the impacts of CDM

A/R projects on local agriculture. The review concludes

with recommendations for future research avenues.

Review Method

As mentioned above, the multiplication of registered

CDM A/R projects is a relatively new phenomenon. As a

result, there are a few published, peer-reviewed academic

articles that measure the actual socio-economic or

biophysical impacts of CDM A/R projects. This scarcity of

peer-reviewed academic publications on the actual im-

pacts of specific CDM A/R projects required this review

to include additional investigation into grey literature9 and

CDM A/R project documentation. The literature covered

in this review was obtained using combinations of the

keywords ‘clean development mechanism’, ‘CDM’, ‘agri-

culture’ and variations of the names of the 14 registered

CDR A/M projects in the following search engines:

ISI Web of Knowledge, Scopus, Google Scholar and

Google.10 Additional materials were also obtained from

the United Nations Framework Convention on Climate

Change (UNFCC), the United Nations Environmental

Programme (UNEP) Risoe CDM/JI Pipeline Analysis and

Database and the World Bank Carbon Finance Unit.11

A snowball sampling strategy [36] was used on the bib-

liographic references of academic articles and grey lit-

erature to extensively cover additional materials. In order

to include the crediting period start dates of all currently

registered CDM A/R projects, this review focused on

materials published between January 2000 and May 2010.

Social Challenges and Social Impacts in Current

CDM A/R Projects

The long delay in CDM A/R growth reflects the unique

challenges of establishing CDM A/R projects in com-

parison with other CDM projects [4, 7, 37]. Many of the

challenges of implementing CDM A/R projects are the

same as challenges faced by non-CDM forestry projects in

developing countries [16]. These challenges include

competing property claims, undocumented and insecure

property rights, poor governance and lack of local insti-

tutional capacity, human migration, tree tenure issues,

lack of secure or reliable markets and suitable pricing

policies, lack of appropriate technologies, long rotation

periods, competition with more profitable land uses and

the problem of scaling up or scaling down successful

activities [8, 16, 38]. Yet, Kyoto compliant, CDM A/R

projects face additional challenges beyond those faced by

normal forestry projects. These additional challenges in-

clude the financial hurdles unique to CDM and difficulties

with CDM’s validation, registration and verification pro-

cesses. Not only do these processes require overcoming

7These four projects are the Reforestation of severely degraded landmass in

Khammam District of Andra Pradesh India under ITC Social Forestry Project,

the Forestry Project for the Chinchiná River Basin in Columbia, The Inter-

national Small Group and Tree Planting Program (TIST) in India, and the

Assisted Natural Regeneration of Degraded Lands in Albania.

8Olsen [12] offers an overview of CDM projects and sustainable

development.

9We use ‘grey literature’ to signify information produced in electronic

and print formats by all levels of government, non-governmental orga-

nizations and businesses.

10The web address for these search engines are ISI Web of Knowledge

(www.isiknowledge.com), Scopus (www.scopus.com), Google Scholar

(www.scholar.google.com) and Google (www.google.com).

11The search reflects data from the UNFCCC CDM (http://cdm.unfccc.

int/), UNEP Risoe CDM/JI Pipeline Analysis and Database (http://

www.cdmpipeline.org/) and World Bank Carbon Finance Unit (http://

wbcarbonfinance.org) website current as of 10 May 2010.
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concerns about additionality, permanence and leakage,

but they also impose significant costs in that they require

locating the technical capacity to meet project needs,

establish biophysical and socio-economic baseline data

and guarantee monitoring and management [15, 37].

The CDM contains rigorous procedures that must be

followed by projects that wish to be and that are CDM

registered [2, 39]. There are several ‘methodologies’

recognized by the CDM as approved ways to establish

projects that sequester carbon through afforestation and

reforestation. These methodologies define how a project

is classified by the CDM and layout procedures for

applications for registration. Among other things, these

methodologies define formulas for establishing baseline

estimations of vegetation, project additionality and leak-

age; require definition of policy mechanisms for project

implementation; and determine whether environmental

impact assessments are necessary, legal concerns remain

and social challenges or impacts might undermine the

project. Within these methodologies, social impact as-

sessments are often included as part of environmental

impact assessments. Usually, clear plans for overcoming

and mitigating potential socio-economic challenges and

impacts are necessary as part of the social impact as-

sessment or upon validator requests for clarification. For

example, plans must be included for issues such as com-

munity resettlement, changes to legal zoning, property

rights disputes or changes in current land-use patterns.

