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Introduction

It is now widely accepted in the scientific community that human‐induced greenhouse gas emissions
are a primary contributor to global climate change (National Academies 2009). The majority of
historical emissions have originated in the developed world (US EPA 2011), although the negative
impacts of climate change are likely to asymmetrically affect developing countries (OECD 2003).
Flooding, drought, ecosystem migration, alteration of fire and pest regimes, and shifts in disease
vectors are all cited as likely outcomes of climate change that would aggravate poverty most acutely
in the developing world. Particularly susceptible are the rural poor, whose livelihoods depend more
heavily on local ecosystems vulnerable to global climate change, and who lack the finance and
infrastructure to adequately adapt (IPCC 2007).
In these countries, forest dependence and poverty are closely related. An estimated 90% of those
living in extreme poverty (earning less than $1 US per day) rely directly on forests for their
subsistence (World Bank 2004). Since the early stages of the climate change dialogue, forests have
been recognized as having an essential role in climate regulation and the carbon cycle (Thompson
1980). Because of this, forest management has been seen as a potential vector for the reduction of
emissions. With the advent of carbon markets, the trade of forest carbon offsets has been swift,
with an increasing proportion being generated in developing nations (Hamilton et al. 2010; Diaz,
Hamilton, and Johnson 2011).
Given the prevalence of rural poverty in these areas, forest carbon activities can have a significant
impact on forest‐dependent communities, for good or ill, depending on project type and method of
implementation. Forest carbon can therefore represent an opportunity to aid local communities
through benefit‐sharing, or conversely, may exacerbate poverty, through restriction of access to
local natural resources or ecosystem change.
Existing literature has suggested both the possible benefits and detriments of forest carbon on rural
livelihoods; however, few attempts have been made to quantify the financial impacts of carbon
finance on forest dependent people. Although it is beyond the scope of this study to calculate to the
dollar the global investment in poverty alleviation via forest carbon projects, it aims to nonetheless
determine the approximate proportion of forest carbon finance making its way to local
communities, and whether or not project and organization characteristics have an effect on this.
In short, the goal of this paper is to answer the following questions:
1. Is poverty reduction an explicit goal among forest carbon projects, and what proportion of
project motivation does it represent?
2. What proportion of project budgets do forest carbon project developers spend on poverty
reduction measures, and what activities are being implemented to this end?
3. How do these expenditures differ between for‐profit and non‐profit organizations, different
levels of poverty reduction motivation, project types, poverty reduction activities, and co‐
benefits certifications?
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4. Do forest carbon project developers see poverty reduction as a method of risk reduction, and
promote it to sellers as one?
5. Do certifications involving poverty reduction have an impact on the demand and sale price of
credits?
The scope of this paper is limited to forest carbon projects occurring in the developing world. It is
not limited to any specific method of management for forest carbon, any form of certification, or
any structure of organization, nor is it limited to projects expressly aimed at reducing local poverty.
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Rural poverty, forest dependence and forest carbon

2.1 Land use and the rural poor
2.1.1 Rural poverty and land degradation
Rural poverty is diverse in its scope and severity, and often entails different causes challenges than
urban poverty. In comparison to those in urban environments, the rural poor have lower school
enrolment, reduced female access to education by, higher infant mortality, poorer nutrition, and
lower access to health care services (Sahn and Stifel 2004). Like their urban counterparts, the rural
poor lack access to physical capital of their own (although more acutely), but also have lower access
to publicly shared physical capital.
Combined with this is more weakly developed human capital in rural settings. Given lower initial
levels of education and more labour intensive employment, the accumulation of skills can be slow or
non‐existent. Low levels of physical and financial capital reduce returns on education in the rural
labour market, and lessen the incentive to develop human capital to an effective level, and increase
reliance on natural capital (Khan 2000). Correspondingly, this natural capital is more likely to be
overexploited, leading to the degradation of land, often with long‐term consequences for those
dependent upon it. This is of critical importance for developing world forests because of the
pressure exerted on them, most notably by agricultural expansion required for subsistence farming
(Barbier 2005).

2.1.2 Forest dependence and livelihoods
Alongside rural people’s dependence on agriculture is a reliance equally as ubiquitous and essential
on forests. More than 1.6 billion people rely on forests for their livelihood, with 350 million near
dense forests using them for primary sustenance and income. Over 1 billion globally depend on
agroforestry systems for food and revenue, and approximately 60 million indigenous people rely
almost exclusively on forest for their well‐being (World Bank 2001).
Those dependent directly on forests make use of them in varied ways. The most immediate use is
though subsistence goods, including some locally used construction materials, but comprising
primarily non‐timber forest products (NTFPs) such as fuelwood, medicines, fibre, animal fodder,
game, and edible vegetation. These goods are also used as sources of income when collected and
sold, however, the non‐cash value of forest products may be 3‐4 times greater when used directly
rather than when traded (FAO/DFID 2001; IUCN 2011). Economic benefit is also obtained through
employment in resource management, extraction, and distribution. Finally, indirect benefits are
2

received via environmental services (notable hydrological maintenance and biodiversity), and from
the role of forests in social and spiritual well‐being (FAO/DFID 2001).
The benefits of forests are also depended upon by those engaged primarily in agriculture. In such
cases, the interaction between agricultural and forested lands can be complex, as both may be
essential to local livelihoods. In practice, the expansion of one often results in a loss of the other,
with the break‐even point of the trade‐off arrived at through the careful weighing of relative
benefits. However, decisions with long‐term consequences are often dictated by short‐term
requirements. Although underlying forces affecting these changes are complex, agricultural
expansion for crops or livestock remains the dominant proximate cause of deforestation (Geist and
Lambin 2002).

