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Summary
Can strategies designed to save nature also help reduce rural poverty? Many conservationists would like you to think
so. If their actions work to reduce poverty, then a clear win-win situation is created greatly enhancing the viability of
conservation efforts. Those in the development community, however, may be apathetic or even hostile to the entire idea,
seeing it as a drain on precious resources. Much of the evidence used by supporters and detractors of the notion that
conservation and poverty reduction are linked is anecdotal and too site specific to be broadly compelling.
Here we review 400+ documents that focus on the nexus between biodiversity conservation and poverty reduction and
specifically seek conservation interventions—or “mechanisms”—for which there is empirical evidence of impacts on poverty.
This is the first-ever comprehensive review of what we know empirically about biodiversity conservation as a mechanism
for poverty reduction.
To illuminate the pitfalls and highlight what works, we summarize the conservation mechanisms with empirical evidence of
poverty reduction, how they work, who they benefit, which components of biodiversity are important, and what are the
uncertainties.
Overall, we found ten conservation mechanisms with empirical evidence of poverty reduction benefits to the rural poor: nontimber forest products (NTFPs), community timber enterprises, payments for environmental services (PES), nature-based tourism,
fish spillover, mangrove restoration, protected area jobs, agroforestry, grasslands management, and agrobiodiversity conservation.
Sometimes these mechanisms are a route out of poverty
for local people. Sometimes they provide modest poverty
reduction benefits or a safety net to keep people from
falling deeper into poverty, and sometimes when upended,
a few can become poverty traps.
The figure here shows the number of studies with
empirical evidence of poverty impacts for a particular
conservation mechanism on one axis—i.e., how well
studied a mechanism is. The other axis shows the relative
strength of the poverty benefits, and the size of the
bubbles shows whether the conservation benefits from
a mechanism are generally low, moderate or high.
While there are other conservation mechanisms, we
found no hard evidence of poverty reduction benefits
from any save these ten.

Evidence Base, Poverty Reduction Benefits, and Importance
to Biodiversity for Specific Conservation Mechanisms
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There are also initiatives that might benefit both the rural
poor and biodiversity but lack hard evidence of conservation
benefits, including trophy hunting, bushmeat harvesting,
medicinal plant collection, woodcarving, and bio-prospecting.
All of these mechanisms could benefit from evidence-based
studies that measure poverty and conservation impacts in a
rigorous way.
We had one unexpected finding. In six of the mechanisms, what
reduced poverty was not increased biodiversity but increased
biomass—the amount harvested rather than the variety. In NTFPs,
community timber enterprises, PES, fish spillover, mangrove
restoration, and agro-forestry it was greater biomass that resulted
in poverty reduction benefits to the poor. To help a poor fisher
take the first steps out of poverty, for example, the amount of
the fish he catches is far more important than the variety of
the fish he catches. In the longer term, biodiversity underpins
biomass, but in the near term, increasing particular kinds of
biomass is what matters more for the poor in these six widely
used mechanisms.
We also looked at over 100 policy evaluation studies to identify
the common challenges to ensuring the poor benefit. We found
four: households with higher assets and higher levels of social
capital are more likely to participate in a conservation initiative;
elites often capture the benefits of an initiative; conservation initiatives may widen income disparities; and there is a need to
build in provisions for reducing discrimination against women.
Finally, there are considerable gaps in the existing poverty-conservation knowledge. Overall, the limited number of povertyconservation studies with hard evidence means the conclusions should be treated with caution.

