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ABSTRACT

There has been a growing interest in land-use change and forestry activities for advancing the
global goals of climate change mitigation and rural development. Because of its links to
agriculture, the main livelihood activity of the rural poor in most developing countries, one
particularly promising land-use is agroforestry, the use of land for both agricultural and
silvicultural activities. The potential for agroforestry to deliver rural development and climate
change mitigation benefits is well documented. There is considerable hope and expectation that
agroforestry will be able realize co-benefits, where projects seek simultaneous goals of
improving human welfare and mitigating climate change. However, it is less clear how and
whether both goals might be accomplished in practice. Through an analytical literature review
of rural development and carbon forestry literature, and a qualitative case study of participant
experiences and understandings in smallholder tree planting initiatives in Uganda, this thesis
explored the following overarching research questions:

1. What are areas of likely tension and synergy when smallholder agroforestry projects in
developing countries attempt to realize co-benefits for rural development and climate
change mitigation?

2. How should smallholder planting projects be designed to effectively maximize the
delivery of benefits for both development and carbon goals?

Both the case study and review of the literature suggest that projects seeking co-benefits from
smallholder tree planting initiatives will encounter substantial tension between practices best
suited to realizing development versus carbon benefits. These projects have considerable
potential to fail in meeting expectations. Explicitly seeking ancillary benefits in projects that
have primary goals of development or climate change mitigation may be a more effective way to
more quickly expand the use of smallholder planting projects and attain both types of benefits,
while concurrently providing opportunities to learn from experience and move towards the
development of best practice for delivering returns for carbon and development on the ground.
Alternative approaches to project design and pathways to deliver development benefits may be
more appropriate in smallholder carbon projects to overcome expected tensions in projects
attempting to deliver both development and climate benefits.
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PREFACE

A version of Chapter 2 will be submitted for publication following submission of this thesis.
Design of the literature analysis was a co-effort that evolved through on-going two-way
discussions between my supervisor, Hisham Zerriffi, and myself. It was based on an initial
research problem identified that I identified. I conducted the literature review, analysis and
writing, with editorial and problem-solving guidance from Dr. Zerriffi.

A version of Chapter 3 will be submitted for publication following submission of this thesis.
Identification of the research program and design of this study was a co-effort between Dr.
Zerriffi and myself, where I identified an initial research problem, which evolved into a full
research program and study through on-going two-way discussions between Dr. Zerriffi and
myself. [ designed the research tools and conducted the fieldwork and analysis, and wrote the
paper, with editorial and problem-solving guidance from Dr. Zerriffi. This study was conducted
with the approval of the University of British Columbia Behavioural Research Ethics Board,
certificate #H09-01729 (see Appendix C for certificate).
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1. INTRODUCTION

1.1 Two Challenges to Global Sustainability

Two of the key challenges that need to be addressed for global sustainability are development
and climate change mitigation. Sustainability, although an ambiguous term, can be understood
to relate to the ability of the Earth’s natural and human systems to continue to meet the needs
of its inhabitants, to perpetuity. Few would contest that poverty and climate change must be

addressed for global sustainability to be realized.

At present, there are an estimated 6.9 billion people in the world (United Nations 2009);
approximately 5.7 billion live in less developed regions, and 855 million in the world’s Least
Developed Countries (LDCs), as defined by the United Nations (United Nations 2009). As
indicated by low Human Development Indices?!, many in developing countries, particularly the
LDCs, struggle to attain even a very basic standard of living - clean water, adequate nutrition,
health, housing, education and income (UNDP 2009). Development, understood broadly to be
an increase in standards of living?, is necessary to bridge massive gaps in wealth and
opportunity between the world’s richest and poorest people, and to allow every human being

their right to have their basic needs met.

Although not the only challenge that must be addressed, development is also a key factor in
achieving long-term global sustainability. Long-term sustainability is less likely to be a driver of
people’s choices when they are preoccupied with survival; for example, people may choose not

to use more sustainable land uses like fallowing when land shortages leave them struggling to

1 The Human Development Index provides a measure of well-being based on “ a composite
measure of three dimensions of human development: living a long and healthy life (measured
by life expectancy), being educated (measured by adult literacy and gross enrolment in
education) and having a decent standard of living (measured by purchasing power parity, PPP,
and income)” (UNDP 2009).

2 Broadly, development can be understood according to the United Nations Development
Programme as being “helping people to ‘build a better life’”, which is accomplished by
addressing various types of challenges, including governance, poverty, crisis prevention and
recovery, environment and energy, and health (UNDP 2010). A complete list of terms with
definitions as they are used in this thesis is included in Appendix A.



grow enough food (e.g. Forsyth 1994; Tadesse 2001). Poverty may also be linked to other
human activities counter to global sustainability, like deforestation and conflict (Ikejiaku 2009;
Zwane 2007). And, without development and access to knowledge and education, a sizeable
proportion of the world’s population will be ill-equipped to contribute to finding and
implementing sustainability solutions. Without development, long-term global sustainability is

unlikely to be achieved.

Climate change mitigation is also a massive challenge for global sustainability. It is now widely
accepted that anthropogenic climate change is occurring, and that unmitigated, climate change
would “likely exceed the capacity of natural, managed and human systems to adapt” (IPCC 2007,
p.73). Mitigation of greenhouse gas (GHG) emissions would help to reduce, delay and avoid
impacts, but according to the most recent Assessment Report of the Intergovernmental Panel on
Climate Change (IPCC), current mitigation efforts are insufficient, and will result in increased
emission rates and continued warming (IPCC 2007). Mitigation activities occurring in the next
two or three decades will make the greatest contribution; delayed efforts increase the
likelihood of more severe climate change impacts (IPCC 2007). Climate change mitigation must
be a global priority if potentially catastrophic impacts on natural and human systems are to be

averted.

These two global challenges of development and climate change are linked (Parry 2009).
Irrespective of debates over cause and rate, there is now little dispute that the climate is
changing, and the effects are being felt. Some of these effects include changes in regional
average temperatures, sea level rise, and increased frequency and severity of severe weather
events like flooding and storms (IPCC 2007; Woodworth et al. 2008). These changes, in turn,
have consequences for people, including changes in ranges and life cycles of food organisms,
pests and diseases, damage to and loss of property, crops and resources, and most seriously,

displacement and death (Dasgupta et al. 2009; IPCC 2007; Mendelsohn 2009).

To survive and thrive in the face of climate change, people must adapt. Peoples’ ability to adapt
depends in part on access to wealth and resources, meaning that climate change will likely have
the greatest negative impacts on the world’s poorest people (Adger et al. 2005; Boyd et al. 2009;

[PCC 2001; IPCC 2007). Even small increases in global temperatures are expected to have



negative impacts on smallholders and subsistence farmers (IPCC 2007). Standards of living
need to be raised to increase resilience and ability to adapt; this is particularly important from
an ethical standpoint, given that rapidly industrializing and industrialized countries have been,
and continue to be, responsible for the majority of emissions (IPCC 2007; Okereke & Schroeder
2009), meaning that those who will be most affected by the impacts of climate change are the
least responsible. But, many researchers believe that adaptation alone will be insufficient, and
that climate change mitigation is imperative, particularly to minimize impacts on the poor (IPCC
2007). Development not only increases adaptive capacity and reduces potential impacts from
climate change, it also increases people’s capacity to contribute to mitigation efforts (IPCC
2007). Because of these interconnections, there is particular interest in activities that have the

potential to link mitigation and adaptation.

Climate change mitigation involves two types of activities: reduction of GHG emissions, and
removal of GHGs that are already in the atmosphere, primarily through sequestration of carbon.
Because the atmosphere is shared and climate change is thus a global phenomenon, GHGs
emitted anywhere in the world consequently affect everyone, and conversely, localized
emission reductions or removals benefit everyone, irrespective of where they occur. As
developed countries and companies operating in developed countries try to reduce their
contribution to climate change in a cost-effective manner, many are looking to partner with
developing countries where emission reductions and sequestration activities may be
accomplished more cheaply; for example, a study of carbon forestry projects suggests that

carbon may be sequestered more cheaply in tropical countries (van Kooten & Sohngen 2007).

To facilitate mitigation activities and partnerships between different parts of the world to
conduct these activities, various mitigation schemes have been developed. These include, but
are not limited to, market mechanisms that facilitate the creation and trade of carbon credits3.

Market mechanisms fall broadly into two categories: compliance and voluntary. The compliance

3 A carbon credit is the “right” to emit a ton of carbon or equivalent, because an equivalent ton
of emissions has been avoided or removed from the atmosphere through a mitigation activity
elsewhere.



market involves credits that comply with specific agreements for mandatory emission
reductions. For example, the Kyoto Protocol’s Clean Development Mechanism (CDM) allows
generation of credits that can be purchased by countries aiming to meet commitments for GHG
reductions made as signatories to the Kyoto Protocol. The voluntary market involves credits
generated for those who are reducing their emissions voluntarily, such as companies and
individuals. Generally, the regulations for credit generation are more flexible and varied in the

voluntary market compared to the compliance market (Harris 2007).

In the interests of equity and of advancing adaptation capacity and mitigation, most mitigation
schemes operating in developing countries, such as the CDM and the United Nations’ Reducing
Emissions from Deforestation and Forest Degradation (REDD), seek benefits for both climate
and development. To generate carbon credits under market mechanisms like CDM, activities
must also contribute to local development goals (UNFCCC 1998, Article 12). Similarly, REDD
facilitates the flow of funds towards the adoption of low-carbon development activities by

developing countries (UN-REDD Programme 2009).

More than half of people in developing countries - 54% - live in rural areas where they rely on
subsistence agriculture on small plots of land for their livelihoods (United Nations 2010). In
LDCs, this proportion rises to 72% (United Nations 2010), suggesting that activities that
combine mitigation and adaptation in rural areas will be of particular importance. Recently,
there has been increasing interest in land-use, land-use change and forestry (LULUCF) activities
for combining climate change mitigation with adaptation. LULUCF activities are attractive
because of the reliance of rural livelihoods on agricultural and forestland, and because of the
sizeable contribution of land-use change to GHG emissions. Between 1850 and 1998, LULUCF
was responsible for 33% of global carbon dioxide emissions (Watson et al. 2000). Consequently,
more than 120 countries have signed the Copenhagen Accord recognizing “the need to enhance
removals of greenhouse gas emission by forests” (UNFCCC 2009, Draft decision -/CP.15). There
is widespread hope that LULUCF activities can assist in addressing both carbon and

development priorities, dual objectives that will be need to be realized for global sustainability.



1.2 Agroforestry, A Single Solution?

Agroforestry is defined as intentionally combining agricultural crops and/or livestock with
woody perennials (trees, shrubs, etc.) in rural landscapes on the same land-management units
in “interacting combinations in space or time dimensions” to derive livelihood and
environmental benefits (FAO 2010; Nair 1993; Nair 2007, p.1614).* Agroforestry is gaining
attention as a land-use that has the potential to realize benefits for both development and

climate change mitigation.