2.1.3 Drivers of deforestation
As forest carbon is sequestered in tree biomass, deforestation may represent a threat to storage
permanence, making the local causes of deforestation important considerations for project
developers. Although it has been suggested that poverty is a primary driver of deforestation,
evidence is far from unanimous. Some studies correlate poverty with deforestation (Tongpan 1991;
Kerr et al. 2004), but others question or deny the link (Duraiappah 1996; Scherr 2000). Economic
theory suggests that possessing smaller financial buffers, the poor have shorter time horizons and
are less inclined to be concerned with longer‐term impacts. However, given the time or finances
required to cut forests, those with greater access to resources may be more able to invest in land
clearing to expand their agricultural holdings (Angelsen and Kaimowitz 1999).
The development of infrastructure, especially roads, often contributes to deforestation. These can
help provide greater market access for rural wares, allowing for agricultural and forest products to
be more easily traded, which may drive agricultural expansion, or overexploitation of forests
(Chomitz and Gray 1995; Cropper, Puri, and Griffiths 2001). Tenure can also have an impact on
deforestation, with economic models predicting that more secure land tenure should lead to higher
levels of deforestation, but empirical evidence does not unanimously support this prediction
(Angelsen and Kaimowitz 1999; Holland et al. 2012; Robinson, Holland, and Treves 2011). This is
important, as the securing of tenure for local communities, a goal of some forest carbon projects,
may result in undesired effects beyond project boundaries.
Agricultural intensity and deforestation are also related. Given the effort required to secure and
clear land, agricultural intensification may be preferable to expansion, although it can require
investments or expertise that may be unavailable. If feasible, intensification can reduce the pressure
to expand agriculturally, and is often associated with reduced levels of deforestation (Tachibana,
Nguyen, and Otsuka 2001; Shively and Pagiola 2004; Maertens, Zeller, and Birner 2006). Efforts to
increase agricultural intensity may simultaneously improve livelihoods and protect forests. However,
intensification also increases land profitability, raising the opportunity cost of protecting adjacent
forest, possibly undermining conservation efforts (Tomich et al. 2001).
Logging is often a cause of deforestation in the developing world. There, unsustainable logging
practices are common, often with little to consultation of local populations required to permit
cutting (Larson and Ribot 2007). The related depletion of forest resources can be deleterious to
those who depend on them for livelihoods, but the work provided from forestry activities can
provide much needed employment to areas where job prospects are few (Mayers 2006). On the
3

whole, the local effects of unsustainable logging are typically negative, since the informal forest
products lost are usually of greater value to the local community than contributions from timber
harvested (Monela et al. 2005; Mogaka 2006). Therefore, carbon projects which are able to prevent
unsustainable logging may benefit communities if access to forests is maintained.

2.2 Forest carbon and finance
Forests represent a huge store of carbon, with estimates indicating some 638 gigatonnes (Gt) of
elemental carbon in biomass, soil, and deadwood: a mass almost equivalent to that in the
atmosphere (Madeira 2008). However, this sink is being degraded by approximately 0.9 Gt annually,
representing between 10 and 20% of global anthropogenic greenhouse gas emissions (Watson et al.
2000; Harris et al. 2010). The possible reversal of this trend through prevention of deforestation and
the increase of forest cover is considered by many to be an effective, low‐cost of method of
mitigating dangerous climate change, although estimates of price vary significantly depending on
region, project type, and costing methodology (Kremen et al. 2000; Kooten et al. 2004; Kindermann
et al. 2008).
With the exception of avoided deforestation, forest carbon credits (each representing one tonne of
carbon dioxide equivalent (CO2e)) are not true ‘emissions reductions’, but uptake carbon emitted
elsewhere, a form of offsetting. For this reason, forest carbon projects are contentious, because
though they reduce net emissions, they do not necessarily contribute to the decarbonisation of
industrial activity, a primary goal of climate change policy (Bumpus and Man 2008).

2.2.1 Forest carbon project types
Afforestation and reforestation (A/R), the re‐establishment of forest cover on previously deforested
areas, represent the largest class of forest carbon projects (Peters‐Stanley et al. 2011; ECCM 2012).
A/R projects occur on both public and private lands with different implications for collection and
distribution of rents. They can vary in their form significantly, from mixed indigenous species to fast‐
growing monocultures, with potentially differing levels of community benefit (Moura‐Costa 1996).
The reduction of emissions from deforestation and forest degradation (REDD) entails the
maintenance of forest carbon stocks that would have released by clearing or partial loss of forest
cover, generally in the developing world (MOEJ 2012). Since their adoption on the voluntary market,
REDD projects have been a significant contributor to overall forest carbon offsets (see Figure 1),
although much controversy has surrounded their use, and their uptake in compliance markets has
been limited (IIED 2009; Diaz, Hamilton, and Johnson 2011).
Improved forest management (IFM) involves the reduction of emissions by altering forest
management practices, e.g. extending harvest rotation, instituting low impact logging, or increasing
stand stocking (Metz et al. 2007). Although less prevalent than A/R or REDD, IFM projects continue
to expand in the voluntary market (Diaz, Hamilton, and Johnson 2011).
Agroforestry represents a unique form of forest carbon. Rather than stand growth or maintenance,
it is a style of agriculture integrating trees into cultivation. This increases biomass and soil carbon
storage, as well as providing other potential benefits, such as increased agricultural productivity,
improved water retention, lower fertilizer requirements, or tree products (MIT 2012). Because of
this, agroforestry can implicitly contribute to local livelihoods while sequestering carbon.
4
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Figure 1: Forest carbon volume by project type (Peters‐Stanley, Hamilton, and Yin 2012)

2.2.2 Forestry in carbon markets
Forest carbon is traded to varying extents in both compliance and voluntary markets. To this point,
uptake of forestry credits has been limited within compliance systems, generating only 0.09% of
credits and 0.03% of traded value (see Figure 2), although this is increasing (Kossoy and Guignon
2012; Peters‐Stanley, Hamilton, and Yin 2012). Conversely, forest carbon remains one of the largest
credit types in voluntary markets, representing 23 and 33 percent of volume and value, respectively
(Peters‐Stanley and Hamilton 2012).