II Biodiversity as a Mechanism for Poverty Reduction

Antecedents
In 1987, the former prime minister of Norway, Gro Harlem Brundtland, chaired a UN commission that produced a report called
Our Common Future. The report stated “poverty is a major cause and effect of global environmental problems”. In 1996,
Duraiappah, examining new evidence, concluded that the Brundtland Commission’s “causal link is too simplistic, and the
nexus is governed by a complex web of factors”. A few years later, Ekbom and Bojö (1999) untangled some of the complexity.
They found that when it came to the environment, potential win-wins that “combine poverty alleviation with environmental
management measures” were possible—for example, reducing indoor air pollution from cooking fires, protecting a clean water
source, or cleaning up a polluted place where the poor live. After Ekbom and Bojö, experts and governments began to look
hard to see if these win-wins also exist in a sub-sector of the environment: biodiversity conservation.
For more than two decades, it has been clear that the rural poor are often highly dependent on the goods and services provided
by biological diversity, and that these goods and services are frequently taken for granted, underpriced and overexploited.
Twenty years ago, the dominant view was that “the only hope for breaking the destructive patterns of resource use is to reduce
rural poverty and improve income levels, nutrition, health care and education” (Wells and Brandon 1992). Perhaps at some
point this will break the destructive usage patterns, but it has not happened in many developing countries. China, Indonesia
and Brazil, for example, have greatly reduced rural poverty while continuing to draw down their natural capital. There are
two primary reasons why reductions in rural poverty and improvements in incomes, health care and education are unlikely
to break the destructive resource-use patterns: natural resource consumption tends to increase with income; and better-off
people are often the ones who benefit the most from natural resources use because they have the capital to exploit the
resources. Reducing rural poverty by itself is thus unlikely to save imperilled nature. There are good reasons, though, why
reducing local poverty in conservation areas matters. Ethically, a conservation initiative should help people and not hurt
them. Practically, a conservation initiative needs to provide tangible and lasting benefits to local people or the initiative will
not be socially sustainable.
So are there specific interventions that can benefit both the poor in rural areas and biodiversity? As this knowledge review
shows, the answer is yes. There are conservation “mechanisms”—meaning a conservation intervention or approach—that can
contribute measurably to reducing poverty while conserving biodiversity. Sometimes these mechanisms are a route out of
poverty for local people. Sometimes they provide modest poverty reduction benefits or a safety net to keep people from falling
deeper into poverty, and sometimes when upended, a few can become poverty traps.
To illuminate the pitfalls and highlight what works, this review summarizes the conservation mechanisms with empirical
evidence of poverty reduction, how they work, who they benefit, which components of biodiversity are important, and what are
the uncertainties.
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Approach
A total of 431 documents were collected from the peer-reviewed publications, books, grey literature, and Poverty Conservation
Learning Group members. The list of documents can be downloaded at http://conserveonline.org/library/conservation-andpoverty-reduction-literature-0/view.html.
Within this body of knowledge, the review highlights the documents that present multi-site empirical evidence of a
conservation mechanism’s poverty benefits or have been widely cited by others as per Google Scholar. The knowledge
review includes literature up to February 2010 and goes as far back as 1985. To cast a wide net, any definition of poverty
was sufficient for inclusion.
This review does not include all conservation mechanisms believed to benefit poverty. We looked at 16 mechanisms but included
here only those mechanisms for which there is publicly available empirical evidence that the conservation mechanism
contributed to poverty reduction.
Several constraints became increasingly evident as the knowledge review proceeded. The first was the limited number of
studies that generated hard evidence of poverty impacts. The second was the generalizations made in this knowledge
review miss the individual variations in costs and benefits from a conservation initiative. Finally, there is the lack of uniformity
of poverty indicators that are used to measure impacts, so empirical evidence that a mechanism was a route out of poverty
depends greatly on how poverty impacts were measured. These constraints mean that the conclusions reached in this
review should be treated with caution.
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Conservation Mechanisms
1. Non-Timber Forest Products (NTFPs)
What is the NTFP mechanism? The proceedings of a 2007 international conference on “The
Role of NTFPs in Poverty Alleviation and Biodiversity Conservation” gave a summation of the
potential of non-timber forest products: “…NTFPs can play a critical role in providing both
food and income for the poorest households, notably by creating income and employment
opportunities for women. However,…there are also concerns about the potential impact of
NTFPs collection on biodiversity” (IUCN 2008). And these are the NTFP optimists.
NTFP projects have been criticized as at best, a safety net (Wunder 2001), and at worst, a
poverty trap (Dove 1993). Much of the difference comes in how NTFPs are defined. Sceptics
tend towards a broad definition: “all products other than timber that come from forests”
(Belcher 2003). The proponents use a definition that has evolved to recognize that “NTFPs are
shifting from forest to agricultural fields to become ‘non-timber farm products’ that are
cultivable, desirable, profitable and innovative” (IUCN 2008). NTFP are viewed by proponents
as a tool to help the poorest of the poor in rural areas transition to new and more beneficial livelihoods. The benefits to
biodiversity from NTFPs, in the proponents’ view, come from reducing pressure on natural forest resources. The sceptics point
out there is no empirical evidence of NTFP commercialization
benefiting biodiversity.

How does the mechanism work? Classically, this mechanism
works via the sustainable gathering of NTFPs from natural forests
by poor collectors who then sell the products to buyers thereby
earning income, buying assets, creating savings, and reducing
poverty. These financial benefits give local people an incentive to
protect the natural forest which benefits biodiversity. More recently,
this view has been amended such that NTFPs are cultivated outside
forests and sold for poverty reducing income, while keeping
collectors out of the forest reduces pressure on biodiversity.
Which groups of poor benefit from NTFPs? There is
compelling evidence that the poorest of the poor are those who
use NTFPs the most (Neumann & Hirsch 2000) and that NTFPs are
often the employment of last resort (Angelsen & Wunder 2003).
There is also compelling evidence that NTFPs can prevent a decline
deeper into poverty but rarely sustainability reduce local poverty