1.2.1 History of Agroforestry
The practice of growing crops and raising livestock with trees has long been a sustainable
agricultural practice used by smallholder farmers in many parts of the world (Albrecht & Kandji
2003). In the 1970’s, efforts began to study the science of traditional agroforestry practices in
the hopes of finding solutions to some of the negative ecological and social consequences of
monoculture production (Nair 2007). Agroforestry practice was institutionalized in 1977 with
the establishment of the World Agroforestry Centre (ICRAF) in Nairobi, Kenya (Nair 2007).
Agroforestry became an important natural resource management tool for rural development,

particularly as preferences shifted towards integrated rather than sectoral development

4 There is some variation in the definitions of “agroforestry” that are used in the literature.
Experience during field research for this thesis suggests that use of this term also varies in
practice; the same activities and systems being called agroforestry by participants and
implementing organizations in one project were not always called agroforestry in another. A
broad definition of agroforestry was therefore adopted for this thesis to include the ways in
which rural smallholders were observed to be actively combining tree planting with
agricultural practices on the same land when participating in tree planting projects. This
definition includes several characteristics found in most definitions of agroforestry in the
literature, including those of the Food and Agriculture Organization of the United Nations (FAO)
and the World Agroforestry Centre (ICRAF), the main international agroforestry research body,
which is cited by the FAO (FAO 2010; ICRAF 2010; Nair 1993). These characteristics include: (1)
the mixing of woody plants with agricultural crops and/or livestock on one piece of land, (2)
intentional mixing, towards the achievement of desired outcomes (e.g. physical agricultural or
tree products, environmental outcomes, etc.), and (3) interactions (economic or ecological)
between the woody and agricultural components of the system. A broad range of scales are
possible for agroforestry systems under this definition. For simplicity, because this thesis
focuses only on agroforestry systems involving smallholder farmers, the term agroforestry is
used throughout to refer to smallholder agroforestry.



approaches (Rudebjer et al. 2006). Over the past 30 years, agroforestry has come to be
recognized as a sustainable land-use because of its potential production and local environment
benefits when systems are appropriately designed (Nair et al. 2009; Oelbermann et al. 2004). [t
is thought to be a particularly useful tool for working with poor rural smallholders, in part
because it supports diversification of livelihood strategies (Boyd et al. 2007; Current et al. 1995;
Garrity 2004; Leakey et al. 2005).

Today, agroforestry continues to be used as a tool for rural development. Recently, it has also
started to be used in carbon projects. Experience with generating carbon credits through
LULUCF activities, and agroforestry in particular, has been limited due to slow integration of
these activities into carbon schemes; in 2008, the forest carbon market accounted for only 5 Mt
of the total 8700 Mt CO; traded (Hamilton et al. 2010; Kossoy & Ambrosi 2010). But, the size of
the forest carbon® market has been increasing substantially - in 2007, transacted volumes of
forest carbon credits rose 228% (Hamilton et al. 2010) - and as demands for resources from
rural landscapes increase with population growth, it is expected that agroforestry will become

an increasingly important land-use (Dixon 1995; Oelbermann et al. 2004; Pandey 2002).

1.2.2 Agroforestry for Co-benefits
As detailed in Chapter 2 of this thesis, well-designed agroforestry systems have the documented
potential to deliver development and carbon benefits. It is thus hoped that agroforestry could
deliver co-benefits, where co-benefits are understood to be maximized benefits contributing to
the realization of two or more distinct goals that are delivered through a single activity. This
would make agroforestry an ideal activity for use in carbon schemes that require the delivery of

benefits towards both carbon and sustainable development goals.

However, there are still considerable unknowns with regard to whether and how co-benefits
might be achieved. Not all agroforestry systems deliver all types of livelihood and
environmental benefits; for example, some agroforestry systems are not carbon sinks (Mutuo et

al. 2005) and some systems and practices can reduce agricultural production (Reynolds et al.

5 Although agroforestry systems are not always included in definitions of “forest” (e.g. FAO
2004), agroforestry land-uses and carbon credits generated through them are generally
included in “carbon forestry” and “forest carbon” (Hamilton et al. 2010).



2007; Siriri et al. 2009,). Van Noordwijk et al. (2008) caution that best practice for carbon, isn’t
always best for rural livelihoods, and several reviews of early experiences with both
agroforestry and carbon forestry, and carbon mechanisms more broadly, suggest that efforts to
seek co-benefits have had only limited success (Bailis 2006; Boyd et al. 2007; Brown & Corbera
2003; Cosbey et al. 2005; Milne & Arroyo 2003; Murdiyarso et al. 2008; Nelson & de Jong 2003;
Sutter et al. 2007; Wittman & Caron 2009).

As interest in carbon forestry activities increases, there is a need for more research on how and
whether co-benefits can be realized from agroforestry. Research would be timely to inform
project design and help to maximize the ability of this tool to contribute to two global priorities.
Much of the literature on carbon forestry focuses on Latin America (Bailis 2006). Little has
focused on Africa, as the continent has historically generated only a small share of global forest
carbon credits (Hamilton et al. 2010). As of July 2010, Africa had only two of 15 CDM forestry
projects registered worldwide, the first of which was just registered in 2009 (UNFCCC 2010).
But, a recent report on the state of the forest carbon market suggests that “the dominant source
of forest carbon credits appears to have shifted from Latin America in 2007 to Africa in 2009”
(Hamilton et al. 2010, p.x), and numerous informants interviewed in Uganda during the course
of the research for this thesis indicate that interest has been piqued on the continent. There is
particular opportunity in Sub-Saharan Africa to learn from early experience and speak to the

many projects that are still in the early stages of design and implementation.

1.3 Thesis: Researching the Potential of Agroforestry to Deliver Co-benefits
This thesis contributes to knowledge on seeking co-benefits through agroforestry projects in

developing countries by addressing the following research questions:

1. What are areas of likely tension and synergy when smallholder agroforestry projects in
developing countries attempt to realize co-benefits for rural development and climate
change mitigation?

2. How should smallholder planting projects be designed to effectively maximize the
delivery of benefits for both development and carbon goals?

These questions are explored through an analytical review of recommended and common
practices from the carbon forestry and development literature (Chapter 2), and through a case

study of participant understandings and experiences of smallholder tree planting initiatives in



rural Uganda (Chapter 3). For the purposes of this research, “development” refers to
“participatory development”®, which emphasizes engagement of development beneficiaries
(smallholder farmers in the case of smallholder agroforestry) in the development process, as
appeared to be the main development perspective adopted by the majority of the literature
reviewed and of most smallholder tree planting projects studied. For simplicity, the term
development will be used in this thesis to refer to participatory development and its

corresponding goals, practices, desired outcomes, etc., unless otherwise specified.

1.3.1 Literature Review to Predict Sources of Tension and Synergy in Co-benefit Projects
Chapter 2 of this thesis reviews the carbon and development literature with a focus on
smallholder agroforestry. Recommended and common practices for realizing benefits for
carbon and for development were identified in the literature. A framework was then created to
organize and analyze these practices to see how recommended project design differs when
attempting to realize each type of benefit. Based on this analysis, project characteristics were
classified as sources of likely or possible tension, alignment or synergy when seeking co-
benefits in an agroforestry project. This analysis was designed to illuminate tensions between
best practice for different kinds of benefits and identify likely challenges and reasons for limited
success in delivering co-benefits from smallholder agroforestry, towards the design of projects

that can better address these challenges in practice.

6 Participatory development is an approach to development that saw mainstream adoption in
the mid-1990s when it became widely incorporated into the development strategies of many
governments and agencies, including the World Bank (Mohan 2007; Williams 2004). There is
some variability in how participatory development is defined (Campbell & Vainio-Mattila 2003).
The term participation can be used to describe a range of levels of involvement and control over
decision-making in a development project (Cornwall 2003; Hayward et al. 2004; Mohan 2007),
and participatory development may be used to describe either a means of conducting
development or an end, or both (Hayward et al. 2004; Mohan 2007). In general, use of the term
participatory development usually implies valuing broad engagement of the intended
beneficiaries of development in the development process and seeing this participation as being
important to project success (Hayward et al. 2004; Williams 2004). Project characteristics and
guiding ideologies seen to facilitate this participation are emphasized, such as valuing local
knowledge, building relationships, power-sharing, choice and flexibility, ownership and control
over decision-making by local people, and empowerment (Campbell & Vainio-Mattila 2003;
Hayward et al. 2004; Mohan 2007). These ideas are generally identified as desirable in the
smallholder agroforestry literature reviewed and were valued in the smallholder tree planting
initiatives studied.



1.3.2 Case Study of Smallholder Tree Planting Initiatives in Rural Uganda
Chapter 3 of this thesis reports on fieldwork conducted in Uganda to further explore and
illuminate findings from the literature review. Data was collected from rural and organization
participants in a sample of ten smallholder tree planting initiatives involving some use of
agroforestry in their implementation. This sample reflected the range of different smallholder
planting initiatives underway in Uganda. Qualitative interview data was analyzed using
inductive and deductive coding (Bernard 2006) to explore participant experiences and
understandings of agroforestry and tree planting, barriers to smallholder participation,
challenges to realizing benefits, distribution of benefits, and the relationships between these
factors. This analysis was then used to speak to the additional opportunities, challenges and
barriers that may be encountered when carbon is sought in conjunction with development
goals.
Chapter 4, the thesis Conclusion, links results from the case study back to the literature review
and summarizes findings and their implications for designing agroforestry projects that more

effectively deliver benefits to realize climate change mitigation and development goals.



2. SEEING THE TREES FOR THE CARBON: AGROFORESTRY FOR
DEVELOPMENT AND CARBON MITIGATION’

2.1 Introduction

Land-use change has played a significant role in greenhouse gas (GHG) emissions over the last
two centuries. The Intergovernmental Panel on Climate Change (IPCC) estimates that land-use
change, primarily conversion of natural systems to agriculture, contributed emissions of 121 Gt
of carbon to the atmosphere, or one third of global emissions, between 1850 and 1990 (Watson
et al. 2000). Until the 1950’s, land-use change was responsible for the highest proportion of

global carbon emissions of any source, even ahead of fossil fuel combustion (Lal 2004b).

Although it has now been surpassed by energy as the leading source of emissions, land-use
change continues to make a large contribution to atmospheric GHGs. Around the world, 17
million hectares are deforested every year, emitting 16 Pg C globally (Lal 2004°; Montagnini &
Nair 2004;). This is significant, given that forests contain more than half of the world’s
terrestrial carbon, and account for about 80% of carbon exchange between terrestrial
ecosystems and the atmosphere (Montagnini & Nair 2004 ). Recently, deforestation for cropland
has been the largest source of land-use change emissions (Watson et al. 2000), with tropical
forest conversion responsible for 25% of CO2 emissions and up to 10% of N20 emissions
globally (Palm et al. 2004 ). There are a number of different mechanisms by which deforestation
for agriculture can result in carbon emissions. The conversion of forest to high-input cropping
systems via slash-and-burn methods has the highest global warming potential of these
mechanisms, as a result of lost soil carbon through mineralization and oxidation, carbon release
from vegetation burning and decomposition, and nitrogen release from subsequent fertilizer
inputs (Palm et al. 2004). Once established, agricultural land-uses can create additional carbon
emissions through lost soil organic matter (SOM) when soil is cultivated, fossil fuel use in farm
operations, and embodied energy spent in the manufacture of farm products like fertilizers
(Niles et al. 2002). As a result, an estimated 88% of a forest’s original carbon stocks are lost

within 4-12 years after conversion (Sanchez 2000).

7 A version of this chapter is being submitted for publication following submission of this thesis.
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(Niles et al. 2002). As a result, an estimated 88% of a forest’s original carbon stocks are lost

within 4-12 years after conversion (Sanchez 2000).