Forest carbon credits sales by market type (2011)

Compliance (7.3 Mt CO2e)
Voluntary (18.3 Mt CO2e)

Figure 2: Market type composition of forest carbon credit sales in 2011 (Peters‐Stanley, Hamilton, and Yin 2012)

In voluntary markets, final buyers of credits generally purchase to either offset their emissions
purely voluntarily (typically for reasons of branding or corporate social responsibility), or as a buffer
in case of upcoming compliance requirements (pre‐compliance purchases). Currently, these two
groups comprise 54% and 12% of voluntary transactions respectively, with the remaining share going
to resellers, non‐governmental organizations (NGOs), individuals, and governments (Peters‐Stanley
and Hamilton 2012).
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Lacking centralized regulation, numerous standards have arisen in the voluntary market to ensure
the credibility and robustness of offsets, with variation between individual standards. The majority
of standards are primarily concerned with ensuring the legitimacy of carbon storage, although to an
increasing extent, certification by co‐benefits standards, those that involve environmental and social
well‐being, are being demanded and supplied in the voluntary market. These include the Plan Vivo,
Brasil Mata Viva, and CarbonFix certifications. However, the most common co‐benefit certification:
the Climate, Community & Biodiversity Standard (CCBS), does not include carbon storage, and is
used primary as an adjunct to carbon‐only standards, particularly the Verified Carbon Standard (Diaz,
Hamilton, and Johnson 2011). In general, these credits certified by these standards draw higher
prices in the market, with some exceptions (later discussed).

2.2.3 Costs and funding of forest carbon
The funding of forest carbon is noteworthy because of the generally long payback periods on
investment. In particular, A/R projects require high upfront investment, with payout often not
occurring until credits are issued after sequestration. Even in other forest carbon project types, costs
of negotiating agreements, securing title, implementing a methodology, registration, verifying
emissions, and marketing and transacting credits can lead to significant capital inputs weighted
heavily at project outset1. For projects that aim to reduce poverty, costs may further increase due to
community payments or increased project complexity.
Although it is common for it is individual project developers to use equity or debt to cover costs,
outside sources of funding are often required, and these can come from a variety of sources. Final
credit buyers will sometimes assist in project development costs, or pay for credits prior to issuance
(Diaz, Hamilton, and Johnson 2011). Many developers receive funding from bilateral donors, such as
the UK Department from International Development (DFID), the French Office National des Forêts
(ONF) (Forest Carbon Asia 2012a). Also, multiple international funds have been established to
finance forest carbon development, with both corporate and government funders (Kossoy and
Guignon 2012).
Commercial investments in forest carbon can also be made based on expected returns from non‐
carbon sources of revenue, which may include rubber, tree fruit, and other agricultural products
(Smith and Scherr 2003). In the case of A/R and IFM projects, timber can also be a source of
eventual income, driving investment (Coomes et al. 2008). Other sources of funding for forest
carbon projects include private donations alongside the sale of forest carbon credits (Rival 2011).

2.3 Forest carbon and poverty reduction
2.3.1 Poverty reduction initiatives
Forest carbon has become tied to poverty reduction due to funder pressure, market demand, as
compensation for forest use, and out of altruism. To this end, different kinds of poverty reduction
programs have come out of projects based on developer experience, funder disposition, project
capacity and regional differences. The definition of poverty reduction can sometimes be
problematic, as the generation of economic activity may help to reduce poverty, even if by accident

1

For more information on costs of forest carbon projects see Chenost et al. 2010.
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(Barder 2009). This paper, however, will specifically examine programs established with the express
purpose of assisting local peoples to meet their present and future economic needs.
One of the methods by which forest carbon projects can contribute to poverty reduction is through
payment for ecosystem services (PES). When payments are made directly to local communities, the
outcome is a new revenue stream to often very impoverished areas. For people living on the
margins, the income generated by the establishment of forest carbon projects may represent a
significant increase in earnings contributing to poverty reduction. However, this is dependent on
how funds are disbursed. If payments are made directly to landowners, landless residents may not
benefit, or worse, be negatively impacted. A more equitable option may be the disbursement of
payments into an account collectively managed by the community. However oversight be necessary
to ensure that community interests are fairly represented (Van Noordwijk et al. 2005).
Other options include the establishment of a fund for low interest loans within communities, so‐
called microcredit schemes. These aim to increase access to financial capital for local residents, and
assist in economic development though investment. However, these may become problematic if
loans cannot be repaid (May et al. 2004). The provision of training to community members may also
be a way of building human capital to increase employability and productivity, but may only be
useful if sufficient employment is available to make use of new skillsets (Poudyal et al. 2005). The
subsidization of products may help to stimulate trade and assist in the alleviation of poverty, but
could lead to dependence in the long term (Mkandawire 2005).
More traditional forms of poverty reduction may also entail the construction of hard infrastructure,
such as wells or roads, which can yield health and economic benefits to communities (Cairncross et
al. 2010). Also, project developers with little experience in poverty reduction may contribute to
existing establishments, such as health clinics or schools, or donate to other aid or community
development organisations already working in the project area (May et al. 2004). Finally, the
employment of local people also represents a transfer of funds to communities, but consists more of
an essential cost of operations, rather than a supplementary poverty reduction measure.