In CDM project documentation, data on social chal-

lenges and impacts gathered as part of environmental

impact assessments are usually found in sections on

sustainable development. Designated National Authorities

(DNAs) in host countries are ultimately responsible for

the definition of sustainable development and enforce-

ment of compliance with sustainable development goals

[3]. DNAs ultimately approve and verify socio-economic

impacts. However, host countries sometimes have lenient

definitions of sustainable development, problems with

institutional coordination and less stringent requirements

for social impact assessments [12, 29, 40]. As a result,

social impact assessments and project sustainability

documentation tend to focus more on economic sus-

tainability ( job creation) and plans to overcome social

challenges to implementation rather than the creation of

beneficial socio-economic impacts or possible negative

socio-economic impacts.12 This results in less extensive

identification of potential socio-economic impacts than

needed in many cases [18] and has left many open ques-

tions with regard to the inequitable benefit distribution

[20, 28]. In addition to the above problems, follow-

through implementation of social programmes stipulated

in project designs seems to be a recurring problem

[23, 25, 30]. Thus, while CDM methodologies and

required documentation are not foolproof indications of

project contributions to sustainable development, these

methodologies and documentation provide indications

of what projects plan to do, what factors have been

considered and what results are expected.

Table 1 outlines some basic details about each of

the 14, currently registered CDM A/R projects. Six of

the 14 registered CDM A/R projects are classified as

AR-AMS0001 (small-scale13 afforestation and reforesta-

tion project activities under the clean development

mechanism implemented on grasslands or croplands),

two as AR-AM0001 (reforestation of degraded land), one

as AR-AM0002 (restoration of degraded lands through

afforestation/reforestation), four as AR-AM0003 (affor-

estation and reforestation of degraded land through tree

planting, assisted natural regeneration and control of

animal grazing) and one as AR-AM0004 (reforestation or

afforestation of land currently under agricultural use).

While it would seem that projects that are AR-AM0004

or AR-AMS0001 are most relevant to understanding CDR

A/R project impacts on local agriculture, the reality is that

the legal structure of many countries may deny existing

local tenure systems. Hence, projects that are compliant

with national legal codes or classified under any metho-

dology may still have negative (or positive) impacts on

property rights and local agricultural practices.

Impacts of CDMA/R Projects on Local Agriculture

The potential and actual impacts of CDM projects on

local livelihoods and sustainable development are noted

in project design documentation (PDD) and in several

studies some of which directly address A/R projects

[8, 12, 15, 17, 21–23, 25, 28–30, 41–49]. The potential

positive impacts of CDM A/R projects on local agriculture

include:

1. increased income applied to farm investments (for

example, CER payments, off-farm employment or non-

timber forest products) [15, 25, 42, 46, 50],

12For example, the social impact section of the 2001 environmental

assessment for the Prototype Carbon Fund and Plantar project in Brazil

consists of five sentences that state that the project will consult with

communities, will create more local jobs that may help undermine

charcoal production activities that use child labour, and will not cause

involuntary resettlement. The 2002 World Bank project appraisal mar-

ginally improves on this statement by indicating that the project will

maintain good labour conditions and will create health benefits by

reducing local air pollution through modernizing ‘carbonization pro-

cesses’. Yet, Boyd et al. [25] find that beyond creating jobs, complying

with child labour laws, and creating a modest environmental education

programme, the Plantar project missed many opportunities to include

local communities and create social benefits – the project ‘fell short of

contributing to agricultural extension and capacity building of small land

owners’ (p. 425).

13Small-scale CDM A/R projects are those that sequester less than

16 000 kilotonnes of CO2 on an annual basis [39].
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Table 1 Registered CDM A/R projects (source: UNEP Risoe CDM/JI Pipeline Analysis and Database, May 2010)

Project title

ITC Social
Forestry Project
in Khammam
District of
Andhra Pradesh,
India

Chinchiná
River Basin
Project,
Columbia

The International
Small Group and
Tree Planting
Program (TIST),
Tamil Nadu,
India

Assisted Natural
Regeneration of
Degraded Lands
in Albania

Guangxi Watershed
Management in
Pearl River
Basin, China

Humbo
Ethiopia-Assisted
Natural
Regeneration
Project

Degraded Lands
in Northwest
Sichuan, China

Methodology AR-AM00011 AR-AM0004 AR-AMS0001 AR-AM00032 AR-AM00011 AR-AM00032 AR-AM00032