Despite their contribution to global climate change, interest in using land-use, land-use change
and forestry (LULUCF) activities for climate change mitigation was initially limited (Hamilton et
al. 2010; Kossoy & Ambrosi 2010). Possible LULUCF activities to mitigate climate change under
the Kyoto Protocol, such as adoption of land-uses to reduce emissions or sequester carbon, are
described under Article 3.3 (UNFCCC 1998). Adoption of these activities was hindered because
of concerns about problems like permanence?, leakage®, and issues with accounting methods
(Hamilton et al. 2010; Milne 2002), and because rules for inclusion of LULUCF sink projects
(limited to reforestation and afforestation projects only) were not finalized until 2003
(UNFCCCC 2003, Decision 19/CP9). But, some LULUCF activities are now eligible under Kyoto’s
Clean Development Mechanism (CDM), as well as several other compliance and voluntary
carbon schemes; for example, the United Nations Collaborative Initiative on Reducing Emissions
from Deforestation and Forest Degradation (REDD) focuses primarily on LULUCF activities (UN-
REDD Programme 2009). The annual volume of forest carbon credits traded globally has been
increasing since 2007, when volumes jumped 228% over 2006 (Hamilton et al. 2010; Kossoy &
Ambrosi 2010). In 2008, 5 Mt of CO; were traded, 95% of this on the voluntary market
(Hamilton et al. 2010). Most credits (77% in 2008) are generated from projects that include tree
planting (Hamilton et al. 2010). Interest in using LULUCF activities for tackling climate change is

growing.

8 Issues with permanence in carbon sink projects are related to the risk that carbon stored in
sinks may be emitted in the future. Whereas an avoided emission is permanently avoided,
stored carbon may be emitted, for example, if land-use changed. To deal with this uncertainty,
some carbon schemes offer different types of credits, like Kyoto’s temporary Certified Emission
Reductions (t-CERs).

9 Leakage in carbon forestry projects refers to the amount of carbon benefit not realized
because the project causes increased emissions elsewhere outside the project boundary (Cacho
et al. 2004; Murray et al. 2004;). For example, conservation efforts that prevent trees being cut
in a protected forest may result in deforestation or forest degradation elsewhere if local needs
for wood products are not addressed in other ways, or, decreases in agricultural production as a
result of large-scale tree planting could raise prices of agricultural products and push farmers to
begin cultivating land currently used for forest or pasture, thereby releasing COz (van Kooten &
Sohngen 2007).
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There is a burgeoning understanding that it will be inefficient, and likely ineffective, to attempt
to independently address global goals of climate change mitigation and sustainable
development. In their Commitment to support sustainable land management, the Council of the
European Union (2009) stated that “efforts to tackle climate change should be integrated with
poverty reduction strategies and/or national strategies for sustainable development”. This idea
has been echoed by numerous others (e.g. Davidson et al. 2003; Parry 2009), including the
signatories of the Copenhagen Accord (UNFCCC 2009). Thus, many carbon credit schemes that
facilitate projects in developing countries, like CDM, require that projects contribute to

sustainable development in the host country.

To this end, one land-use that is gaining attention is agroforestry. Because of its links to
agriculture and forestry, activities central to the livelihoods of many of the world’s poorest
people, and its potential to mitigate climate change, it is hoped that agroforestry could
contribute to simultaneously addressing climate and development goals (Garrity 2004; May et
al. 2005; Nair et al. 2009; Pandey 2007; Roshetko et al. 2007; Schroeder 1994; Watson et al.
2000).

This paper will begin with a review of agroforestry and its potential to deliver benefits for
development and climate separately. It will then evaluate the potential of agroforestry to deliver
co-benefits for these two goals by analysing common practice and recommendations for project

design in the literature.

2.2 Agroforestry

Agroforestry is an integrated land-use that purposefully combines tree-growing and
conventional agricultural practices (crops and/or livestock) in rural landscapes on the same
land-management units in “interacting combinations in space or time dimensions” to generate
social, economic and environmental benefits and services from the resulting interactions (FAO
2010; ICRAF 2010; Nair 2007, p. 1614; Nair 1985; Nair 1993; Nair et al. 2009;). Since its
adoption by rural development practitioners in the 1970’s, agroforestry has come to be
recognized as a sustainable land-use because of its potential production and local environment
benefits (Nair et al. 2009; Oelbermann et al. 2004). It has become an important natural resource

management tool (Rudebjer et al. 2006), and is considered a “best practice crop management”
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(Watson et al. 2000). Initially, agroforestry featured in only a very small proportion of carbon
projectsl0, but interest is increasing, while the use of agroforestry for rural development

continues.

Agroforestry systems can be established both on productive and marginal or degraded lands,
such as fallows, and wooded grasslands (Dixon et al. 1994). They can differ greatly in size,
species, tree density, rotation length, and management intensity (Roshetko et al. 2007).
Practices can include a wide variety of activities, ranging from intercropping food crops and
trees, to grazing livestock beneath trees, to growing hedgerows and windbreaks around fields,
to rotating trees with crops on the same plot of land. As a result, agroforestry has been found to
be very adaptable and able to meet the needs of landowners in a wide variety of circumstances

(Schroeder 1994).

Agroforestry in developing countries is practiced mainly by subsistence farmers on small
landholdings (smallholders) (Nair et al. 2009) managed by individuals or groups (Roshetko et
al. 2007). Because it can diversify livelihood strategies and is rooted in traditional practices,
agroforestry is believed to be a promising land-use for delivering benefits to marginalized
populations, like small-scale, poor farmers and those with access to limited resources and high-
risk markets (Boyd et al. 2007; Current et al. 1995; Garrity 2004; Leakey et al. 2005).
Agroforestry systems in use by smallholders in the tropics employ a variety of practices (Nair et
al. 2009), and tend to be characterized by an emphasis on production rather than profits and

subsistence of the land-owner (Nair et al. 2009; Oelbermann et al. 2004).

It is estimated that about 1.2 billion people in developing countries rely on products and
services from agroforestry for their livelihoods (Watson et al. 2000), with about 1023 million
hectares of land being used for agroforestry globally (Nair et al. 2009). It is thought that there
are between 585 to 1215 million ha of land suitable for the establishment of agroforestry
systems, with much of this being in industrializing nations (Dixon et al. 1994). It is expected that

agroforestry use will increase to meet the needs of rapidly growing populations and their

10 Community forestry and agroforestry projects combined represented only 15% of the land
area being used for CDM LULUCF activities up to the year 2000, and stored only 20 Mt of carbon
(Watson et al. 2000).
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demands for resources, like agricultural land and wood products (Oelbermann et al. 2004;

Pandey 2002).

2.2.1 Potential Rural Livelihood Benefits
At present, agroforestry projects targeting rural development tend to have a combination of
objectives falling under broader goals of local environment and human welfare improvement,
including rural poverty alleviation, soil quality improvement, nutritional security, and
mitigating local environmental degradation (Fischer & Vasseur 2000; Nair 2007). They are
generally started by a variety of agencies, including both government and non-governmental,

and operating at different scales.

Agroforestry is a land-use that is structurally and functionally more complex than either crop or
tree monocultures, which can allow for more efficient capture and use of resources (Nair et al.
2009). This, in turn, can result in a number of direct benefits for local people and the local
environment when the right practices are used (Current et al. 1995). Direct benefits for local
people include resources for household use or sale (Current & Scherr 1995), and income
generation and employment (Current & Scherr 1995; Current et al. 1995; Pandey 2007; Sanchez
2000), leading to reduced poverty (Leakey et al. 2005) and increased income security (Jama et
al. 2006). Agroforestry systems can also provide opportunities for income diversification, which
is desirable to improve livelihoods and increase the resilience of smallholders in rural tropical
areas (Current et al. 1995; Garrity 2004; Schroeder 1994). Non-timber forest products provide
additional income that can be particularly important for poor and marginalized people (Leakey
et al. 2005). Secondary livelihood improvements have also been observed, such as increased

dignity (Sanchez 2000) and health (Leakey et al. 2005).

It is widely agreed that agroforestry systems can improve local environments (Current & Scherr
1995; Leakey et al. 2005; Nair 2007). Because the livelihoods of rural farmers are highly
dependent on the local environment, environmental benefits in turn benefit local people. For
example, trees on the boundaries of crop fields can improve the microclimate, with observed
increases in soil quality and crop production (Albrecht & Kandji 2003; Fischer & Vasseur 2002;
Pandey 2007; Schroeder 1994). Consequently, some agroforestry systems have been observed

to lead to significant improvements in food security (Jama et al. 2006; Leakey et al. 2005;
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Pandey 2007; Sanchez 2000; Schroeder 1994). Agroforestry can also reduce the use of
unsustainable land-use practices: for example, a 20% reduction in the use of slash-and-burn
agriculture was reported when agroforestry was adopted by farmers in Panama (Fischer &
Vasseur 2002).

A summary of documented development benefits that can result from agroforestry adoption is

presented in Table 2.1.

2.2.2 Potential Climate Change Mitigation Benefits
Agroforestry tends to be used in carbon projects seeking co-benefits, since conventional
forestry projects can sequester more carbon than agroforestry (Watson et al. 2000), and are
therefore preferable when seeking a primary goal of carbon sequestration. Projects have been
started by entities seeking to generate carbon credits for sale on international markets, and
those looking to offset their own emissions. Agroforestry has also been used in carbon forestry
projects in an attempt to diffuse deforestation pressure and prevent leakage in surrounding
communities (Brown et al. 2000). Agroforestry is believed to be a financially viable (Sathaye et
al. 2001), and even cost-effective activity compared to other mitigation options (Albrecht &

Kandji 2003; Dixon 1995; Dixon et al. 1994; Schroeder 1994).

Numerous studies suggest that some agroforestry systems can mitigate climate change (e.g.
Nair 2007; Pandey 2007; Schroeder 1994; Watson et al. 2000). This can happen through carbon
sequestration and through avoided emissions. Potential benefits of agroforestry for climate
change mitigation are summarized in Table 2.1, alongside potential benefits of agroforestry for

development.

In the tropics, the main carbon sequestration potential of agroforestry systems is expected to be
in vegetation (Mutuo et al. 2005). Although there is considerable variation between systems,
studies suggest that many agroforestry systems are intermediate between forest and cropland
or pasture in terms of sequestration potential (Mutuo et al. 2005; Nair et al. 2009; Niles et al.
2002; Palm et al. 2004). This is because trees can increase carbon stocks in biomass (Mutuo et

al. 2005) and can promote higher soil sequestration compared to crop and grazing land (Palm et
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al. 2004).11 Although there is not a simple relationship between tree planting and carbon
sequestration, and not all agroforestry systems are carbon sinks (Mutuo et al. 2005), it is
estimated that when the right practices are used, land-use conversion to agroforestry has an
estimated average potential carbon sequestration rate of 3.1 t C/ha/yr, the highest potential
rate of any land-use change option described by the IPCC, apart from restoration of forestland
(Watson et al. 2000).12 Because a large amount of the soil organic carbon (SOC) pool has been
lost, soil carbon is expected to make up a significant proportion of this sequestration potential
(Lal 2004b), through practices that restore degraded cropland and prevent erosion (Albrecht &
Kandji 2003). Some agroforestry systems have been found to store SOC at a rate of 80-100%
that of natural forest, compared to croplands at 50% (Palm et al. 2004). Agroforestry systems
can be a desirable land-use compared to conventional agricultural systems from the perspective

of climate change mitigation.