2.3.2 Impacts of forest carbon on local communities
Although there are obvious benefits to the receipt of payments for ecosystem services, the effects of
forest carbon projects on communities can have both positive and negative effects. Given the
relative novelty of forest carbon, long‐term impacts may not yet be apparent, but early results, as
well as theoretical outcomes can give an indication of the possible benefits and detriments of forest
carbon projects on local people.
Notably, between and within project types there exists significant variation in the potential results of
forest carbon, with REDD often receiving criticism, and agroforestry rarely so. Some impacts will
depend heavily on project specific implementation: permissive REDD projects may result in greater
guarantees of continued supply of forest products, but others may limit the access to these
resources (McDermott and Schreckenberg 2009). This risk was recognized in the UNFCCC REDD
safeguards, with the stipulation that any eventual adoption of REDD within the framework must
respect the rights of indigenous and local peoples (Kant, Chaliha, and Shuirong 2011).
Projects that limit agricultural land are likely to harm subsistence communities unless income losses
can be replaced with other revenue sources. In A/R projects this may be the case if perennial crops
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are replaced with trees yielding other products, such as rubber, coffee, fruit, nuts, oil or fertilizers. In
agroforestry projects, cultivated area lost may be compensated for via increased yield from
improved water and nutrient retention and crop protection (Lal 2004). In improved forest
management, for example, training workers to not damage standing trees while falling, are unlikely
to have discernable negative outcomes (Putz et al. 2008). However, extending rotation may result in
less local employment in the sector if corresponding increases in productivity are not achieved (Xu,
Zhang, and Shi 2001).
On the whole, forest carbon projects have the potential to benefit the rural poor, if they are
carefully implemented. In fact, this may be required by project funders, and for project certification.
However, doing so must take into account the complex relationship between local people and
forests, and the need to meet subsistence needs through agriculture and exploitation of forest
products. Given the growth of forest carbon in both voluntary and compliance markets and related
visibility, the importance of local benefit and need to address local impacts of projects are likely to
become more pronounced in the future.

3

Cross‐sectional Survey on Poverty Reduction in Forest Carbon

The data collection for this study is was done via a cross‐sectional survey distributed to project
developers. The goal of the former is to gain general insight regarding the poverty reduction
measures, where applicable, by forest carbon project developers in the developing world. Poverty
reduction, for the sake of this paper, represents the assistance of local residents in meeting their
basic needs of year‐round food, clothing and shelter, and/or build capacity for these people to
improve their standard of living.
A targeted cross‐sectional survey was used to obtain a sufficiently large sample size of developing
world forest carbon project developers without including irrelevant responses. The survey
distributed was primarily quantitative in nature, determined to examine the relationship between
organization type, project type and goal, funding source, certification, and poverty reduction
investments. Additionally, it aimed to gauge the effect of certifications with poverty reduction
requirements on credit demand and price.
Initial test surveys were distributed to a small set of project developers known to the author to
identify potential problems and suggest improvements prior to widespread dissemination. The
resultant survey was available online and self‐administered by respondents that had been initially
contacted by e‐mail from multiple project directories. Respondents were required to include contact
information to allow for any clarification regarding responses. The geographic location of
respondents was collected automatically, and internet protocol (IP) addresses were registered to
prevent duplicate responses. Questions required responses such that the survey would not continue
if they were not answered.2
Overall, of the 116 requests sent, 24 responses were received for the cross‐sectional survey, giving a
response rate of 20.6%. From the 24, two were incomplete, and two were eliminated (one as a
duplicate, the other as an outlier). Qualitative data are assessed and discussed, with consideration of
2

For more information regarding the survey, please contact the author at:
neil.maceachern@chaireconomieduclimat.org
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quantitative data, and typically presented in either graphical or tabular form in the following section.
Correlations were assessed using the phi (φ) coefficient, the point biserial coefficient (rpb)
Spearman’s rank coefficient (ρ), when applicable.
As with any body of research, there exist limitations to the data collected and possible inferences
drawn. For the cross‐sectional survey, although reasonable attempts were made to reach the
maximum number of possible respondents, it is likely that many were not listed in the directories
used, and therefore were not questioned. Some questions involve somewhat subjective values, and
because figures could not be accompanied by documentation, they may not be completely accurate
(although extreme outliers were omitted from analysis). There is also the possibility of respondent
bias (i.e. those responding not representative of the population).
Also, the study was based on unverified responses from project developers so it is impossible to
know if it is completely accurate. This, however, is normal of cross‐sectional surveys. Regardless, the
paper is cautious to avoid the inference of universal causation, and instead discusses possible
reasons for correlations. To help reduce bias the survey was distributed to the largest group
possible, and initial non‐respondents were contacted multiple times to encourage participation to
increase the inferential power of the study.

4

On the treatment of poverty in forest carbon projects

Of the 20 project developers included in the study, the majority (11) were private for‐profit
companies, and the rest (9) were non‐profit organizations. In terms of project types,
afforestation/reforestation were the most common, implemented by 90% of firms, followed by
avoided deforestation (50%), agroforestry (40%), and improved forest management (25%). Most
firms developed multiple project types, with only five (25%) implementing one type alone.

4.1 Is poverty reduction an explicit goal among forest carbon projects, and what
proportion of project motivation does it represent?
Based on the responses received from project developers, poverty reduction appears to be a
widespread goal of forest carbon projects implemented in the developing world. With a median
value of 31‐50% and an approximate mean of 47%, the reported proportion of project motivation
represented by poverty reduction is consequential, and indicates that although not the primary
driving force behind forest carbon, poverty reduction has been internalized as an important element
in project design (see Figure 3). Despite this, reported values varied greatly, with both high absolute
and relative standard deviations, showing that although poverty reduction was reported as a project
goal, the rated importance differed highly between individual firms.
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Figure 3: Value of poverty reduction as a proportion of overall project motivation

Although it might be assumed that non‐profits would value poverty reduction higher than for‐profit
organizations, there was little difference between the estimated motivations of the two groups. This
may or may not be noteworthy, as these values are somewhat subjective, and may not necessarily
correspond with the economic realities of day‐to‐day business operations. Nonetheless, the stated
importance of poverty reduction suggests an ethical facet to forest carbon that figures rather
prominently.
Although the overall goal of for‐profit business is implicit in the title, the involvement in climate
change mitigation as an industry may indicate a greater tendency toward social responsibility.
Climate change is often considered an ethical issue, as it is likely to impact future generations and
the poor more acutely (Gardiner 2004; Singer 2006; Stern and Taylor 2007). It may not be surprising
then, that even profit‐driven enterprises operating in climate change mitigation may have a
tendency toward pro‐social behaviour, even if it may increase costs or reduces profitability (although
this may not necessarily be the case, as will be later discussed).