Date of credit start 2 July 2001 4 June 2002 1 January 2004 20 December 2004 1 April 2006 1 December 2006 4 January 2007
Date of registration 5 June 2009 16 April 2010 15 January 2010 2 January 2010 10 November 2006 7 December 2009 16 November 2009
Sequestration kt CO2e/yr 57.79 37.78 3.59 22.96 25.80 29.34 23.03
Sequestration 2012 437.58 188.92 34.27 160.75 174.12 178.50 138.18
Sequestration 2020 1127.66 702.35 61.14 368.37 380.78 413.54 322.42
Validator BV Cert TÜV-SÜD TÜV-SÜD TÜV-SÜD TÜV-SÜD JACO TÜV-SÜD
Scale SMALL LARGE SMALL SMALL LARGE LARGE LARGE
Credit buyer – – UK (Climate

Change Capital)
Italy (BioCarbon
Fund)

Italy, Spain
(BioCarbon Fund)

Canada (IBRD) —

PDD consultant Pricewaterhouse
Coopers

Carbono and
Bosques,
CAEMA

Clean Air Action
Corporation

WB-CF, Agrotec WB-CF,
Joanneum
Research

WB-CF, World
Vision Forestry
Ethiopia

Conservation
International,
The Nature
Conservancy

US$/kt CO2 – – – – 880.02 – 86.41

Project title

Croplands and
grasslands in
Paraguarı́
Department,
Paraguay

Reforestation
in the Bolivian
Tropics (FECAR)

Moldova Soil
Conservation
Project

Uganda Nile
Basin Reforestation
Project No.3

Private lands
affected by
shifting sand
dunes in Sirsa,
Haryana, India

Cao Phong
Reforestation
Project,
Vietnam

Ignacio Tavara’s
Dry Forest
Project, Peru

Methodology AR-AMS0001 AR-AMS0001 AR-AM0002 AR-AMS0001 AR-AMS0001 AR-AMS0001 AR-AM00032

Date of credit start 25 July 2007 12 February 08 1 September 2008 24 November 2008 23 March 2009 1 May 2009 2 November 2009
Date of registration 6 September 09 11 September 09 30 January 2009 21 August 2009 23 March 2009 28 April 2009 16 November 2009
Sequestration kt CO2e/yr 1.52 4.34 179.39 5.56 11.60 2.67 48.69
Sequestration 2012 8.25 21.16 776.76 29.57 43.77 9.77 154.20
Sequestration 2020 20.48 1282.56 2213.64 67.38 136.64 500.50 486.89
Validator TÜV-SÜD JACO SGS DNV TÜV-SÜD JACO TÜV-SÜD
Scale SMALL SMALL LARGE SMALL SMALL SMALL LARGE
Credit buyer Japan (Japan

Green Resources
Agency)

Belgium
(Vlaams Gewest)

Netherlands
((VROM), Sweden)

Italy (BioCarbon
Fund)

– – –

PDD Consultant Mitsubishi
UFJ Securities,
JGRA

CETEFOR WB-CF, GFA
Consulting Group

WB-CF, Joanneum
Research

IGWES JICA AIDER

US$/kt CO2 – 1056.81 104.46 – – – 284.89

1AR-AM0001 is now replaced by AR-ACM0002 ‘Afforestation or reforestation of degraded land without displacement of pre-project activities’.
2AR-AM0003 is now replaced by AR-ACM0001 ‘Afforestation and reforestation of degraded land’.
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Table 2 List of CDM A/R Projects’ positive and negative impacts on local agriculture

Project name
Positive impacts on
local agriculture

Negative impacts on local
agriculture Notes References

1. ITC Social Forestry
Project in Khammam
District of Andhra
Pradesh, India

None documented. None documented or
anticipated in PDD.

The PDD mentions the creation of sustainable employment for the
rural poor. Despite receiving credits back to 2001 there is no
published documentation of socio-economic impacts. In response
to validation concerns about possible movement of farmers from
project areas, the Designated Operational Entity (DOE) insists
that no farmers will be moved. Carbon offsets are paid to farmers.

[51]

2. Chinchiná River
Basin Project,
Columbia

None documented. Possible impacts on
benefit distribution to
farmers and economic
equity.

Hall et al. [42] report that natural forest regeneration was logged
and then replaced with plantations. PDD documents indicate
contributions to social institutions through support of the farmer
group AGROFORESTAL.