Biodiversity versus Biomass
Conservation efforts almost always focus
on preserving biological diversity. Yet for
generating direct benefits to poor people, is it
biological diversity or biological mass that
matters in the near term? Balmford et al. 2008
shows that the direct benefits to people
depend more on the abundance of particular
species than the number of different species.
This suggests that direct benefits to poor
people are more about biomass than
biodiversity. Of course, in the longer term,
biodiversity is the foundation for biomass
production.
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(Wunder 2001). Dove (1993) notes that there is a history of external powers taking control of NTFPs once it is clear that money
can be made. Dove cites the Indonesian examples of latex, gems, minerals and rattan, where historically many poor have fallen
into the poverty trap of collecting the NTFPs for powerful bosses who provide them with income and credit sufficient to keep
them indentured. The evidence for NTFPs being a poverty trap is old and based on maximum exploitation models. No evidence
was found of an NTFP conservation project that made poverty worse.
For NTFPs to reduce poverty, there needs to be local commercialization of one or more NTFP. When this happens, women are
often beneficiaries. Marshall et al. (2006) studied 16 NTFP value chains in Mexico and Bolivia and found that “NTFP activities
are one of the few cash-generating opportunities for women in marginalized rural communities”. Moreover, among femaleheaded households, forest resources often contribute significantly more total household income than in male-headed
households (Shackleton & Shackleton 2004). Available evidence suggest that NTFP commercialization tends to benefit the
poorer people in a community, especially women, unless there is significant money to be made, in which case the powerful
and better-off people take control.

Which biodiversity components are most important? For NTFPs to benefit poor people, it is largely about increasing the
quantity of an NTFP or the value added. Biological diversity itself has little to do with the direct benefits except by underpinning
the habitat that produces the NTFP. The NTFPs that appear to generate significant benefits for the poor include honey,
bamboo, fuelwood and mushrooms.
What are the uncertainties? A study of 61 cases of NTFP production and trade in Asia, Africa and Latin America found
that NTFPs have not reduced poverty in most cases (Belcher et al. 2005). “The same factors that tend to make NTFPs
important in the livelihoods of the poor, also limit the scope of
NTFPs to lift people out of poverty” (Sunderlin et al. 2005). Four
factors are critical. First, NTFPs are often collected in open-access
Medicinal Plants, Bushmeat
areas, and thus overexploitation is common. Second, access to
and Woodcarving
NTFP markets tends to be poor for many forest dwellers. Third,
fluctuations in the quantity and quality of NTFPs cause an
In various places and at various times, medicinal
unpredictable income stream, and fourth, middlemen often
plants, bushmeat and wood carving have all
take the bulk of the added value (Pandey et al. 2007).
been shown to produce beneficial impacts on
Benefits to biodiversity are also uncertain. No quantitative evidence
of an NTFP project helping conserve biodiversity was found during
the knowledge review. Even anecdotal evidence of biodiversity
benefits from NTFP projects is limited (IUCN 2008).

poverty, but could they be a conservation
mechanism? For medicinal plants, there is lots
of evidence that they are important to the poor
but no evidence that better managing their
collection in the wild can make the harvests
sustainable. Conceivably, commercialization of
medicinal plant production could take pressure
off natural supplies, but empirical evidence of
this happening was not found. For bushmeat,
there is evidence for it being a safety net for
the poor. The sustainability of most bushmeat
sources is questionable, however. For
woodcarving, there is empirical evidence of it
being a route out of poverty, but the sustainable
supply of the woods favoured by carvers is
doubtful without the creation of new sources.

Ros-Toten and Wiersum’s analysis of NTFP projects (2003)
gives some specific recommendations for ensuring NTFPs
benefit the poor:
• Producers have secure tenure rights.
• Producers combine NTFP production with other rewarding
economic activities.
• Products can be harvested efficiently from areas where
abundance of NTFP-producing species has increased as a
result of tending, enrichment planting, and domestication.
• Products have established markets or potential to reach
promising niche markets.
• Producers have the capacity to add value to the products.
• Producers are organized and maintain effective alliances
with outsiders who may help identify new markets and potential donors.

Summary conclusion: Overall, non-timber forest products are generally a safety net and only rarely a route out of
poverty. Whether or not a project to promote NTFPs can benefit biodiversity is uncertain. Here biomass rather than
biodiversity is more significant in determining the poverty reduction potential.
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2. Timber
What is the timber mechanism? In 2004, approximately 25 percent of forests in developing
countries were owned by communities, and with the current trend, this is likely to double by
2020 (Scherr, White and Kaimowitz 2004). In addition to more secure tenure of forest lands,
forest communities are benefiting in some places from decentralization coupled with
democratization and anticorruption campaigns, growing demand for forest products, market
deregulation, retreat of forest concessionaires, payments for forest environmental services,
and new technologies that make small-scale harvesting and processing easier (Sunderlin et al.
2007). This has created a renewed interest in community forestry. (Community forestry
initiatives can include NTFPs—covered above—and mangroves—covered below.) It is within
community forestry that the evidence of timber benefiting the rural poor is found.