4.2 What proportion of project budgets do forest carbon project developers
spend on poverty reduction measures, and what activities are being
implemented to this end?
The reported proportion of project budgets dedicated to poverty reduction varied among individual
project developers, but the majority contributed a modest portion only, with 70% dedicating 1‐20%
to that end, with a survey‐wide average somewhat higher at 28.5% (see Figure 4). Although this falls
below reported motivations, it still represents a sizeable proportion of overall project costs, and,
according to some firms, entails the majority of their expenditures. Although this may seem
excessive, it is not necessarily unreasonable. In projects with lower initial capital expenditures (e.g.
REDD project in areas with lower costs), a proportionally larger portion of budgets can be earmarked
for poverty reduction initiatives while maintaining viability. One such project being developed plans
to pay out $0.50 per tonne to communities during early project stages, and $1.50 per tonne after
establishment. This represents 44% to 83% of project expenditures, making payments for ecosystem
services by far the largest component of the project budget.
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No. of project developers

Expenditures on poverty reduc`on as a percentage
of project costs
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Figure 4: Reported expenditures on poverty reduction measures as a percentage of total project costs

Many different kinds of programs were put in place by respondents to reduce poverty in
communities near projects (see Figure 5). Training programs were the most common (implemented
by 90% of project developers), of which many forms were possible, from adaptive agricultural
techniques (especially as part of agroforestry projects), to job training for project activities. In the
latter case (as well as the employment itself), it is questionable as to whether or not such measures
should technically be considered ‘poverty reduction’ activities, as they represent a means to project
completion more than a tailored program above and beyond project requirements. However, since
many projects are long‐term, and may be in place for 25 or more years, the employment and related
training may contribute economically to the community for an extended period of time, even if it is a
by‐product of project implementation.

No. of developers

Measures taken to reduce poverty by project
developers
20
15
10
5
0

Figure 5: Types of programs instituted by project developers to reduce local poverty