[45, 51]

3. The International
Small Group and
Tree Planting
Program (TIST),
Tamil Nadu, India

Carbon offset payments
to farmers are
reinvested in
agricultural
production.

Insecure property rights
and threat to
communal tenure.

The PDD mentions benefits in soil improvements. [50, 51]

4. Assisted Natural
Regeneration of
Degraded Lands in
Albania

None documented. None documented. The PDD outlines contributions to soil management, employment and
livelihood options (including agriculture). The PDD also mentions a
possible temporary decrease in local livestock numbers and
movement to distant pastures.

[51]

5. Facilitating
Reforestation for
Guangxi Watershed
Management in Pearl
River Basin, China

Increase in local
institutional
capacities,
improvements in
equitable distribution
of income to farmer
households and
increases in
diversification
strategies and tenure
security.

Creation of unfavourable
income-sharing ratio
between land users
and forest companies;
unclear delineation of
properties and
inadequate tenure
security.

Gong et al. mention establishment of property rights as both a
resulting benefit an ongoing problem for this project. The primary
impact on local agriculture mentioned in the PDD is through off-farm
employment and carbon offset payments.

[30, 51]

6. Humbo Ethiopia
Assisted Natural
Regeneration Project

Legalization of property
rights through pre-
project activities
(PDD).

None documented. Jindal et al. [8] note that payments for carbon offsets support local
infrastructure and food security. The PDD mentions the impacts that
stopping erosion, improving water tables and training in apiculture,
poultry and other farm-related skills will provide. Although, this
project was presented as a success story at the African Carbon
Forum in Nairobi, Kenya on 3–5 March 2010 there is no publicly
available published data that document its socio-economic impacts.

[8, 51]

7. Afforestation and
Reforestation on
Degraded Lands in
Northwest Sichuan,
China

None documented. Loss of traditional
property rights. No
recognition of “illegal”
grazing or agriculture.

The PDD mentions impacts on local agriculture through decreased
soil erosion, increased soil fertility, increased income, strengthening
social cohesion and access to technical training. PDD also mentions
some possible property rights issues that could affect farmers. It
says that these lands are wastelands since 2000–2002 and that
there is no recognition of “illegal” grazing or agriculture on these
lands.

[41, 51]
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8. Reforestation of
croplands and
grasslands in
Paraguarı́
Department,
Paraguay

The PDD mentions that
agricultural land
fertility is being
supplemented
through assistance
with green manures
that property titles are
being processed and
that technical
assistance for farmers
is available.

None documented. The PDD mentions impacts on local agriculture through decreased
soil erosion, increased soil fertility, increased income, strengthening
social cohesion and access to technical training.

[51]

9. Carbon sequestration
through reforestation
in the Bolivian tropics
(FECAR)

None documented. None documented. The PDD mentions eventual transition from slash and burn to
agroforestry, increases in soil fertility and increases in off-farm
employment income. The PDD also mentions that the farmers will
not receive equitable benefits or be able to participate equally in this
project due to CDM land suitability requirements, but that voluntary
carbon markets were being explored to expand project inclusion to
these farmers.

[51]

10. Moldova Soil
Conservation
Project

None documented. None documented or
anticipated in PDD.

This project takes place over 19,768 ha of degraded and eroded
state-owned and communal agricultural lands spread over
throughout the country. The PDD mentions the following project
outcomes that might impact local agriculture: decrease soil erosion,
increase in soil fertility, decrease in flooding and an increase in
technology transfer and institutional capacity.

[51]

11. Uganda Nile Basin
Reforestation
Project No.3

None documented. None documented or
anticipated in PDD.

The PDD anticipates off-farm employment opportunities and no
negative impacts on local agricultural production.

[51]

12. Afforestation on
private lands
affected by shifting
sand dunes in Sirsa,
Haryana, India

None documented. None documented and no
significant risks in PDD.

The PDD anticipates impacting local agriculture through increased soil
fertility, improvements in water levels, payments through carbon
offsets and employment and building institutions that strengthen
social cohesion.

[51]

13. Cao Phong
Reforestation
Project, Vietnam

None documented. None documented or
anticipated in PDD.

The PDD anticipates soil fertility improvements, though little
connection is made to agricultural livelihoods. In addition, use and
access rights to the forest were questions brought up in the PDD but
not thoroughly addressed because 99.6% of community members
were said to understand and agree with the project.