There is also evidence that agroforestry has the potential to reduce emissions of GHGs. Some
agroforestry systems have been found to have N0 emissions similar to natural forests and
lower than cropping systems (Mutuo et al. 2005; Palm et al. 2004), and it is thought that certain
systems can act as CHs sinks (Mutuo et al. 2005; Schroeder 1994). There is also speculation that
agroforestry can avoid GHG emissions by averting deforestation and forest degradation
(Albrecht & Kandji 2003; Appiah et al. 2009; Current et al. 1995; Dixon 1995; Montagnini & Nair
2004; Nair 2007; Pandey 2007; Schroeder 1994; Watson et al. 2000) and by substituting fossil

fuels and fossil-fuel intensive materials (Nair et al. 2009; Watson et al. 2000). Because of

11 The IPCC suggests that generally, agroforestry systems can regain 35% of the overall carbon
stock of a cleared forest, compared to 12% on cropland or pastureland (Watson et al. 2000), and
estimates that agroforestry systems can have 80-100% of the below-ground carbon stocks of
undisturbed forest (Watson et al. 2000). However, the carbon sequestration potential of an
agroforestry system depends on the practices used, (Albrecht & Kandji 2003) such that some
systems, including many livestock-based systems, may actually be emission sources (Dixon
1995).

12 Nair et al. (2009) suggest that estimates of carbon sequestration potential for agroforestry
are not rigorous, such that these figures should be used with caution. The average sequestration
potential for agroforestry reported by the IPCC is included here to give a sense of the hoped-for
potential contribution of agroforestry to climate change mitigation relative to other LULUCF
activities, which is one of the motivations for increased interest in agroforestry as a mitigation
option.
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difficulty in accurately estimating the area under agroforestry, it is hard to determine the exact
effect of agroforestry on deforestation (Montagnini & Nair 2004; Nair et al. 2009). The IPCC
estimates that the substitution of renewable biomass, like wood products, for fossil fuels could
avoid about 3.5 Gt carbon/yr of emissions from fossil fuels, equivalent to more than half of
current fossil fuel emissions (Watson et al. 2000). Although there has been little conclusive
research, the contribution of agroforestry to climate change mitigation through avoided
emissions is potentially significant, and could be higher than the contribution of agroforestry

through sequestration (Schroeder 1994).

Agroforestry systems have the potential to contribute to climate change mitigation through
carbon sequestration and through avoided emissions. Given estimates of the amount of land
suitable for agroforestry globally, agroforestry could be one important tool for climate change

mitigation.
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Table 2.1. Potential benefits of agroforestry adoption for development and climate

Benefits

References

Development

Resources — Tree products for household use

and sale
¢ Fuel
« Food

» Building materials and other wood

products

Current & Scherr 1995; Dixon et al.
1994; Fischer & Vasseur 2002;
Montagnini & Nair 2004; Pandey
2007; Schroeder 1994; Watson et al.
2000

Income & Employment

* Reduced poverty
* Income security
* Income diversification

Bognetteau et al. 2007; Current &
Scherr 1995; Current et al. 1995; Jama
et al. 2006; Leakey et al. 2005;
Montagnini & Nair 2004; Palm et al.
2004; Pandey 2007; Sanchez 2000;
Schroeder 1994

Secondary livelihood benefits

* Resilience
¢ Dignity
* Health & nutrition

Current et al. 1995; Garrity 2004;
Leakey et al. 2005; Sanchez 1999,
2000;

Local environment improvement

» Restoration and improvement of soil

* Reduced soil erosion

» Conservation and improvement of

water resources

* Increased biodiversity over monocrop

systems

* Animal habitat and wildlife corridors
* Reduced use of unsustainable land-

use practices

Albrecht & Kandji 2003; Current &
Scherr 1995; Current et al. 1995;
Dixon 1995; Fischer & Vasseur 2002;
Nair 2007; Noble & Dirzo 1997;
Pandey 2007; Schroeder 1994;
Watson et al. 2000

Livelihood benefits from environment
improvement

* Increased crop production and food

security
* Improved water use efficiency

» Support of biological pest control

Albrecht & Kandji 2003; Dixon 1995;
Fischer & Vasseur 2002; Jama et al.
2006; Leakey et al. 2005; Pandey
2007; Sanchez 1999, 2000; Schroeder
1994; Watson et al. 2000
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Benefits

References

Climate

Carbon sequestration

* Biomass — above and below ground

* Soil

* Durable wood products

* Potential greater than cropping
systems

Albrecht & Kandji 2003; Dixon 1995;
Lal 2004b; Montagnini & Nair 2004;
Mutuo et al. 2005; Nair et al. 2009;
Niles et al. 2002; Oelbermann et al.
2004; Pandey 2007; Palm et al. 2004;
Roshetko et al. 2002; Sanchez 2000;
Schroeder 1994; Watson et al. 2000

Lower GHG emissions compared to cropping
systems

* N,0 emissions similar to natural
forests
e CHgjsinks

Mutuo et al. 2005; Palm et al. 2004;
Schroeder 1994; Watson et al. 2000

Avoided emissions

» Substitution of fossil fuels and fossil
fuel-intensive materials

« Alternative sources of tree products
-> avoided deforestation and forest
degradation

» Alternative to higher-emission land-
uses

Albrecht & Kandji 2003; Appiah et al.
2009; Current et al. 1995; Dixon 1995;
Montagnini & Nair 2004; Nair 2007;
Nair et al. 2009; Noble & Dirzo 1997,
Palm et al. 2004; Pandey 2007,
Schroeder 1994; Watson et al. 2000

2.2.3 Possible Synergy from Carbon Finance

Because of documented potential to deliver development and carbon benefits, it is hoped that

agroforestry can be used in co-benefit projects. The Organization for Economic Co-operation

and Development workshop defined co-benefits as “effects that are taken into consideration as

an explicit (or intentional) part of the development of GHG mitigation policies” (Jochem and

Madlener 2003). Although not always explicitly defined in the literature (e.g. Aunan et al. 2004;

van Vuuren et al. 2006), use of the term co-benefits usually signals that two or more outcomes

or goals are desired from a single project or policy.

As detailed above, agroforestry has the potential to deliver certain livelihood or climate

benefits. But, notably, not all systems will deliver all or any of the benefits described, and the

adoption of certain systems may actually be a source of costs from a development or carbon
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perspective. For example, not all agroforestry systems are beneficial from a climate perspective:
some are not sinks (Mutuo et al. 2005), like those involving livestock, which are likely
significant sources of GHG emissions (Dixon 1995). Some systems and practices have been
found to have potential livelihood costs, like negative effects on crop production (Reynolds et al.
2007; Siriri et al. 2009). The potential of agroforestry to deliver certain desired development
and/or climate benefits depends on how agroforestry systems are designed (Albrecht & Kandji
2003; Current et al. 1995). In this paper, while acknowledging that every agroforestry system
does not automatically deliver any or all types of benefits described, we focus on situation
where benefits can be reasonably expected or hoped for, and on the potential of smallholder
agroforestry projects to deliver certain benefits for development and carbon mitigation. We
focus on this potential in order to explore how and whether agroforestry projects might be
designed to effectively deliver these two different types of benefits simultaneously, as is hoped

for in co-benefit projects for rural development and carbon mitigation.

When implementing projects, certain practices will be better suited to realizing and maximizing
certain outcomes. In the case of co-benefit projects, practices best suited for realizing and
maximizing one goal may or may not be the same as or compatible with practices best suited to
realizing and maximizing the other. Where practices are not compatible, it may be necessary to
make trade-offs between kinds or amount of benefit. For a given characteristic of co-benefit
project design, several outcomes are possible when best practices for realizing more than one

desired goal are compared:

Likely Tension - Recommended or widely adopted practices for a given project
characteristic are in conflict to realize and maximize each goal.

Possible Tension - Recommended practice for a given project characteristic may be in
conflict. This is either because the characteristic is emphasized and specified in the
literature for only one type of benefit and not for the other, or because significant variation
of this characteristic with project context is possible. In the latter case, tension is possible
depending upon how projects are developed and implemented.

Alignment - Recommended or widely adopted practices for a given project characteristic to
realize and maximize one goal are not expected to interfere with practices to realize and
maximize the other.

Synergy - Recommended or widely adopted practices for a given project characteristic to
maximize one goal compliment practices to realize and maximize the other, such that
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greater benefits may be realized for one or both goals than is possible when each goal is
sought separately.

Desired outcomes for co-benefit agroforestry projects are, not surprisingly, a combination of the
outcomes desired from development agroforestry and carbon agroforestry projects. Both types
of benefits are valued, and maximization of benefits is desirable. Although both types of desired
outcomes include social and environmental components, it is worth noting that they are quite
different on several fronts (Table 2.2); most desired development outcomes are local with a
stronger social focus, while desired carbon outcomes tend to be primarily global and have a
stronger commercial or monetary orientation. There will be considerable tension and co-
benefits will be difficult to realize in practice if maximizing desired outcomes for development

and carbon requires significantly different project designs.

Table 2.2. Desired outcomes from agroforestry projects for development and carbon

Development Carbon

Primary Outcome Short and long-term Long-term global
improvements in local environment benefits
environments and rural | and reductions in social
livelihoods impacts of climate

change; financial gains
for international

investors
Scale Local Local -> Global
Orientation of Primary Social Commercial
Targets
Tree Products Tangible goods Less tangible carbon
credits
Agricultural Products Varied Limited

[t is hoped that synergistic benefits can be realized from carbon agroforestry projects for both
people and the environment. There is particular hope that agroforestry will allow delivery of
benefits from carbon projects to local smallholders, in contrast to conservation and large-scale
commercial forestry projects that restrict access to land that smallholders might have used,
making “their contribution to local livelihoods and thus sustainable development questionable”
(Roshetko et al. 2007). There are considerable opportunities for land-use conversion to
agroforestry in developing countries; it is estimated that about 250 Mha of deforested land in

the humid tropics could be converted to agroforestry at a rate of 3% per year, plus an additional
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20% of the 15 Mha deforested annually (Watson et al. 2000). It is thought that carbon projects
could create new opportunities for building infrastructure and for income generation and rural
poverty alleviation for subsistence farmers via carbon payments (Montagnini & Nair 2004; Nair
et al. 2009; Smith & Scherr 2002). It is also speculated that carbon funding could offset cost
barriers to uptake of agroforestry, like start-up costs and time to returns, and could provide
opportunities to leverage additional funding or institutional support (Palm et al. 2004). It is
further hoped that carbon agroforestry could deliver synergistic environmental benefits if
carbon funds are used to offset incentives for deforestation (Palm et al. 2004). At $10 per tonne
of carbon, Niles et al. (2002) estimate that carbon credits could be worth $16.8 billion between
2002 and 2012 to tropical and developing countries, suggesting that the potential synergistic

effects from carbon finance could be important.

Many believe that carbon agroforestry is a tool with significant unrealized potential
(Montagnini & Nair 2004; Nair et al. 2009; Oelbermann et al. 2004). But, the United Nations
Food and Agriculture Organization has warned that poor land users will not automatically
benefit from carbon payments (Boyd et al. 2007), and modeling suggests that best practices for
realizing carbon benefits will not always be best for realizing livelihood benefits (van Noordwijk
et al. 2008). As noted above, key differences in desired outcomes for development and climate
change could be sources of tension when attempting to design projects that seek these goals
simultaneously. Through a review of recommendations and common practices in the literature,
this paper explores how and whether co-benefits might be achieved through agroforestry in

developing countries.