The next most common reported contributor to poverty reduction was direct payments to
landowners, used by 60% of firms. Again, whether or not these contribute to poverty reduction will
depend on the specific project. Concerns have been raised regarding equality of payment
distribution, as the poorest people often possess no land, and are therefore unable to receive such
direct payments (Costenbader 2010; To et al. 2012). In such cases, forest carbon (and REDD in
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particular), may exacerbate poverty by limiting access to local forest resources, but providing no
compensation for those who most rely on them. In cases where payments are made to local
smallholders, however, projects can increase income to poor farmers, and help improve livelihoods.
Contributions to local institutions were reported by 55% of respondents. Common among these are
payments to local schools and health care facilities (Tacconi, Mahanty, and Suich 2010; World Bank
2011b). In the area near Project 3, less than a quarter of school‐aged children attended classes, and
one of the specific well‐being indicators chosen by the community for monitoring was increased
school enrolment. Although demand has a important role on educational enrolment related to
opportunity cost of labour, poor quality of education due to lack of supplies, infrastructure and
training discourage parents from enrolling children (Glick and Sahn 2000; Bredie and Beeharry 1998).
When coupled with cost and access issues, attendance is typically low, which has a negative effect
on economic growth (Birdsall, Ross, and Sabot 1995).
Health care in the developing world is in general poorly funded, and typically even worse in rural
areas (Walsh and Warren 1980; Martinez et al. 2005). Aside from quality of life impacts, poorer
health outcomes resulting from poor health care result in negative economic and educational
outcomes, further affecting communities (Russell 2004; Ainsworth, Beegle, and Koda 2005). Given
the difficulties many communities have in providing sufficient financial support to health and
educational institutions, contribution to them by project developers can help to alleviate poverty in
the short‐term, but also help to provide care, knowledge and skills for the development of future
generations.
One half of project developers established community funds as a form of assistance or
compensation related to their forest carbon projects. Community funds allow for direct payments to
be made, but in a fashion that can ensure more equitable access to benefits by community
members. Although stipulations are often involved, it is generally at the discretion of communities
themselves to decide how the funds are used, often for infrastructure, services or tools (Mahanty,
Suich, and Tacconi 2012). In one case study project, this resulted in funds being used to purchase a
diesel generator, a use counterproductive to the carbon storage intended by the project.
A problem that may arise from community funds is conflict over their expenditure or investment.
Because of pre‐existing social dynamics in communities, funds may be subject to elite capture: the
asymmetrical benefit of the powerful from rent collection (To et al. 2012). Consequently, structures
may need to be put in place to ensure equal input to and benefit from funds. One case studied set
up an alternate payment scheme for village chiefs to prevent their interference in the management
of community funds, ensuring greater control of the funds by villagers, even if somewhat less
equitable.
Thirty‐five percent of respondents reported making investments in physical infrastructure to assist in
poverty alleviation. These can take many forms, including road construction and maintenance,
electrification, the building of community structures, and others, each of which yield their own
benefits to local populations (Cameron 2010; Khatri 2011). These kinds of investments can have
large multiplier effects, increasing productivity and standard of living if properly implemented. With
such projects, extensive consultation with stakeholders is required to ensure that investments made
ensure widespread benefit to the community. Also, the construction of roads may contribute to
deforestation, for reasons previously discussed.
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Subsidization of goods and services was reported as a form of community assistance by almost a
third of surveyed firms. This often entails the discounted sale or gift of forest or agroforestry
products from projects to local residents. An example of this can be tree fruit resulting from
agroforestry projects, which entail little to no cost to project developers, but can act as a source of
food or income (from sale) for residents. In cases such as this, multiple economic benefits can be
derived from one product, which can help to meet subsistence needs or drive local industry.
One‐fifth of respondents claimed contributions to other local development agencies or NGOs as a
way of reducing poverty. In some ways, this may constitute one of the more efficient methods of
contributing to community development. Although development agencies differ in their levels of
impact, making use of established expertise and pre‐existing community connections may be a more
effective way to contribute to local livelihoods for a firm developing a forest carbon project in a new
region. This may especially be the case for profit‐driven organizations with little experience in
community development. However, such a strategy may lessen the degree of connection between
the project developer and the community. In a case where assistance to local residents is provided
via an intermediary, less respect may be built for the project in the eyes of locals if benefits are not
visibly related to the project. So although the payments to other development organizations may
sometimes be a better poverty reduction tool, they may not necessarily be the best option for firms
looking to build a rapport with the community.
Fifteen percent of those surveyed stated that they helped to reduce poverty by providing an
alternative income source to local residents. These responses were added via the ‘other’ category,
and little elaboration was included to describe what this entailed. Since payments to the community
or its residents are covered in other categories, alternative income source is interpreted as meaning
the creation of a new local industry or the provision of access to new goods that can be traded by
the community. An example of this is the seed of the Jatropha tree, which is grown as part of an A/R
project. The seeds are then purchased from landowners at a fixed price, and are then pressed for
use in biodiesel (Dupeloux 2012). Although such benefits may not be costly to the project developer,
they can be deliberately part of project design, and can still help provide essential income to local
residents.
One tenth of firms offered low‐interest loans (microcredit) as a way of assisting local communities in
their project area. Access to credit is a significant issue in the global South, with bank lending rates
much higher than in developed nations: banks in the Congo (DR) and Brazil offer average rates of
56.8 and 39.9% respectively (CIA 2012). In similar places, it can be extremely difficult for the poor,
with little collateral, to make investments in revenue generating activities. Microcredit can help to
fill that gap, and evidence has generally been positive about its community impacts (Khandker 1998;
Rahman 1999; Navajas et al. 2000). A potential drawback, however, is that borrowers may default
on loans, and such schemes have sometimes been discontinued for this reason (May et al. 2004).
There are also other ways that project developers can assist in improving community livelihoods that
do not necessarily include the transfer of funds. The enhancement of ecosystem services from
projects, such as soil conservation, hydrological regulation, or ecotourism can be beneficial to
community well‐being (Chopra 1993). Firms may also play a positive diplomatic role. One
respondent, for example, negotiated for tenure with local governments on behalf of a community.
Established tenure is understandably important for long‐term project security, but for communities
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that have no formalized tenure over land, this may help to ensure autonomy and control over the
forest in their midst. This may result in long‐term implications for forests as discussed in the
literature review. However, this does not mean that forest carbon contracts will not be respected
since deforestation of unclaimed land may not necessarily translate to the felling of forests whose
carbon has been paid for.
Overall, developers made use of diverse strategies to contribute to poverty reduction in local
communities. The level of expenditures varied between firms, but averaged to just over a quarter of
project expenditures, indicating a significant contribution to the livelihoods of communities overall.
Although the effectiveness of these expenditures depends highly on the types of initiatives and how
well they are implemented, it is clear that many project developers are dedicated to helping the
communities in which they operate.

4.3 How do these expenditures differ between for‐profit and non‐profit
organizations, levels of poverty reduction motivation, project types, funding
sources, poverty reduction activities, and co‐benefits certifications?
4.3.1 For‐profit vs. non‐profit
Although non‐profit organizations on average reported spending more on poverty reduction than
for‐profit firms, the difference was not significant (see Figure 6). This is perhaps surprising, as
without a profit motivation, non‐profits could potentially dedicate more funds to poverty reduction
as a proportion of their budgets. Non‐profits are often also considered to be ideology‐, rather than
profit‐driven, so the assumption may be that poverty reduction is a more ‘essential’ goal of the
organization type, however, this did not appear to be the case in a statistically significant fashion. On
this note, it is important to recall that not all non‐profits are dedicated uniquely to social goals, as
some of the project developers surveyed were primarily environmental organizations.

Percentage of expenditures

Reported poverty reduc`on expenditures as a propor`on of total
project budgets, by organiza`on type
80%
60%
Non‐proﬁt (mean = 34%)
40%
For‐proﬁt (mean = 24%)

20%
0%
Individual project developers

Figure 6: Reported poverty reduction expenditures by organization type

The higher‐than‐expected poverty reduction expenditures by for‐profits may have several
explanations. They may be due to reasons of corporate structure, such that for‐profit companies’
general operations are carried out at lower costs, freeing funds to be spent on other project
elements. For‐profit firms may also have better access to capital, allowing for the development of

14

larger projects, reducing transaction costs as a relative proportion of total expenditures. Also,
poverty reduction may be seen as a de facto requirement of current developing world forest carbon
projects, indicating a base minimum level of expenditure for certification and market access. Finally,
poverty reduction may be seen as method of ensuring project success, but this will be further
discussed in the risk reduction section.