How does the mechanism work? Small-scale wood processing is the most common
community forestry mechanism and where most of the timber win-wins are found. These are frequently contractual
arrangements between communities and companies to supply fibre, pulp or construction timber. The income generated
helps reduce poverty. By harvesting the timber at sustainable levels, communities also help conserve biodiversity.
Which groups of poor benefit from timber? Historically, timber harvesting has rarely benefited the rural poor for several
reasons. First, local and national elites capture much of the wealth for themselves. Second, timber “represents a long-term,
high-risk investment whereas low-income people generally need short-term income and want to avoid risk” (Sunderlin et al.
2005). Third, there is little ‘trickle-down’ benefit from timber harvesting. Fourth, “tree growing for timber requires secure land
tenure and the poor are often landless or only have informal control over the land they use” (Sunderlin et al. 2005). Fifth,
dependence on forestry resources can be a poverty trap when access to markets is very limited: Chomitz, et al. (2007) shows
how forest poverty correlates strongly to the number of hours to the nearest major market. Finally, forests and trees are rarely
the economic mainstay of communities, and forestry needs to be part of a larger economic development framework (Mahanty
et al. 2006).
Even with the challenges, however, there is considerable evidence that community-forestry timber enterprises can reduce
poverty and conserve biodiversity. A study of 14 community-forestry timber enterprises in developing countries found that they
can be quite profitable (Molnar et al. 2007), and in Mexico, community-forestry enterprises have been shown in a rigorous
analysis to have reduced poverty (Bray & Tardanico 2005). Sunderlin et al. (2007) write that “community forestry is potentially a
key vehicle for lifting rural people out of poverty in forested areas, particularly if it is implemented on the basis of tenure
transfer and enhanced marketing opportunities…” For biodiversity, community forestry can also be a benefit. There is empirical
evidence from Nepal (Gautam et al. 2002, Oli & Kanel 2006), Mexico (Bray et al. 2003) and Vietnam (Nguyen et al. 2009) that
community forestry has led to increases in forest cover.
It is not only timber that can benefit poor communities but the forest itself. A meta-analysis of 51 case studies from 17
countries found that forest environmental income represents on average 22 percent of the total household income (Vedeld et al.
2004). Fuelwood, fodder and wild foods are often an integral part of the livelihood strategies of the poor, and simply
maintaining an intact forest has benefits to the rural poor that are often overlooked.

Which biodiversity components are most important? As with NTFPs, benefits to the poor from timber come from the
abundance of particular tree species (biomass) rather than the number of tree species (biodiversity), and more specifically, the
benefits frequently come from the faster-growing commercially valuable tree species.

What are the uncertainties? While the poor can benefit from community-managed forestry, this has not always been the
case. Equity issues within communities have hampered the benefit sharing of community-based resource management
projects in several countries. Blaikie (2006) makes the point that community management of resources is viewed by many as
“progressive and transformative” but it can just as easily be “laggard and traditional”.
Failure rates can be high. A study of small and medium-sized timber enterprises found that on average, 75 percent of
enterprises fail in the first three years (Mayers 2006).
Summary conclusion: Overall, timber harvesting in community forests can be a route out of poverty and conserve
biodiversity. The challenges are forest tenure, market access, and ensuring the poor benefit. Therefore, removing
market and regulatory barriers and ensuring solid benefit-sharing arrangements are crucial to success. Biomass
(quantity and size of trees) rather than biodiversity (species diversity) is more significant in determining the poverty
reduction potential.
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3. Payments for Environmental Services (PES)
What is the PES mechanism? The most widely used definition of a payment for environmental/
ecosystem/ecological services is Wunder’s (2005): Payments for environmental services
(PES) are voluntary transactions where a well-defined environmental service is bought by
an environmental service buyer from an environmental service provider if and only if the
environmental service provider secures environmental service provision. PES is one mechanism
used many different ways. PES can include bio-prospecting, eco-labelling, conservation
easements, conservation concessions, watershed protection, and carbon sequestration or
storage (Richards & Jenkins 2007).
How does the mechanism work?
To date, the evidence of PES
benefiting the poor is in payments
for watershed services and in carbon sequestration and storage. In
payments for watershed services, downstream water users pay
to protect their upstream water supply. It is often cheaper for
downstream cities to protect their upstream water sources than
increase water treatment. New York City is a classic example (Pires
2004). In carbon sequestration, CO2 emitters pay landholders to
reforest an area thereby offsetting their CO2 emissions. In carbon
storage, CO2 emitters pay landholders to not deforest or degrade
an area thereby keeping the forest intact. Here the benefits to the
poor are linked not to biomass or biodiversity but to payments.

Which groups of poor benefit from PES? This mechanism is
almost always linked to how land is used, and because the poorest
of the poor rarely own or control land, they rarely benefit from a
PES. In fact, if a conservation practice encouraged under a PES is
less labour intensive, the poor and landless may be harmed
(Pagiola et al. 2005, Angelsen & Wunder 2003). It is the moderately
poor smallholders and the better-off landowners who generally
benefit from a PES. The inclusion of the poor is “more by accident
than design” (Porras 2008), and most PES initiatives do not
explicitly aim at reducing poverty (Pagiola et al. 2005). Fortunately,
“most PES gains are not large enough to really attract the interest
of the powerful” (Wunder 2008).