2.3 Synergies and Tensions When Attempting Co-Benefits

We reviewed both academic and grey literature on agroforestry, rural participatory
development, carbon forestry, and carbon projects to examine which project characteristics can
be expected to be sources of Likely Tension, Possible Tension, Alignment or Synergy when
agroforestry is attempted for co-benefits for carbon and development. Recommended and
common practices for realizing development and carbon benefits described in the publications
were compiled, then put into a table based on the characteristics of project design the practices

were addressing (e.g. project size, flexibility of design, etc.). These project characteristics were
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then organized into three broad categories: Enabling Conditions, Basic Project Characteristics,

and Project Characteristics for Overcoming Barriers and Sustaining Participation.

Enabling Conditions

Enabling Conditions are a set of pre-existing political, social, economic and
environmental site conditions that facilitate the realization of a successful project.
Conditions having influence over the potential project area can operate at various scales:
local, regional, national and international. These conditions include the availability of
resources necessary for project success, including both physical and intangible
resources, like information and skills.

Basic Project Characteristics

Basic Project Characteristics describe the who, what, when, where and how of the
project: who is participating and the relationships between participants, length and size
of the project, what end products the project is hoping to achieve, and the planned
methods for directly achieving them.

Project Characteristics for Overcoming Barriers and Sustaining Participation

One subset of project characteristics comprises the elements of project design put in
place to facilitate the support and participation of local people in the project. Local
support and participation is necessary for long-term project sustainability, for both
development and carbon benefits. In the case of carbon projects, it will also be important
to secure the sustained participation of project investors and buyers.

Recommended and common practices from the literature for achieving carbon and
development benefits were compared for each project characteristic and then classified
according to whether they could be expected to be of Likely Tension, Possible Tension,
Alignment, or Synergy, according to the definitions of these terms given in Section 2.2.3 above.
To assist in summarizing and communicating results, project characteristics were grouped into
three broad categories using bottom-up hierarchical coding methods often used with qualitative
data (Bernard 2006). A summary of results is presented in Table 2.3, with a more detailed
discussion following in Section 2.4, including descriptions of the three project characteristic

categories.
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Table 2.3. Predicted tensions and synergies in project characteristics when agroforestry is attempted for co-benefits for climate

and development

Development

Climate

Tensions and Synergies in Realizing
Co-Benefits

Enabling Conditions

Supportive government,
policy and socioeconomic
environments; emphasis
on secure land and tree
tenure and sufficient
resources to support land-
use change

Supportive government,
policy and socioeconomic
environments; emphasis
on secure land and tree
tenure and sufficient
resources to support land-
use change

Alignment

Basic Project
Characteristics

Participants and
Partnerships: Social
NGOs, Multi-stakeholder
partnerships

Project Timeline: Longer
term projects; Shorter
term or flexible contracts;
Short-term returns to
farmers are emphasized

Project Size: Small scale,
small farm size

Financing: Primarily
donor funds. Farmers need
access to upfront credit,
financial incentives or
markets

Participants and
Partnerships: Technical
NGOs

Project Timeline:
Longer-term projects;
contract terms long
enough to meet
certification requirements;
Short-term returns to
investors are emphasized

Project Size: Large scale,
large farm size

Project Location: More
developed countries
favoured

Financing: Carbon
finance available

Likely Tension: Contract length, project
size

Possible Tension: Participants and
partnerships, project location, financing,
agroforestry practices, end products, time
to returns, monitoring

Alignment: Agroforestry practices

Synergy: Financing, agroforestry
practices, end products, time to returns;
project length
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Development

Climate

Tensions and Synergies in Realizing
Co-Benefits

Basic Project
Characteristics

Agroforestry Practices:
Mixed species, context-
matched agroforestry
practices

End Product: Tangible
products for local and
regional consumption and
sale

Monitoring: Involve
community to lower costs

Agroforestry Practices:

High carbon systems

End Product: Intangible
carbon credits for sale on
international markets

Monitoring: Extensive
monitoring to ensure
credit validity
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Development

Climate

Tensions and Synergies in Realizing
Co-Benefits

Project
Characteristics for
Overcoming Barriers
and Sustaining
Participation

Focus: Sustained
participation of local
farmers

Project Design: Flexible,
participatory design and
implementation that
responds to local needs
and conditions

Recommendations:
Preliminary site
assessments, on-going
education and technical
support, active interaction
with project context to
improve enabling
conditions, integration
with other development
activities, facilitating
access to markets for tree
products, participatory
demonstration farms,
short-term returns to
farmers.

Decision-making:
Bottom-up, community-
driven

Focus: Reducing financial
risk of investors and
generating valid,

competitive carbon credits.

Project Design: Rigid,
standardized design and
implementation

Recommendations and
common practices: Top-
down management, long-
term contracts, minimal
education and technical
support provided,
centralized carbon broker
to access carbon markets,
short-term returns to
investors.

Decision-making: Often
top-down and may involve
only a few people.

Likely Tension: Interaction with project
context; community participation and
flexibility of project design; choice and
decision making; provision of education,
training and technical support; facilitating
access to markets

Possible tension: Preliminary site
assessments, integrating with other
development activities; demonstrating
benefits

Synergy: Integrating with other
development activities to diversify funding
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Sources: Albrecht & Kandji 2003; Appiah et al. 2009; Ashley & Carney 1999; Bognetteau et al. 2007; Boyd et al. 2007; Bull et al. 2008;
Chivinge 2006; Current & Scherr 1995; Dixon 1995; Dixon et al. 1994; Dolan 2006; Fischer & Vasseur 2000, 2002; Garrity 2004; Harris
2007; Jama et al. 2006; Lal 2004°, 2004b; Leakey et al. 2005; Macqueen 2009; Makundi & Okiting’ati 1995; Milne & Arroyo 2003;
Montagnini & Nair 2004; Mutuo et al. 2005; Nair et al. 2009; Nelson & de Jong 2003; Niles et al. 2002; Noble & Dirzo 1997;
Oelbermann et al. 2004; Palm et al. 2004; Pandey 2007; Roshetko et al. 2007; Rudebjer et al. 2006; Sanchez 1995; Sathaye et al.
2001; Schroeder 1994; Seeberg-Elverfeldt et al. 2009; Shiferaw et al. 2009; Watson et al. 2000
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2.4 Discussion of Project Characteristics and Predicted Tension and Synergy

2.4.1 Enabling Conditions
Broadly, enabling conditions are likely to align in co-benefit projects. A supportive
policy and government environment, and addressing land and tree tenure issues are
emphasized for the realization of both development and climate benefits (Gong et al.
2010; Niles et al. 2002; Palm et al. 2004; Roshetko et al. 2007), as are favourable
socioeconomic conditions (Roshetko et al. 2007; Pagiola et al. 2005). For co-
benefits, the need for adequate livelihood assets is emphasized, in particular “higher
level” benefits, like off-farm employment and education, over and “basic” benefits,
like food security and peace (Palm et al. 2004). For all types of benefits, agroforestry
must be a viable and attractive option compared to other land-uses; in other words,
the opportunity cost of switching to agroforestry must be low (Albrecht & Kandji
2003; Cacho & Lipper 2007; Dixon et al. 1994; Fischer & Vasseur 2000; Milne &
Arroyo 2003; Shiferaw et al. 2009). In many cases, this means that markets must be
available and accessible for tree products (Boyd et al. 2007; Palm et al. 2004;),
whether they are physical resources such as timber or fruits, or intangibles like

carbon credits.

In terms of environmental conditions, underused, low opportunity-cost and low
biomass land-use systems, such as degraded, non-productive land, permanent
agriculture or pasture and short fallow agriculture systems, are considered good
options for smallholder agroforestry projects (Cacho & Lipper 2007; Roshetko et al.
2007; Schroeder 1994; Torres et al. 2010). Degraded land offers good opportunities
for carbon projects because it will allow a high potential increase in carbon stocks,
since degraded land stores little carbon in soil and biomass (Dixon 1995; Lal 2004b;
Montagnini & Nair 2004; Niles et al. 2002; Roshetko et al. 2007; Van Vliet et al.
2003). A shift to agroforestry from these land-uses can result in sequestration that
is three times higher than what is possible on crop or grassland (Sanchez 2000).
Degraded land is also not highly productive, making it a top candidate for
agroforestry because there are few competing land-use options that can deliver

livelihood benefits, and therefore low opportunity cost (Cacho & Lipper 2007; Dixon
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1995; Nair 2007; Schroeder 1994). Co-benefit agroforestry projects are also
favoured where high rates of deforestation have resulted from high demands for
agricultural lands and wood products, because agroforestry is a more realistic land-
use option for storing carbon while also meeting these resource needs (Palm et al.

2004).

Overall, the enabling conditions that favour the success of development and carbon
projects are largely in alignment, and align with recommendations for co-benefits.
Enabling conditions are therefore not expected to be a significant source of tension

in co-benefit projects.

2.4.2 Project Design: Basic Project Characteristics

2.4.2.1 Participants and Partnerships
Project participants are a source of possible tension in co-benefit projects. Carbon
projects tend to partner with technical NGOs, whereas partnerships with social and
development NGOs are recommended for co-benefits (Boyd et al. 2007). This
tension could be easy to resolve by including both types of NGOs as partners. A
greater source of possible tension lies in the breadth of partners included, and in
recommendations for how relationships between partners are facilitated. For
development and co-benefits, there is an emphasis on the intentional building of
good, flexible relationships with good communication between multiple partners
(Appiah et al. 2009; Bognetteau et al. 2007; Boyd et al. 2007; Bull et al. 2008; Fischer
& Vasseur 2002; Leakey et al. 2005; Milne & Arroyo 2003; Roshetko et al. 2007;
Shiferaw et al. 2009). For development benefits in particular, it is recommended
that funders and strategic industry partners are included and consulted, and that
communication is actively facilitated between partners operating at different scales
(Garrity 2004; Macqueen 2009; Noble & Dirzo 1997; Rudebjer et al. 2006). For co-
benefits, there is an emphasis on equality and building trust in transparent

relationships (Bull et al. 2008; Niles et al. 2002; Roshetko et al. 2007).

By contrast, carbon projects do not always emphasize multiple stakeholders,

communication or intentional relationship-building, possibly because of the
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potential additional costs these would likely imply.13 But, this tension could be
resolved if broader partnerships and collaboration compensate for additional costs
by reducing costs in other areas (Boyd et al. 2007). For example, the program
manager of a carbon forestry project in Costa Rica said he worked closely with
farmers to ensure long-term commitment to the project and reduce costly contract
violations (Milne 1999). In the first CDM project, a forestry project in China, low
levels of trust in relationships between land-owners and commercial partners was
identified as an obstacle to project success (Gong et al. 2010). Increasing trust and
engagement is also identified by Vatn (2010) as a means of reducing transaction
costs in payment for environmental service schemes, suggesting that relationships
between partners may be important to success in projects with both carbon and
development goals. It is also speculated that partnerships with existing farmers’
organizations to provide technical training could reduce costs associated with
knowledge transfer (Nelson & de Jong 2003), and partnerships with NGOs already
working with landowners in a project area could reduce the costs of contacting
farmers and negotiating participation, and potentially increase the quality of
development benefits generated in a co-benefit project (Milne 1999). Thus, with
thoughtful project design, possible tensions in this area could likely be minimized or

avoided.