[51]

14. Ignacio Tavara’s
Dry Forest Project,
Peru

None documented. None documented or
anticipated in PDD.

The PDD anticipates payments for work and investment in
infrastructure (water wells) to improve local livelihoods and
agricultural production.

[51]
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2. soil improvement (such as erosion control, increased

fertility and increased moisture retention) [15, 28],

3. hydrology improvement (increases in the quantity

and quality of available water, reduction in runoff and

decreases in soil water content) [43],

4. infrastructural investment (that facilitate access to

markets, information or agricultural inputs) [15, 42, 47],

5. agriculturally relevant technology transfer (such as new

equipment or inputs) [15, 25],

6. opportunities for agricultural training (such as agri-

cultural extension) [15, 42, 50],

7. increased local institutional capacity (regarding trans-

parency, accountability and access and representation

in both local government and agricultural cooperatives)

[15, 42],

8. legal recognition of property rights [25, 30, 42] and

9. improvement in risk management (such as increases in

crop diversification, decreases in natural hazards and

increases in social capital capacities) [23, 42].

The above studies also indicate risks of negative impacts

that CDM A/R projects can have on local agriculture –

risks that are often simultaneously limiting factors of

project implementation:

1. threats to or insecurity of property rights (such as

threats to agricultural land or investments that are

privately or communally owned) [8, 16, 23, 27, 30],

2. destruction of existing vegetation resources (such as

wild foods or seasonal grazing lands) [15, 45, 50],

3. loss of right to access forests during periods of food

insecurity or shortage [47],

4. increased threat of water damage or decrease in water

availability (improvements in hydrological systems may

cause changes in the physical landscape that benefit

some while threatening others) [43],

5. involuntary resettlement [15],

6. loss of agricultural employment and agricultural crops

resulting from labour move to higher-income forestry

sector jobs [42, 50] and

7. elite capture of benefits or inequitable distribution of

economic and other benefits (which may undermine

existing institutions, cause increased livelihood risk, or

expose some communities to hazard) [17, 20, 21, 28,

30, 49].

There is very little academic or grey literature that details

actual impacts of registered CDM A/R projects. The CDM

A/R PDD [51] and most of the existing academic litera-

ture deal with potential impacts of CDM A/R projects or

draw conclusions from A/R projects not registered with

the CDM. For example, as part of projects’ sustainable

development contributions, the PDD for all 14 of the

registered CDM A/R projects include increased income

through off-farm employment and increased income from

payment for CERs or land access. Indeed, several studies

have documented increased income from CDM A/R

projects [30, 50], yet there are no current studies that

investigate agricultural investment as a result of increased

income from CDM A/R projects. Serious concerns over

elite capture and the equitable distribution of benefits is a

recurring theme throughout the academic literature

[17, 20, 21, 28, 30, 49]. Yet, there are no studies that

document how inequitable distributions of registered

CDM A/R project benefits negatively impact local agri-

culture. The PDD for all projects also mention the socio-

economic benefits of soil and hydrology improvement.

While there are typically improvements in erosion con-

trol, soil fertility and moisture retention where forestry

projects follow best practices [28, 52], there are currently

no published studies that document increases in agri-

cultural production as a result of soil improvement caused

by registered CDM A/R project activities. In work linked

to the CDM A/R project Carbon Sequestration through

Reforestation in the Bolivian Tropics by Smallholders of ‘The

Federación de Comunidades Agropecuarias de Rurrenabaque

(FECAR)’, Trabucco et al. [43] find that CDM A/R impacts

on runoff reduction and soil water content depend on a

number of context-dependent variables. However, the

impacts of CDM A/R-caused hydrological change on agri-

cultural production are not documented in this or any

other published work.

In Table 2, the literature that documents registered

CDM A/R projects’ impacts on local agriculture is orga-

nized according to each of the 14 projects. While many of

these projects may have negative and positive impacts not

shown in the table, the table only includes impacts

documented in the published literature. Additional im-

pacts require further investigation before they might be

included in this table. Table 2 shows that while institu-

tional capacity building, legal recognition of property

rights and carbon-offset payments or employment income

that go towards agricultural investment are common

features of projects’ early implementation, there is little

evidence of the other potential contributions that these

projects are assumed to make to local agriculture. At the

same time, documented risks to communal tenure and

backlash against the inequitable benefit distribution weigh

against these actual and potential positive impacts. Con-

sidering the negative impacts in Table 2, it is not clear that

local agriculture has benefited from CDM A/R projects.