REDD, Poverty and Conservation
Reduced Emissions from Deforestation and
Degradation (REDD) is viewed as one of the
most cost-effective means of tackling climate
change (Stern 2007, Strassburg et al. 2009). It is
also expected that REDD will help conserve
biodiversity, deliver ancillary environmental
benefits, and reduce poverty (Brown et al.
2008). REDD has the potential to deliver
substantial funding to rural, impoverished
communities, though it could lead to elite
capture of benefits and exacerbate conflict
over land tenure (among other potential
pitfalls) (Griffiths 2007, Peskett et al. 2008).
With pilot REDD projects just getting underway
in many parts of the world, there is not yet
substantial evidence that REDD can deliver
poverty-conservation benefits (Peskett et al.
2008). An older avoided deforestation project in
Bolivia has had mixed success in delivering
livelihood benefits to local communities (May
et al. 2004). Yet an analysis of current pilot
projects shows that many are likely to deliver
socioeconomic benefits (Wertz-Kanounnikoff
2009). Some see the ability of REDD to be a
mechanism for reducing poverty as questionable
(Campbell 2009), with any benefits that REDD
could provide to poverty alleviation ultimately
contingent on both how REDD is structured by
the international community (Peskett et al. 2008,
Boersema et al. 2009) and how the benefits are
shared at the national and sub-national levels.

Even so, PES has been shown to reduce poverty. A payment for
watershed services project in Ecuador (Echavarría et al. 2004) and
a forestry PES in the Osa Peninsula of Costa Rica (Muñoz 2004)
both provided greater than 30 percent of household income for
poor PES sellers and helped reduce poverty. These examples may
be outliers, however. Porras et al. (2008) reviewed 50 watershed
PES programmes and found that “the cash payments appear to be
relatively insignificant, and there is an opinion that they function
more like supports or a bonus than a real incentive for land-use
change”. Wunder (2008), Porras et al. (2008) and Bond & Mayers
(2010) all cite non-income gains as significant PES benefits. These include strengthening property rights, capacity building,
and improvements in social organization. Bond & Mayers (2010) caution, however, that “these effects are rarely specific to
payments for watershed services and could potentially be generated through alternative actions”.

Which biodiversity components are most important? The majority of PES initiatives are not dependent on biodiversity
per se. Once again, biomass rather than biodiversity seems to be important in delivering the ecosystem services for which
people are prepared to pay (such as watershed services or carbon sequestration in trees). There is evidence, however, that for
some PES initiatives, biodiversity is important. Higher levels of plant biodiversity, for example, result in faster and higher
concentrations of soil carbon storage.
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What are the uncertainties? PES is a relatively new mechanism, and the knowledge is rooted as much in the theoretical as
in the empirical. There are several factors believed to limit where a PES can work. First, PES sellers need to have the right to
exclude people from their land and the ability to do so. This is often not the case for the poor who lack recognized land tenure.
Second, there are high transaction costs if there are a large number of landholders (though there are examples of how bundling
small PES sellers can lower transaction costs). Third, “PES makes the most sense at the margin of profitability, when small
payments to landowners can tip the balance in favour of a desired land use” (Wunder 2005). Fourth, only those who pose
a credible threat to an environmental service should be paid. “The ideal environmental service seller is, if not outright
environmentally nasty, than at least potentially about to become so” (Wunder 2005). Engel et al. (2008) sum it up: “The scope
for application of PES, then, is to a narrow set of problems”.
So long as a PES is voluntary, it is never a poverty trap. But poverty can be made worse off in cases where there is de facto
forced participation in a PES, and the payments do not offset the losses from the land-use changes (Wunder 2005).
There are also uncertainties in some cases about whether or not PES initiatives are delivering the environmental services
promised. Porras et al. (2008) notes, for example, that “evidence of the delivery of watershed services has proved elusive”, and
“research on the Mexican and Costa Rican national programmes suggests that their additionality has been limited”. This may
be a systematic problem related to how biodiversity conservation is measured and reported. Often, however, the assumption
that a strategy is doing good for nature is just that, an assumption.
Summary conclusion: Overall, PES is rarely a route out of poverty but does have limited poverty reduction benefits.
When a PES is not truly voluntary, it can become a poverty trap, though this has rarely been documented. Biodiversity
is not a prerequisite for a successful PES initiative, but it can enhance the delivery of some ecosystem services and
hence make the initiative more attractive.

4. Nature-Based Tourism
What is the nature-based tourism mechanism? The naure-based tourism mechanism
includes community-based operations on one end, and at the other end, all-inclusive
international eco-lodges and safari operations. Tourism is often a lucrative enterprise for
wildlife-rich areas.
How does the mechanism work? Nature-based tourism offers a number of opportunities
for reducing poverty. These include jobs in the formal tourism sector such as accommodation
and guiding, and in new markets for local services and products including sales of crafts,
cultural services, food and drinks. Tourism also often brings infrastructure development,
including roads, telecommunications and healthcare facilities that, while provided for the
benefit of tourists, can also benefit poor people.