13 For example, coordinating larger groups of stakeholders operating at different
scales and implicated in the project in different ways would be expected to be more
complicated than smaller groups operating at similar scales, and would thus require
greater investments of time and resources to accomplish effectively. Similarly,
actively facilitating communication and meetings between participants would be
expected to require more time and resources than doing nothing to facilitate these
relationships. Boyd et al. (2007) suggest that agroforestry and community projects
often have higher transaction costs, in part because they require working with
multiple stakeholders. Similarly, smallholder carbon projects are noted to have
higher transaction costs (Cacho et al. 2002; Roshetko et al. 2007; Smith & Scherr
2003). These additional costs are more challenging in carbon projects, which
already face high transaction costs related to requirements for project registration
and credit validation (Cacho et al. 2002). Further discussion of transaction costs
appears in Section 2.4.2.5.
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2.4.2.2 Project Timeline
Broadly, project timeline is the different phases of project development that occur
from initiation to completion. Specific projects will have different phases. In the case
of carbon projects, phases will depend in part on what market the project is
targeting and the regulations of the certifying body. There were three main aspects
of project timeline that were frequently discussed in the literature reviewed: total
project length, contract length, and time to returns. These aspects have the

possibility of being sources of likely tension, alignment and synergy.

Project length constitutes the total duration of a project from start to finish, and is
one area of likely alignment when seeking co-benefits. Long-term projects, with
long-term commitments by project funders and stakeholders, are preferable for
realizing development benefits because they allow sufficient time for building good
relationships between local people and organizations and for building the local
skills and capacity that facilitate long-term sustainability of benefits (Dolan 2006;
Fischer & Vasseur 2002). Although in the past, CDM projects in particular have
tended to be shorter to allow them to be completed within Kyoto's 2012 timeline to
minimize risk to investors associated with uncertainty surrounding what will
replace Kyoto (Harris 2007), in general, longer-term projects are desirable for

carbon credit permanence.

Within projects, implementing organizations and local participants may sign
contracts stipulating that certain practices will be carried out for certain periods of
time; for example, contracts often specify how long trees will be kept in the ground.
Contract lengths within projects could be a source of tension that is difficult to
resolve. For development benefits, short, flexible contracts are favoured to allow
local people to change their livelihood strategies as needed to adapt to changing
conditions and needs (Roshetko et al. 2007; Chapter 3). Most carbon projects,
however, have longer, more rigid contracts to meet carbon certification
requirements. Standardized contracts may also be used to reduce project costs
(Gong et al. 2010). Contract length and flexibility have been found to be a source of

tension in smallholder planting initiatives, some targeting voluntary and others
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compliance markets, in China, Ecuador and Uganda (Gong et al. 2010; Milne &

Arroyo 2003; Chapter 3).

Time to returns is the amount of time it takes for a project to deliver benefits,
monetary or otherwise. Time to returns could be a source of either possible tension
or synergy in co-benefit projects. For development benefits and co-benefits, it is
important for farmers to have access to up-front credit, financial incentives or
markets (Fischer & Vasseur 2002; Roshetko et al. 2007; Sathaye et al. 2001). Short-
term economic returns can help to sustain farmer participation (Fischer & Vasseur
2002; Gong et al. 2010; Shiferaw et al. 2009; Torres et al. 2010). Returns
demonstrate for farmers that an activity is worth the risk of their continued
investment of resources, and can give them sufficient resources to continue
participating (Ashley & Carney 1999; Dixon et al. 1994; Fischer & Vasseur 2002;
Shiferaw et al. 2009). This is important, as most rural smallholders do not have
sufficient resources in reserve to be able to sustain a long-term reduction in returns,
even if their long-term gain would be greater (Shiferaw et al. 2009). By contrast,
payment upon delivery of services (i.e. when trees are grown and carbon credits
assured) is often preferable to intermediaries (who buy credits from credit
producers and sell them on carbon markets) because it reduces their risk (Harris
2007). Payment upon delivery of services is common in carbon projects (Kossoy &
Ambrosi 2007). But, if the time to receiving carbon payments is too long, the
usefulness of alternative land-uses or activities that can provide earlier payments
may make generating carbon credits less attractive than these alternatives to
farmers (Gong et al. 2010). This could be an important source of tension in
designing co-benefit projects: for example, in China, lack of up-front payments is
thought to be a contributing factor to stalled planting in a CDM forest project (Gong
etal. 2010).

But, time to returns could also be a source of synergy where carbon finance allows
farmers to realize benefits faster than they would have otherwise (Sathaye et al.
2001). This could allow more farmers to participate who otherwise would not have

sufficient resources to wait for the long returns from tree planting. But, based on a
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review of the literature on smallholder agroforestry, Roshetko et al. (2007) suggest
that co-benefit projects should be socially and economically viable outside the
generation of carbon revenue, which could reduce the potential for synergy through

using carbon funds to overcome barriers to participation in agroforestry.

In project timelines, overall project lengths align. But, interactions between contract
lengths and time to returns make it difficult to predict the potential of timelines to
deliver tension or synergy overall. Carbon finance could potentially reduce time to
initial returns, which could benefit smallholders; but, reluctance to pay farmers
before delivery of carbon credits, and long inflexible contracts that lengthen time to
returns from forestry products like timber could be less beneficial to smallholders.
Whether carbon finance can deliver synergy in carbon projects will likely depend on
interactions between factors like the price of carbon, the overall payout schedule,
and local context, including farmer needs and desires with respect to wood

products.

2.4.2.3 Project Size
Project size will also likely be a source of tension. Boyd et al. (2007) argue that small
projects can better-accommodate the livelihood strategies used by the rural poor,
are more easily designed to be adaptable and flexible in order to respond to
changing needs and markets, and are more easily integrated with other
development activities and land-uses; they are thus recommended for the delivery
of development benefits. But, smaller projects could compromise the amount of
carbon benefit realized, because transaction costs have been found to decrease as
project size increases (Torres et al. 2010), such that profitability per hectare of
carbon projects increases with project size (Cacho et al. 2004). Larger scale carbon
projects can allow greater standardization and lower transaction costs, which lower
risks to investors (Cacho & Lipper 2007; Harris 2007; Leach & Leach 2004; Skutsch
2004; Smith & Scherr 2003). Under CDM, it is thought by some experts that the
carbon credit volume limit of 8,000 tons of CO2 may be only just enough to make

these projects economically viable (Haupt & von Liipke 2007).
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A subset of project size is farm size - the amount of land included in the project by
each individual participant. In carbon projects, larger farm size is favoured to keep
projects economically attractive: Cacho & Lipper (2007) found that transaction costs
increased exponentially for intermediaries selling credits on carbon markets when
farm size dropped below one hectare. Conversations with rural participants in
smallholder tree planting initiatives in Uganda suggest that this could be a source of
tension in smallholder co-benefit projects where broad participation is desired for
development benefits. Farmers reported that land shortages were a problem, and
many in the community, fearing agricultural production losses, had difficulty setting

aside even a hectare or less for tree-based land-uses.

In carbon projects, minimum economically viable total project size and farm size are
affected by the price of carbon credits on carbon markets: smaller project and farm

sizes are possible at higher carbon prices (Cacho & Lipper 2007).

Reducing transaction costs (for example, by lowering monitoring costs - see
Sections 2.4.2.5 and 2.4.2.8) could help to reduce tensions related to size in co-
benefit projects by lowering minimum viable project sizes (Cacho & Lipper 2007).
Grouping smallholders together in a single project is recommended to increase
project size to economically feasible levels in smallholder projects (Cacho & Lipper
2007), which could reduce tensions in this area. It may be difficult to completely
eliminate tensions in this manner, however, if transaction costs are increased, for
example, if monitoring costs increase because participants are widely dispersed
(Cacho et al. 2004), or if farmer transaction costs are increased by participation in a
collective scheme (Cacho & Lipper 2007). Tensions surrounding farm size may be
more difficult to resolve in practice, particularly in areas where farmers are
experiencing land shortages and are reluctant to commit larger tracts of land to

tree-based land-uses.

2.4.2.4 Project Location
On the international scale, project location is an area of possible tension. CDM

carbon projects tend to be located in more developed countries to reduce risk to
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investors and transaction costs (Harris 2007; Kossoy & Ambrosi 2010). However,
the least developed countries arguably have the greatest need for development
activities and could benefit most from leveraging carbon funds for development.
Nevertheless, the highest rates of potential carbon accretion in biomass are in
tropical regions (Dixon et al. 1994), where a large number of developing countries
are located. This tension may be resolved if interest in using agroforestry for co-
benefits drives the initiation of more projects in less developed countries. This may
already be happening, as volumes of forest carbon credits generated in Africa

increased considerably in 2009 compared to 2007 (Hamilton et al. 2010).

2.4.2.5 Financing
Financing is both a source of possible tension and synergy. Financing is the source of
some of the greatest hopes for synergy when seeking co-benefits. It is thought that
co-benefit projects could harness carbon finance to fund development and
overcome conventional barriers to agroforestry adoption (Harris 2007; Palm et al.
2004). For example, returns in tree-based systems are often long; it is thought that
even small early carbon returns that come prior to returns from tree products could
provide additional incentives for the adoption of tree-based systems (Cacho et al.
2004) and be important sources of early revenue for project developers (Van Vliet
et al. 2003). In carbon forestry projects in Asia, it was found that carbon finance can
add about 20% in revenues to a project (Haupt & von Liipke 2007). Co-benefit
projects could also provide unique opportunities to overcome funding challenges by
combining carbon with other development and research objectives to diversify

funding opportunities (Roshetko et al. 2007).

But, seeking co-benefits could also increase funding challenges by increasing project
transaction costs. Transaction costs in a project are the “costs of doing business”
(Milne 1999), and include costs such as those of seeking out project sites and
establishing relationships with potential participants, negotiating contracts,
implementing and managing the project, and monitoring (Cacho & Lipper 2007;
Cacho et al. 2005; Jindal et al. 2008; Milne 1999). If total project costs are too high

for any party, the project will be economically unattractive. In the case of farmers, if
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the opportunity cost of alternative land uses plus their physical project costs plus
the costs of risk associated with switching land-uses are greater than the expected
benefit from participating in the agroforestry project (e.g. returns from carbon paid
to them), they will not participate (Cacho et al. 2005; Gong et al. 2010). In the case of
carbon projects where intermediaries are buying credits from farmers to sell on
carbon markets, intermediaries will only participate if the current market value of
the carbon credits generated is at least as great as the amount they pay farmers for
the carbon sequestered plus their transaction costs associated with designing and
implementing the project (Cacho & Lipper 2007). Overall, for agroforestry carbon
projects to be viable, the costs of sequestering carbon must be less than the market

price for carbon (Cacho et al. 2005).