As also indicated in Table 2, there are frequently no

documented outcomes that refer specifically to local

agriculture. Beyond employment provision, payment for

ecosystem services and anticipated improvements to soil

and water, PDD and validation reports often report

vague, potential contributions to sustainable development

and list no potential negative impacts on local agri-

culture – in fact, no negative socio-economic impacts

at all. The lack of published work documenting socio-

economic and biophysical impacts on local agriculture is

troubling, especially considering that seven of the 14

current CDM A/R projects have been approved to issue

credits generated between 2001 and 2007 – dates well

http://www.cabi.org/cabreviews
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before their actual registration. While host-country defi-

nitions and verification of sustainable development are

often considered adequate, there is clearly a need to

document a broad array of actual impacts and to go

beyond analysis of policy aims and acceptance of host-

country verification of sustainable development. This lack

of published work provides an opportunity to examine

both the specific impacts of individual projects and the

general impacts of all projects on broad issues (such as

tenure security, institutional capacity, natural assets or

infrastructure) and specific demographic groups, geo-

graphic locations or livelihoods.

Conclusion

As the number of registered CDM A/R projects is now

quickly growing and the number of LULUCF projects may

increase dramatically with a post-2012 climate agreement,

there is an urgent need to understand the actual socio-

economic and biophysical impacts of LULUCF projects.

Since afforestation and reforestation are the only activities

currently recognized within the LULUCF classification,

registered CDM A/R projects should be critically eval-

uated for their actual returns to and impacts on local

livelihoods. Are they living up to their potential? If not,

what changes need to be made in the CDM framework to

produce sustainable socio-economic results when addi-

tional activities such as avoided deforestation or agri-

cultural and soil carbon sinks may create CERs?

This review finds that data and analyses of the impacts

of registered CDM A/R projects on local agriculture

are often entirely missing from PDD, grey literature and

academic literature. Even as many recently registered

projects are credited with CERs dating back as far as

2001, there is little available data on projects’ socio-

economic impacts. The validation and verification pro-

cesses for projects and the credits they produce currently

rely heavily on Designated National Authorities’ approval

of project compliance with host-country definitions of

sustainability. Yet, it appears that in some cases host-

country definitions of sustainability and host-country

institutional arrangements allow project implementers to

give little attention to gathering socio-economic impact

data beyond employment figures and payments from

credit markets. The current emphasis on sustainable de-

velopment in CDM A/R projects seems to be primarily

on the provision of temporary forestry employment. Yet,

attention to indicators of personal health, agricultural

investment and food security are also some of the criteria

necessary for considering a larger view of socio-economic

sustainability and durable contributions to rural liveli-

hoods. While definitions of sustainability might remain

the priority of host countries, a broader range of socio-

economic impacts (more than local employment and

carbon credit payments) need to be clearly linked to

project validation and verification.

In order to fill this information gap and to understand

actual impacts of CDM A/R activities, we recommend the

following research priorities. First, more critical attention

should focus on assumptions within the CDM validation

process and on the procedures used to design and im-

plement social and environmental impacts assessments.

These assumptions and procedures may underestimate

negative socio-economic impacts and result in missed

opportunities to support local agriculture. Secondly,

future research must engage with field surveys in regis-

tered project areas. These surveys should evaluate the

performance of registered CDM A/R projects in meeting

stipulated socio-economic outcomes and what constraints

might be hindering those outcomes. These data should be

made public as raw data and in published analyses. Thirdly,

studies should move beyond national definitions of sus-

tainable development to develop or adopt clearly defined

criteria and indicators that focus on a broad array of

tangible impacts on access, rights, capacities and assets.

This emphasis on developing a framework of criteria and

indicators for analysis of the impacts on broad issues (such

as tenure security and institutional capacity) and specific

demographic groups, geographic regions or livelihoods

would allow individual studies to be aggregated and

may reveal patterns in project activities and outcomes.

Fourthly, these criteria and indicators should be used to

collect data on socio-economic baselines before project

validation. These baselines should be included in PDD

so that the impacts of projects can be compared to a

historical baseline. Without fulfilling the above priorities,

studies that evaluate whether CDM A/R projects indivi-

dually or as a group are living up to their potential to

contribute to local agriculture, sustainable development

or rural livelihoods will reflect only partial understandings

of particular projects and not give insight into the broader

challenges, failures and successes of CDM A/R projects.
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