Which groups of poor benefit from nature-based tourism? A meta-review of 27 tourism
case studies in Asia found income gains for all economic levels but with those already better off gaining most (Shah 2000). In
Zambia, a World Bank study (2007) found that nature-based tourism had reduced poverty, but those with most assets (the less
poor) benefit more than the very poor by up to 50 percent. The indirect benefits may be important to the poor, however. There
is the multiplier effect whereby tourism “creates opportunities and downstream effects for…more people besides the wage
earners, such as casual labourers, crafters and small businesses” (Ashley & Roe 2002). A study of global tourism (Markandya
et al. 2003) found that the typical tourism multiplier is between 2 and 3, meaning each dollar spent by a tourist generates 2 to 3
more in the national economy. Many of these economic benefits flow to women. Hemmati (1999) reviewed a decade of global
tourism data and found that tourism is a particularly important sector for women and that women comprise a higher percentage
in the tourism sector than in the general workforce (46 versus 34 percent). This is not surprising given the service nature of the
industry. The industry also has need for a high proportion of low-skill domestic type work, something often accessible to
women (Ashley et al. 2000). There are also indirect benefits such as the roads, communication infrastructure, clinics and
schools, often in remote areas, created to support a tourism venture (Shackleton 2007). Where tourism operators commit to
hire and train local people, the poverty reduction benefits are much greater. In Indonesia’s Bunaken National Marine Park, for
example, a study found that the commitment by local tourism operators to hire 80 percent of staff from local communities
resulted in approximately 1,000 new jobs in tourism over five years (Davis 2005).
Which biodiversity components are most important? Nature-based tourism depends on both the existence (and
likelihood of viewing) certain key species and on the overall attractiveness of the landscape. Wunder (1999) notes: “the
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tourism appeal of a natural site (and hence its income-generating potential) tends to be closely related to its conservation
level”. Thus, biodiversity is important in terms of maintaining an intact ecosystem. Terrestrially, evidence suggests that it is large,
charismatic animals, such a mountain gorillas, tigers and pandas, which attract tourists. In the marine realm, the tourism
draws include corals, dolphins, stingrays, whales, turtles and reef fish.

What are the uncertainties? There are several uncertainties about nature-based tourism as a poverty-conservation
mechanism. First, tourism can be a fickle business. A terrorist event (think the bombings in Kenya, Tanzania and Bali in recent
years), an economic downturn, spillover from civil war, or a SARS-like outbreak can cause a sudden drop in visitors. Decades
of conservation success can be wiped out as tourism-dependent local people are forced to use tourist-attracting natural
resources like wildlife and forests just to survive. Second, when skilled staff and luxury items are imported for a tourism
operation and profits exported, there are fewer poverty-reducing benefits from tourism. This is called ‘leakage’. Concerns
about leakage, however, may be overrated as a World Bank (2007) Zambia tourism study notes: “Although overseas services
constitute over 70 percent of the total [tourist] package price, they are not a leakage from the Zambian economy. Rather, they
are payments for services in the source markets, including representation, marketing, insurance and flights; services that are
used to sell the Zambian product, without which there would be no benefit at all to Zambia”. Third, tourism’s ecological impact
can exceed the limits of acceptable change in a location and jeopardize both biodiversity and tourism, though Wunder (2000)
notes that tourism’s negative environmental impacts are often more aesthetic than systemic.
Summary conclusion: Overall, nature-based tourism can be a route out of poverty provided there are natural
attractions people will pay to see, reasonably easy access, and systems to ensure local people benefit directly. Yet
unlike most of the other mechanisms in this review, this mechanism is less about restoring degraded ecosystems
in order to generate greater benefits to poor people and more about keeping ecosystems intact to generate the
benefits. Biodiversity matters for this mechanism. It is, however, a mechanism whose reliance on visitors makes it
vulnerable to global events unrelated to local conditions.

5. Fish Spillover
What is the fish spillover mechanism? Protecting a key area of marine habitat from
fishing can allow fish stocks to replenish, and as stocks increase, some fish will spill over
into adjacent areas where they can be caught by fishers.

How does the mechanism work? Creating a no-fishing area gives space for fish to grow
bigger, and bigger fish generally have exponentially more offspring than smaller fish (PISCO
2007). After three to five years of protection, the fish begin to spill over into the area outside
what is commonly called the ‘no-take zone’ (Gell & Roberts 2003). The greater fish catches
generate more income for fishers and hence help reduce poverty, while the no-take zone
provides protected habitat for marine biodiversity.
There is evidence that the spillover mechanism works better where there is active participation
of local communities in the resource management (McClanahan et al. 2006). There is also evidence that size matters. If a notake zone is too large, spillover will not offset the losses to fishers from closing sections of the fishing grounds (PISCO 2007).
“From the perspective of fisheries, networks consisting of many smaller marine protected areas may be preferable to a few very
large marine protected areas” (IUCN 2008a).

Which groups of poor benefit from fish spillover? The poorest of the poor can benefit from spillover because the barriers
to collecting marine resources are often low. In places where many people are poor, and fishing is in crisis, the medium-term
poverty reduction benefits can be significant. WRI (2005) and Leisher et al. (2007) found that spillover from two communitymanaged marine areas in Fiji roughly doubled local incomes within five years of establishing the no-take zone compared to
control sites, and women were the primary beneficiaries. Successful sites are also usually within the community’s line of sight
(IUCN 2008a).
The indirect benefits to the poor are also important. Organizing a community to manage a no-take zone often strengthens the
social fabric of the community, giving them a ready decision-making body and a more unified voice to solve other community
issues (Leisher et al. 2007). The stronger social cohesion also improves local security and empowers local decision-making,
two key elements of poverty reduction (World Bank 2001).
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Which components of biodiversity are important? It is the near-shore fish biomass that is critical, and this biomass in
turn is affected by the levels of biodiversity. There is empirical evidence that greater biological diversity creates greater fish
biomass in marine ecosystems (Worm et al. 2006).