As mentioned, smallholder and community-based forestry projects often have high
transaction costs (Boyd et al. 2007; Harris 2007; Roshetko et al. 2007; Smith &
Scherr 2003). For example, community-based projects with smallholders usually
have higher initial costs associated with meeting local land-owners to disperse
information and assess the needs and priorities of potential participants, and
negotiating with individuals (Cacho et al. 2005; Milne 1999;). Seeking to generate
carbon credits in a smallholder project adds additional costs associated with project
registration (which usually includes establishing baselines and proving
additionality!4), carbon monitoring, and credit validation (Cacho et al. 2002; Jindal
et al. 2008; Leach & Leach 2004; Lile et al. 1998; Milne 1999; van Noordwijk et al.
2006). Although smallholder carbon forestry projects can be competitive in terms of

the cost of carbon sequestration in these projects, transaction costs may be a

14 Establishing additionality means proving that the emissions reductions from the
project are additional to those that would have happened in the absence of the
project (Milne 2002); i.e. the project would not have happened without the benefits
of the carbon mechanism (Van Vliet et al. 2003). In the case of CDM forestry
projects, additionality can be shown by demonstrating that the project would be
unlikely to occur without carbon incentives, either by showing that a proposed
project would not be the most financially or economically attractive land-use, or
that the project would be unable to overcome legal, technological or ecological
barriers without the carbon income (Haupte & von Liipke 2007).
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sizeable barrier (Cacho et al. 2005). Considerable variability has been found in the
transaction costs of small carbon projects (Cacho & Lipper 2007; Cacho et al. 2005),
which have been found to be sensitive to various factors including project type and
size (Cacho & Lipper 2007), and social capital (Gong et al. 2010). Cacho et al. (2005)
provide a tentative preliminary estimation of transaction costs for four smallholder
agroforestry projects in India ranging from 6-45% of total project costs. Monitoring
is an important part of transaction costs in carbon projects, which will be discussed
in more detail in Section 2.4.2.8. In general, forestry projects have high initial costs
and delayed returns (Haupt & von Liipke 2007). Higher transaction costs are
expected in carbon projects seeking to deliver substantial sustained benefits to local
people (Milne 1999). High transaction costs can be challenging in carbon projects
because to remain viable, project costs must be kept down such that the prices of
carbon credits generated through land-use change are competitive with credits

generation through other kinds of projects (Nair et al. 2009).

To overcome funding challenges successfully, funding mechanisms will need to be
developed through forums such as multilateral assistance, private trusts, and
government (Roshetko et al. 2007). Transaction costs, particularly fixed costs, will
also need to be reduced, as this is important for smallholder participation in carbon
markets (Cacho & Lipper 2007; Gong et al. 2010; Jindal et al. 2008) and for the
transfer of benefits to landowners (Torres et al. 2010). Project-level strategies to
address transaction cost barriers include focusing on the voluntary carbon market
(Harris 2007; Torres et al. 2010)15, off-setting costs by generating additional project
revenue from timber and other tree products (Van Vliet et al. 2003), targeting
farmers who will only need to make a partial rather than full land-use conversion to
adopt the desired agroforestry system (Torres et al. 2010), grouping smallholders

and/or projects, using existing management infrastructure or cooperative

15 Generating credits on the voluntary market is usually cheaper because it is less
regulated and more flexible (Harris 2007). Torres et al. (2010) estimate that fixed
transaction costs are 77% higher for CDM projects compared to voluntary market
projects.
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community structures, choosing project sites where smallholders have already
participated in planting and/or development projects, and involving farmers in
monitoring (see Section 2.4.2.8) (Cacho & Lipper 2007; Cacho et al. 2005; Gong et al.
2010; Grieg-Gran et al. 2005; Milne 1999; Smith & Scherr 2003). Additional
recommendations for actions primarily outside of project control that could help co-
benefit projects to address cost and administration barriers include improving the
availability of information (e.g. about monitoring methods, connecting credit buyers
and producers, etc.) (Milne 1999), developing mechanisms to ensure that a
sufficiently high price for carbon is being paid (Palm et al. 2004), negotiating higher
carbon prices (Torres et al. 2010), clearly defining property rights and
strengthening social capital (Gong et al. 2010), increasing institutional capacity
(Jindal et al. 2008), standardization of baselines (Milne 1999), and diversifying the
market to create more opportunities for viable carbon projects through the creation
of new types of carbon credits, like soil carbon and avoided deforestation (Lal

2004b; Niles et al. 2002).

2.4.2.6 Agroforestry Practices Used
The agroforestry practices used in a project can be a source of possible tension,
alignment or synergy when seeking co-benefits. For development and co-benefits, it
is recommended that tree species and site selection for agroforestry should be
matched to local environmental conditions, labour availability and socioeconomic
context (Roshetko et al. 2007). For carbon benefits, it is still important to match
practices to local conditions, but since not all agroforestry practices mitigate climate
change (Dixon 1995; Mutuo et al. 2005), there is a focus on systems that improve on
carbon storage (Albrecht & Kandji 2003). Practices that favour carbon storage
include perennial systems, harvesting a low proportion of the biomass produced by
the system (i.e. focusing on production of non-timber forest products rather than
wood products), avoiding using livestock, long rotations, higher tree density, and
using species with longer rotations and higher carbon storage (i.e. not banana or

coconut) (Montagnini & Nair 2004; Nair et al. 2009; Roshetko et al. 2007).
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Co-benefits will require agroforestry systems that can deliver high livelihood
benefits and high carbon sequestration simultaneously. Systems that improve soil
quality and meet multiple needs to reduce leakage are recommended (Lal 2004b;
Nelson & de Jong 2003). But, livelihood needs and desired benefits vary between
communities and regions, and practices that improve carbon storage may or may
not align with agroforestry practices and species favoured for development benefits
in a given area. For example, Palm et al. (2004) found that systems with long fallows
store more carbon than short fallow systems, but that long fallows may not be
feasible in areas with high population densities. Some tension could also arise
surrounding organic inputs to agroforestry systems because high quality inputs are
favoured to maximize crop yields for development benefits, while lower quality
inputs are favoured for soil carbon storage to reduce emissions from decomposition
(Mutuo et al. 2005), such that Batjes & Sombroek (1997) note that policies for
improving soil carbon sequestration may be counter to social policies for increasing
food production and decreasing rural poverty. For carbon benefits, it has also been
recommended that crop cultivation be limited in the first 3 years (Roshetko et al.
2007), which could create tension if this compromises farmers' ability to realize

immediate livelihood benefits from their land.

But, alignment is also possible. For example, mixed species systems are desirable for
development benefits, and, although species diversity can increase carbon-
monitoring costs (Cacho et al. 2004), it may be more efficient than monocultures for
delivering carbon benefits in some contexts (Montagnini & Nair 2004; Roshetko et
al. 2007). Good soil management and sustainable agriculture practices, like reducing
tillage and fertilizer use, favour both development and carbon benefits. This is
because increased soil organic matter in well-managed soil is associated with
increased soil carbon and also favours higher crop yields (Lal 20042; Roshetko et al.
2007). Synergy is possible where tree planting increases both carbon sequestration

and yields.

Agroforestry practices in co-benefit projects will be a source of tension if those that

bring desired livelihood benefits in a given area do not align with those desirable for
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carbon sequestration, leading Boyd et al. (2007) to suggest that "discussion is
warranted on the uncertainties and possible trade-offs that can arise if livelihood-
related interests in trees...conflict with the maintenance of carbon-fixing
thresholds." But, in cases where high carbon practices deliver desired livelihood

benefits, realization of co-benefits and even synergistic effects may be possible.

2.4.2.7 End Products
The target end products of co-benefit projects may be a source of possible tension or
synergy. For development, a variety of tangible tree products may be targeted for
household use or sale in local or regional markets. For both development and co-
benefits, product diversification is emphasized to promote farmer resilience
(Garrity 2004; Roshetko et al. 2007), as is focusing on products with stable market
prices for development benefits (Leakey et al. 2005). The best tree products to
deliver development benefits will vary from site to site based on local needs and
market conditions (Boyd et al. 2007; Dixon et al. 1994). By contrast, the end
products in carbon projects are carbon credits, a specialized product for global
carbon markets that may be less tangible for rural people who may be less versed in
climate change and carbon markets. Attempting co-benefits means that an
agroforestry project is attempting to generate both tangible and intangible products
targeting markets ranging from local to global. This adds complexity to the project,
and could be an additional challenge. For some buyers, the attractiveness of carbon
credits generated depends in party on the permanence of carbon storage, which
depends in part on the end-use of tree products generated by carbon trees
(Montagnini & Nair 2004; Oelbermann et al. 2004): for example, timber used for
building stores carbon considerably longer than fuelwood. Even where end
products are not an issue for credit generation, carbon credit schemes usually
require certain rotation lengths. These rotation lengths may exceed the growth time
needed for tree products desired by local people. For example, in the Plan Vivo
carbon agroforestry project near Bushenyi, Uganda, trees must be allowed to grow
for 20 years, whereas trees may be the appropriate size to cut for building poles

after five to seven years, or for hydro poles after ten to fifteen years. Tension could
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arise where local needs and desires for tree products do not coincide with those that
provide long-term carbon storage or that are generated by rotation lengths
specified for carbon certification. But, where locally desired tree products coincide
with those desirable for carbon storage, there is a potential for synergy from

increased benefits for local people from carbon income.

There is a real possibility that attempting to generate two very different types of end
products and reconciling time to returns for farmers and investors in co-benefit
products could be a significant source of tension that may be difficult to resolve. But,
where locally desired tree products align with carbon goals, returns from carbon
credit sale have the potential to increase the overall income from tree growing for

local farmers.

2.4.2.8 Monitoring
Monitoring is important for ensuring that projects are delivering the benefits they
set out to deliver (carbon sequestration, increased income, etc.), while remaining
accountable and valid. In the case of co-benefit agroforestry projects, it is possible
that challenges and tension could arise in terms of what measures are used for
monitoring, and the extent and distribution of effort and resources that are
committed to this aspect of the project. Monitoring costs are a component of overall
project transaction costs (Cacho & Lipper 2007; Cacho et al. 2005). Because they are
seeking to deliver a larger, more diverse range of benefits than a project with a
single goal, monitoring in co-benefit projects is likely to be challenging and more
expensive, due to the number and diversity of measures of success, accountability
and validity that need to be monitored (Milne 1999). Carbon projects incur costs in
demonstrating that changes in carbon stocks are really occurring, are the result of
the project, and additional (i.e. would not have occurred in the absence of the
project) (Cacho & Lipper 2007; Cacho et al. 2005). Ensuring that carbon credits are
legitimate requires expensive monitoring and enforcement, particularly in the
compliance market (Harris 2007; Leach & Leach 2004), which greatly increases
transaction costs (Cacho et al. 2005; van Kooten & Sohngen 2007). Although costs

may drop as a project progresses, monitoring in carbon sequestration projects
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usually require site visits, which raise costs (Milne 1999). Certification and
verification of carbon stocks is estimated to cost $10 000 per year, and can be higher
when international experts are needed or if sampling projects sites are far apart

(Cacho & Lipper 2007).

Through economic modeling and sensitivity analysis, Cacho et al. (2004) showed
how annual monitoring costs in carbon forestry projects depend on the number of
plots sampled for monitoring on project area, and have a fixed component
(independent of the number of plots sampled) and a variable component
(dependent on the number of plots sampled). Monitoring costs were found to be
highly dependent on the number and diversity of trees and diversity of landscapes
in the project. High diversity means more plots are required to achieve a given level
of monitoring accuracy, while many trees make each plot more expensive to sample
which raises variable costs. Size was also found to be important, with smaller

projects tending to have higher monitoring costs.