4.3.2 Poverty reduction as a project motivation
There appeared to be a strong correlation between the reported importance of poverty reduction as
a project goal and organization expenditures to that end (see Figure 7). Although there was a high
degree of variation between individual firms within the two variables, in general the variables
trended together. This may be because firms tended to be internally consistent, in that their actions
correlated with their stated goals. However, since the questions were asked in the course of the
same survey (although not consecutively), it is possible that expenditures were reported to align
with motivations. In general, though, the values were not the same, and expenditures were reported
as lower than motivation. This is likely due to the fact that in establishing a project via carbon
finance, even if the goal is entirely to alleviate poverty, outside costs arise that do not contribute
directly to poverty reduction. In any case, assuming that financial figures are reasonably accurate, it
appears that project developers dedicated funds to poverty reduction fairly consistently with their
expressed goals.

Percentage reported

Poverty reduc`on as a propor`on of project mo`va`on and
poverty reduc`on as a propor`on of project budgets

100%

Percentage of project
expenditures dedicated
to poverty reducron

80%
60%
40%

Percentage of project
morvaron represented
by poverty reducron

20%
0%
Individual project developers

Figure 7: Comparison of reported poverty reduction motivation and expenditures

4.3.3 Project types
The only project type that was correlated with poverty reduction expenditures was improved forest
management. In general, project developers that implemented IFM projects spent a smaller
proportion of funds on poverty alleviation efforts. This may be because IFM is applied to projects
that are first and foremost commercial forestry operations, with both poverty reduction and forest
carbon as secondary aims. It is also possible that IFM projects involve costs not associated with other
kinds of forest carbon projects (such as harvesting, block layout, etc.), which increase overall
expenditures relative to poverty reduction. It is also worth noting that all respondents engaged in
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IFM projects were for‐profit, and as a sub‐group, sit at the bottom end of poverty reduction
expenditures.

4.3.4 Funding sources
Of all reported funding sources, only two correlated with poverty reduction expenditures: sale of
timber (negatively), and private donations (positively). For timber sales, reasoning may be similar to
the case of IFM, with differing aims and levels of overall expenditures. For private donations,
however, the case is unique. Because these donations must be solicited from the public and rely
largely on goodwill, an altruistic outcome is likely essential to encourage giving. Therefore, elevated
expenditures in poverty reduction may represent part of an informal contract with donors, a
justification of the use of donor funds. In a sense, since donors are the funders of certain projects,
they to an extent direct an organization’s activities to their goals, which to a degree likely entail
poverty reduction.
4.3.5
Poverty reduction activities
Among the poverty reduction activities, only training programs showed correlation with
expenditures, albeit negatively. This indicates that in general, project developers that did not
institute training programs tended on average to spend more on poverty reduction. This may or may
not be noteworthy, as only two developers did not implement training programs, however, the
correlation was significant (p = 0.0003). The reason for this may be that training programs may entail
lower direct financial costs than other kinds of poverty alleviation activities. Firms employing training
programs may have counted them as a primary form of assistance, and invested less in other
measures. Also, if project developers themselves led training programs, their costs may be hidden in
general staffing costs, and may not therefore have contributed to their poverty reduction figures,
skewing estimates. It should be noted that almost all poverty alleviation measures would have
contributed to estimated expenditures: only training programs showed a significant difference in
impact on these estimates.
4.3.6 Co‐benefits certification
The CarbonFix standard showed a negative correlation with poverty reduction expenditures, and
was the only certification to indicate one of any kind. Only 3 organizations surveyed used the
standard (all for‐profit), and all had below average expenditures on poverty reduction. This is
unexpected, as the CFS is established as having well‐defined requirements for improved social
conditions within projects, and in a review of forest carbon standards, was given full marks for it co‐
benefits section (Lopes 2009). Unlike the CCBS, CarbonFix is also a carbon standard, specializing in
A/R and IFM, and does not certify REDD or Agroforestry projects, which may be related to the
poverty reduction expenditures of firms using it. It may also be that the level of expenditure seen in
the firms using the CFS are organization specific, and may be unrelated to certification.

4.4 Do forest carbon project developers see poverty reduction as a method of risk
reduction, and promote it to sellers as one?
Almost all project developers surveyed believed that poverty reduction helps to reduce risk to
projects, and the majority presented this to potential buyers way of promoting their credits. It is
impossible to say with certainty whether or not poverty threatens forest carbon, but based on the
information presented in the literature review, there is not a solid link between poverty and
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deforestation. In a meta‐analysis of deforestation studies, Geist and Lambin (2002) find that poverty
itself is not an attributable cause of deforestation, but rather, acts as an underlying theme that may
correlate to other proximate causes. However, as is also explored, development initiatives such as
road construction or agricultural investment can contribute to deforestation, complicating the role
of project developers who aim to both reduce poverty and protect forest carbon.
A relatively unexplored facet of the equation, however, is the role of contractual agreements and
community involvement in protecting forests. As previously noted, the deforestation of land with
undefined tenure may not parallel deforestation of land that a community has formally allowed to
be used for forest carbon. In cases where formal agreements are made with communities,
deforestation may be avoided. However, such agreements may not be respected without some sort
of compensation or tangible benefit to local residents. Therefore, gaining community support or
‘buy‐in’ may represent a critical part of forest carbon projects, and in areas with endemic poverty
this is likely to include measures that reduce poverty. This may be essential not only to ensure
project permanence in the long term, but also to the initial establishment of projects, which are
likely to require local knowledge and expertise.
Therefore, even if poverty is not necessarily a cause of deforestation, the reduction of poverty
through benefit‐sharing and targeted initiatives may still help to build goodwill between local
residents and project developers, and thus contribute to smoother project operations, and reducing
some costs (e.g. policing). Conversely, forest management decisions made unilaterally without local
benefit may drive resentment, and complicate long‐term project stability.
Poverty reduction as risk reduction becomes more important as forest carbon becomes further
integrated into compliance markets. Because most voluntary purchases are made for reasons of
branding or CSR, poverty reduction aids in nurturing positive public relations for buyers. Conversely,
in compliance markets where offsetting is mandatory and all credits are fungible, poverty reduction
in forest carbon projects may be seen only as an additional expense, yielding little immediate benefit
for those retiring credits. However, if poverty reduction also contributes to project success, it may be
seen less as an option, and more a requirement of forest carbon projects, compliance or voluntary.