What are the uncertainties? There is a growing body of empirical evidence of the fisheries benefits of no-take zones. Gell &
Roberts (2003) cite 14 marine protected areas where biomass was greater inside the no-take zone than outside and where
spillover of fish or larva has been empirically documented. The uncertainty here is about spillover’s potential contribution to
poverty reduction. Abesamis et al. (2006), cautions that “advocates of reserves are sometimes overly optimistic about the
potential benefits of spillover”. They found that spillover in a site studied for more than 20 years (Apo Island, Philippines)
contributed less than 10 percent of the total fish catch. Harmelin-Vivien et al. (2008) studied six Mediterranean no-take areas
and found “fish spillover beneficial to local fisheries occurred mostly at a small spatial scale (100s of metres)”. The differences
between advocates and sceptics of spillover’s poverty reduction benefits come from, inter alia, differences between no-take
area size and connectivity. Nakeke (2008) shows that if the no-take zone is too small, fish learn that when they leave the notake zone, they are caught, so they stay. Tupper (2007) notes, “marine protected areas that are physically connected by
contiguous reef structures will likely provide more spillover to adjacent fished sites than those that are separated by habitat
barriers”. Rules of thumb for marine protected area network design currently recommend that no-take zones should be a
minimum size of 10 km2 and that they should be separated by a distance of less than 15 km2 (Friedlander et al. 2003,
Fernandes et al. 2005, Mora et al. 2006, reviewed in McLeod et al. 2008).
Pollnac and Crawford’s 2001 study of community-based marine protected areas in the Philippines collected data from 45 sites
with no-take zones. This study found that the most likely predictors of poverty-conservation benefits from a community-based
no-take zone were: “if the community in our sample 1) has a relatively small population, 2) a perceived crisis in terms of
reduced fish populations before the marine protected area project, 3) has successful alternative income projects, 4) manifests
a relatively high level of community participation in decision making (high on the democracy scale), and 5) has continuing
advice from the implementing organization”.
Summary conclusion: Overall, fish spillover has been a route out of poverty, but it needs specific conditions to work
(noted above). This mechanism depends more on biomass (how much fish) than biodiversity per se (the specific
kinds of fish).

6. Mangrove Conservation and Restoration
What is the mangrove conservation and restoration mechanism? There is ample
literature on the benefits mangroves provide to people and nature (see Walters et al. 2008
for a review). Mangroves have been shown to increase the biomass of commercially important
species on nearby coral reefs in the Caribbean (Mumby et al. 2004). Fisheries landings in the
Gulf of California are positively correlated to areas of nearby mangrove forest (AburtoOropeza et al. 2009). Mangroves also are a source of valuable wood products and serve as
storm barriers (Sathirathai & Barbier 2001) that can save lives (Das & Vincent 2009).
How does the mechanism work? This mechanism works by restoring or conserving
mangroves, which improves the productivity of the mangrove and adjacent ecosystems,
thereby benefiting local livelihoods. In three mangrove areas in India, the most intact mangrove
area yielded approximately four times as much income from shellfish and finfish per day as the
less robust mangrove areas (Kathiresan & Rajendran 2002). The mechanism also works by mitigating the impact of storms on
the coastal poor.
Recent work suggests that the length of mangrove forest fringe is more important than total mangrove area for fisheries
benefits (Aburto-Oropeza et al. 2009).

Which groups of poor benefit from mangroves? Mangroves can benefit the poor through associated fisheries that
provide income and food (Rönnbäck 1999, Magalhaes et al. 2007), and there is evidence that mangroves can be a route
out of poverty. A community-based mangrove project in Thailand, for example, increased income from crab harvesting for
poor, landless families while boosting the abundance of other marine products (Soontornwong 2006). More often, however,
mangroves provide only modest poverty reduction benefits as they do in Bangladesh where small-scale and mostly poor
fishers in the Sundarban mangroves produce 95 percent of the total marine catch in the country (Islam & Haque 2004).
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Women may also benefit from mangrove restoration if they are involved in collecting or processing mangrove products.
Processing crabs harvested from mangroves in Brazil, for example, provides an important supplemental source of income for
women (Magalhaes et al. 2007).

Which components of biodiversity are important? Replanted mangroves often contain trees with high value for people
such as various species of Rhizophora. Though these stands are less diverse, they provide much of the same structural
functionality as native mangroves and have been shown to hold equivalent populations of commercial crab species (Walton et al.
2007). One review concluded that fish and crustacean communities can have a “remarkable recovery of biodiversity in
restored mangroves” (Bosire et al. 2008). This evidence suggests that the benefits to the poor from mangroves are more
dependent on the biomass than the biological diversity of the mangroves.