Cacho et al. (2004) found, in agreement with their review of the literature on carbon
monitoring costs, that smaller projects, projects involving dispersed landholders,
and more heterogeneous projects tend to have higher monitoring costs. This may
make some smallholder co-benefit projects economically unattractive, particularly if
smaller project sizes are favoured for delivery of development benefits (Boyd et al.
2007). High monitoring costs could also leave less project funds available to use for
some of the possibly more costly project elements recommended for ensuring
development benefits, like ongoing training and facilitating good relationships
between organizations and local people. In a smallholder forestry project in Chiapas,
Mexico, Nelson & de Jong (2003) found that project technicians were engaged
exclusively in administration and monitoring; field visits and technical support were
discontinued because carbon income was not sufficient to support them. If
monitoring costs are too high, a project may become economically unattractive

(Cacho et al. 2004).
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Experience from development suggests that monitoring costs can be reduced by
involving local people in monitoring and giving them ownership over project
outcomes (Boyd et al. 2007; Smith & Scherr 2003). Some of the carbon literature
also suggests that, while likely having higher up-front costs, training farmers to
value and monitor their own trees could be a worthwhile investment to reduce
carbon monitoring costs (Cacho & Lipper 2007; Cacho et al. 2005; Milne 1999).
Monitoring costs may also be reduced by basing monitoring on existing social
structures (Cacho et al. 2005). With these strategies, possible tensions in
monitoring may be reduced or resolved, if project implementers are able to

accommodate higher initial costs.

2.4.2.9 Summary
Overall, basic project characteristics are expected to be sources of likely tension,
possible tension and synergy. With appropriate project design, some synergy may
be possible, primarily through carbon finance and related to end products, time to
returns, project finance, and agroforestry practices. But, there is also tension
inherent in basic project characteristics when seeking co-benefits. For many
characteristics that could cause tension - participants and partnerships, project
length, project location and monitoring - potential solutions are apparent. However,
resolving tensions that arise related to contract length, project size, agroforestry

practices and end products may be more difficult.

2.4.3 Project Characteristics for Overcoming Barriers & Sustaining Participation
Overcoming barriers to allow people to participate initially, and then sustaining
their participation, is important in agroforestry projects. In the case of development
projects, this is obvious, since the main target recipients in these projects are local
people. It is important to engage local stakeholders and sustain their participation,
as local people will benefit less if they don’t participate, and the project will be less
successful in delivering development benefits. However, this is less obvious in the
case of carbon projects, which could hypothetically take place in areas from which
local people are excluded. But, the importance of sustained participation is arguably

still valid for carbon projects, because issues like monitoring and leakage are often

43



more effectively addressed with local support and participation (Boyd et al. 2007;
Nelson & de Jong 2003; Smith & Scherr 2003). Sustained participation is especially
important in the case of carbon agroforestry projects because interest in using
agroforestry for carbon projects centres on its ability to deliver benefits to
smallholders; the exclusion of local people from carbon agroforestry is likely to be
rare or non-existent. Thus, designing projects to encourage and sustain the
participation and support of local people is expected to be important for the success

of agroforestry co-benefit projects.

Barriers and challenges to initial and sustained participation in agroforestry are
rooted in the contexts of potential smallholder participants. Boyd et al. (2007)
characterize the rural poor as follows. They tend to live and subsist on marginal
agricultural land that is far from transportation and urban infrastructure. They are
exposed to hazards like droughts, pests and disease, and often need to hyper-exploit
available resources in order to survive. Most rural poor depend on multiple
livelihood strategies for survival (e.g. they might work for wages while growing
their own food and hunting). Usually the entire family is involved in livelihood
activities. They live in countries where government social systems are minimal or
non-existent to provide support when livelihood strategies fail. They have no
control over markets and pricing. Because of these characteristics, they are
particularly vulnerable to environmental stressors. As a group, they often have more
experience with failed rural development projects than successful ones. These
characteristics shape how rural smallholders approach opportunities like
agroforestry adoption, and suggest some of the barriers that will need to be

overcome to secure their participation.

Considerably more discussion was found in the reviewed development literature
about overcoming barriers and sustaining participation of rural people in
agroforestry and forestry projects, as most of this literature appeared to be written
from an implied participatory development perspective. Participatory approaches
to development value broad engagement of the intended beneficiaries of

development (Hayward et al. 2004; Williams 2004), and emphasize project
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characteristics and guiding ideologies seen to facilitate this participation, such as
valuing local knowledge, building relationships, power-sharing, choice and
flexibility, ownership and control over decision-making by local people, and
empowerment (Campbell & Vainio-Mattila 2003; Hayward et al. 2004; Mohan
2007). Project characteristics identified as important in the reviewed literature for
sustaining participation in smallholder projects included the amount of flexibility
and community input incorporated into the project design, access to resources, and

demonstration of expected benefits.

2.4.3.1 Preliminary Site Assessments
Preliminary site assessments are a source of possible tension. Site assessments are
emphasized for development and co-benefits to determine site suitability and allow
a project to be adapted to local site conditions (Boyd et al. 2007; Fischer 1998; Milne
& Arroyo 2003). But, although contextual conditions are identified as being
important to carbon projects (e.g. Montagnini & Nair 2004; Nair et al. 2009;
Oelbermann et al. 2004), preliminary assessments are not emphasized, perhaps due
to added costs. However, this tension will likely not be significant in co-benefit
projects if preliminary site assessments can recover additional costs by facilitating

selection of more suitable sites with the potential for greater carbon returns.

2.4.3.2 Interaction with Project Context and Integration with Other Activities
Ideal enabling conditions will not always be present at every project site, which can
equate to barriers to participation. A project may engage with its context to improve
enabling conditions and overcome barriers; the type and amount of interaction

could be a source of possible tension or synergy in co-benefit projects.

The degree to which a project interacts with its context is a possible source of
tension. For development and co-benefits, there is emphasis on actively engaging
with the project context to facilitate enabling conditions (Bognetteau et al. 2007;
Boyd et al. 2007; Fischer & Vasseur 2002; Leakey et al. 2005; Sathaye et al. 2001).
This engagement could increase costs, a possible source of tension. Access to

resources is an aspect of project context, and a common barrier that was identified
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by agroforestry participants in Uganda. The degree to which a project provides
resources to overcome this barrier could likely be a source of tension: experience
from development suggests that in-kind inputs should be limited (Current & Scherr
1995; Fischer & Vasseur 2000, 2002), whereas for carbon benefits, inputs of labour

and capital are recommended (Palm et al. 2004).

A project’s context also includes other development needs and activities occurring
in and around the project area. The degree to which an agroforestry project
integrates with these other development activities is a source of possible tension or
synergy. Linking to other development activities is recommended for realizing
development and co-benefits (Boyd et al. 2007; Nelson & de Jong 2003). For co-
benefits, it is recommended that stakeholders interested in carbon credits should
keep broader goals in mind and not assume the carbon market will meet all farmers'
needs, and that projects should build on synergies with other development activities
(Nelson & de Jong 2003). This requires project designs that are collaborative and
flexible, and that meet broad community needs and allow the generation of multiple
products and services by the same system (Roshetko et al. 2007). However, this
flexibility and collaboration can be costly (Boyd et al. 2007), and is less desirable for
maintaining carbon credit validity (Harris 2007). Carbon forestry projects are not
always linked to other development activities to reduce costs, and tend to focus on
carbon sales rather than broad community development goals (e.g. Nelson & de Jong

2003; Nishiki 2007; Olsen 2007).

But, linking to other development and research activities could create further
opportunities to diversify funding for co-benefit projects (Roshetko et al. 2007), and
could reduce transaction costs and leakage (Milne 1999). Opportunities for
diversifying funding may also be possible where project outcomes align with the
goals of other international agreements, such as the Convention on Biological
Diversity (Cacho et al. 2005). Additional funding and reduced project costs could
offset the additional costs of integrating with other activities, and could potentially
even be a source of synergy where diversified funding exceeds the costs of

integrating with other activities.
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2.4.3.3 Flexibility and Community Participation in Project Design
The amount of flexibility and local community participation in a project’s design is a
source of likely tension when seeking co-benefits. Flexibility and local community
participation in project design allows a project to respond to stakeholder feedback
and changing conditions, needs and desires (Bognetteau et al. 2007; Boyd et al.
2007; Current et al. 1995; Fischer & Vasseur 2000; Shiferaw et al. 2009). Context-
specific, participatory, collaborative, adaptive and flexible project design and
implementation are recommended for maintaining local participation and achieving
development and co-benefits, and it is recommended that local participants be
involved at all stages of project design, development of project tools, project
implementation and monitoring (Appiah et al. 2009; Bognetteau et al. 2007; Boyd et
al. 2007; Chivinge 2006; Current et al. 1995; Dolan 2006; Fischer & Vasseur 2000,
2002; Leakey et al. 2005; Milne & Arroyo 2003; Roshetko et al. 2007; Rudebjer et al.
2006; Sanchez 1995; Shiferaw et al. 2009). Context-specific project design involves
the incorporation of traditional knowledge and local culture, and local needs for
various goods and services, and designing a project to compliment and work with
existing farming practices and community structures (Bognetteau et al. 2007;
Fischer & Vasseur 2002; Leakey et al. 2005; Shiferaw et al. 2009). Responding to
local needs usually means that project objectives, activities, responsibilities and
benefits are negotiated, not unilaterally set (Brown et al. 2000). Flexibility in
contracts is also favoured to lower risk to local participants, allowing them to alter
or discontinue their participation if their needs, markets or opportunities change
such that they could benefit more by using their resources in other ways (Roshetko
et al. 2007). Participatory project design is expected to increase the buy-in of local
people, which is also important to sustaining their participation (Boyd et al. 2007;

Leakey et al. 2005).

By contrast, for carbon projects, standardization of project design and more rigid,
inflexible project designs are favoured (Harris 2007). More rigid, less participatory
project designs can reduce costs, and make carbon credit validity less difficult and

costly to establish (Boyd et al. 2007; Harris 2007; Smith & Scherr 2003). Strict
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review and certification procedures are required to address the potential for fraud
and fluctuating circumstances outside project control in CDM projects (Van Vliet et
al. 2003). Conversely, a more participatory project design will likely require more
meetings between project managers and farmers and therefore have higher
transactions costs, which may lead project implementers to prefer to limit the
involvement of smallholders in carbon project design and implementation (Milne
1999). Nevertheless, inclusion of smallholders in project design, although more
expensive initially, could reduce the need for spending money later on to sustain the
participation of smallholders because they might better understand the value of
participating (Milne 1999). Cacho et al. (2005) also suggest that including
smallholders in project design and implementation could decrease transaction costs,
and Haupt & von Liipke (2007) stress the importance of considering local interests

in project planning.

[t seems apparent that incorporating smallholder participation into co-benefit
project design and implementation has the potential to both negatively and
positively impact project costs. The amount of flexibility and community
participation in project design and implementation has the potential to be an

important source of tension in designing co-benefit projects.

2.4.3.4 Choice and Decision-Making
Another source of likely tension that is related to flexibility and local participation in
project design involves decision-making and choice. Participatory, community-
driven decision-making that retains ownership, power and control at the
community level and empowers local people is recommended for development and
co-benefits (Boyd et al. 2007; Leakey et al. 2005; Rosh