4.5 Do certifications involving poverty reduction have an impact on the demand
and sale price of credits?
4.5.1 Demand
According to the majority of project developers, the use of certification for their credits has resulted
in a corresponding increase in demand, although there was no statistically significant difference
between standards (see Table 1). The increased demand is likely resultant in part from increased
awareness in the marketplace of the potential externalities of forest carbon in the developing world.
All of the major co‐benefits explored include both the assurance that communities are not
negatively impacted by project activities, but also that community well‐being is actively improved.
Notably, any REDD credits to be exchanged under California’s cap and trade system will require co‐
benefits certification, indicating a recognition of local well‐being even in compliance settings
(Simonet et al., 2012).
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Table 1: Reported impact of certification on demand and price of forest carbon credits

Respondents reporting demand
increase
Respondents reporting price
increase
Average price increase (when
increase noted)
Overall avg. price increase (incl.
those not reporting an increase)

CCBS

Plan
Vivo

Carbon
Fix

FSC

Proprietary

All
Standards

73%

60%

100%

100%

100%

72%

47%

60%

67%

50%

100%

44%

$2.93

$2.50

$4.00

$3.00

$0.50

$2.94

$1.37

$1.50

$2.67

$1.50

$0.50

$1.31

Aside from legislation or altruism, corporate buyers may demand that forest carbon credits be
certified for public relations management. In purchasing only certified offsets, buyers can to an
extent claim credit for related social benefits, and avoid association with potential detrimental social
impacts. In order to prevent the potential of negatively impacting communities, buyers may be
shunning uncertified credits, making co‐benefits standards an increasing condition of market entry.

4.5.2 Price
According to respondents, all certifications to some degree resulted in increased prices for credits,
although not uniformly within or across different standards (see above table). The only certification
that was significantly different was the CarbonFix standard, which was positively correlated with
higher prices. Notably, the CFS was also associated with lower poverty reduction expenditures,
although it is unknown if the two are related. Possible explanations for the elevated value of CFS‐
certified credits may be linked to marketing to target buyers, or established branding (the CFS having
been in existence since 1999 (CarbonFix 2011).
Notably, the most used certification, the Climate, Community and Biodiversity Standard, yielded the
lowest number of reported price jumps, and increases were not significant compared to other
standards. This is notable, since a survey conducted in 2010 indicated that the majority of buyers
would be willing to pay a price premium for credits with CCBS certification (Neeff et al. 2010).
However, an actual examination of credit prices has indicated the opposite: that credits with CCBS
certification (in conjunction with a carbon standard) sold for a lower price than their carbon‐only
counterparts (Diaz, Hamilton, and Johnson 2011). This, however, could be explained by several
factors:
1. Because voluntary credits are sold primarily over the counter, buyers may not have access
to complete market information when negotiating purchases
2. Forest carbon credits are often marketed on the unique characteristics (or ‘stories’) of
individual projects, rather than the certification of credits alone
3. Certification may be interpreted more as a requirement for market access than as a method
of increasing price
4. CCBS, as the dominant standard, may be seen as generic, possibly reducing value
5. Statistical error
Compared to the CCBS, then, the value added to CFS credits may be somewhat due to niche appeal,
or better ‘storytelling’. Interviews conducted by Simonet and Bouculat (2012), identify the
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importance of creating a ‘story’ around forest carbon by linking it to community and biodiversity
benefits that resonate with buyers. In such a case, smaller developers using less widespread
standards may present a more unique story, and negotiate higher prices for their credits.

5

Conclusion

Forest carbon is a growing form of carbon offset in both voluntary and compliance markets, and
projects are occurring increasingly in the developing world. As the relevance of forest carbon has
increased, so too has the focus on the externalities of forest carbon, including the impacts of
projects on local communities, a large proportion of which are poor. Many forest carbon project
developers are therefore incorporating poverty reduction into their projects in the aim improving
local livelihoods, and seeking certification of their credits to increase marketability.
According to the data collected in this study, poverty reduction is a widespread goal of forest carbon
projects, with the assistance of local communities rivalling the sequestration of carbon in
importance to project developers. Although there is high variance between respondents, on
average over a quarter of project expenditures are related to poverty reduction, and these are used
to fund various kinds of initiatives, although some of community benefits may be more incidental
than deliberate.
The proportion of project budgets dedicated to poverty reduction by developers varied dependent
on the stated importance of poverty reduction, the type of project, sources of funding, and specific
poverty reduction measures. In general, developers saw poverty reduction as a form of project risk
reduction, and most developers noted demand (but not necessarily price) increases linked with
certification, and price increases depended to some extent on the certification obtained.
Overall, evidence collected indicates within forest carbon project developers recognition of the
importance of poverty reduction on either a market, logistical, or ethical level, and diversity in the
kinds of programs used to meet this goal. Although there is variation within levels of expenditure, a
substantial amount of funding enters local communities that may otherwise lack methods of
obtaining investment or employment. Far from simply being of benefit to local residents,
expenditures to assist communities may also build local cooperation with projects, and contribute to
higher sales via value added from certification.
Although is highly unlikely that forest carbon projects will be able to solve climate change or rural
poverty on their own, forest carbon offers an access point to local communities and provides an
extra source of funding for developing world poverty reduction. Likewise, the alleviation of poverty
adds a face to forest carbon, and may contribute to greater funding, and demand, for forest carbon
as well.
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