What are the uncertainties? There are several scientific uncertainties. It is difficult to show a direct relationship between fish
catches and specific mangrove habitats (Manson et al. 2005). The value of mangroves for coastal storm protection is well
established (Barbier 2007), but there is an ongoing debate as to whether mangroves serve a similar role for larger wave events,
such as the 2004 Indian Ocean tsunami (Alongi 2008, Walters et al. 2008).
Summary conclusion: Overall, the benefits vary widely, but restoration of mangroves can provide at least moderate
benefits to the poor by generating natural resources and providing protection from storms. Here it is biomass rather
than biodiversity that is most important to the poor.

7. Protected Areas
What is the protected area mechanism? This conservation mechanism is focused on the
poverty reduction benefits that flow directly from protected areas themselves. Thus, it does not
include mechanisms like NTFPs, tourism and PES which may depend on a protected area but
are not exclusive to protected areas. There are multiple benefits provided by protected areas,
but only one direct benefit from protected areas can show empirical evidence of having
reduced poverty: employment generation.
How does the mechanism work? When a protected area is established, the management
often hires local people to help operate the protected area. A study by WWF (2004) surveyed
more than 200 protected areas across 37 countries and found the average protected area has
40 permanent staff. In South Africa, for example, the 21 national parks employed 3,776 people
in 2006 and had a payroll of US$ 37.5 million equivalent (Urban-Econ 2008). The average wage
for a South African national park employee in 2006 was four times greater than the minimum
wage in the forestry sector of South Africa. Local jobs provided by a protected area can reduce poverty, and the protected
areas can help conserve biodiversity. While the number of protected area jobs and the pay may be modest, the multiplier effect
of the new jobs in the local rural economy can be significant (Versa 2004, Fortin & Gagnon 1999).
Which groups of poor benefit from protected areas? Those hired by protected areas tend to be the moderately poor to
the better off. The poorest of the poor rarely have the basic skills or the connections needed to secure protected area jobs.

Which components of biodiversity are important? It is the biodiversity itself that is important here because this is most
protected areas’ reason for being.

What are the uncertainties? There is a lot of anecdotal evidence of the employment benefits from protected areas but very
little hard evidence showing that working for a protected area can be a route out of poverty. Moreover, many protected area
jobs do not go to local people, and positions that require a knowledge of the local area, such as guides and guards, often pay
too little to lift a local person out of poverty. There is also the uncertainty about the net benefits to local people from a
protected area. Establishing a new protected area may generate new local jobs, but it can also negatively impact the
livelihoods of other local people by restricting access to natural resources inside the protected area or involuntarily resettling
people living inside the protected area (Brockington 2006).
Summary conclusion: Many poverty reducing benefits ascribed to protected areas can also be standalone activities
such as tourism, PES and NTFP collection and hence are covered separately in this review. Of the poverty reduction
benefits that flow directly from protected areas themselves, only employment by the protected area management
authority has some empirical evidence of reducing poverty, scanty though it is. Here it is biodiversity that matters
more than biomass for the poverty reduction benefits.
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8. Agroforestry
What is the agroforestry mechanism? Agroforestry is the practice of integrating
domesticated trees into agricultural landscapes. The poverty reduction benefits include:
improved soil fertility from “fertilizer trees” that can increase the productivity of existing crops
(Garrity 2004, Sileshi et al. 2009, Jose 2009); diversification of food production for both
commercial and subsistence needs (Schreckenberg et al. 2006); and non-timber tree
products such as oils and medicines (Leakey et al. 2005).
In addition to providing livelihood enhancement, agroforestry has benefits for biodiversity
by providing structurally similar habitat for forest species, serving as biological corridors,
and reducing human pressure on natural forests (Schroth 2004, Perfecto et al. 2007, Bhagwat
2008). While agroforestry landscapes do not contain the same level of biodiversity as natural
forests, they generally play host to significantly more species compared with monoculture
agriculture (Harvey et al. 2006).

How does the mechanism work? Trees are incorporated into the agricultural landscape in order to obtain economic and
ecological benefits. Agroforestry can diversify and improve income through the harvest of tree products or by providing
enhanced soil and hydrological functions for existing crops. Agroforestry also encompasses the culturing of specific trees, such
as cacao or coffee, in natural forest settings.

Which groups of poor benefit from agroforestry? Agroforestry can provide benefits to many different economic levels,
though it is often targeted at the poor as a means to reduce poverty. Evidence from West Africa suggests that indigenous
domesticated fruit trees can improve the livelihoods of poor households, especially women (Leakey et al. 2005,
Schreckenberg et al. 2006). In one study, women perceived greater livelihood benefits from agroforestry tree products than
men (Akpabio 2009). In India, agroforestry was found to augment income from rice monocultures by 2-3 times
compared with non-agroforestry households (Pandey 2007). The income was also distributed throughout the year and
thus helped even out household income fluctuations. As the cultivation of trees requires a multi-year investment, those
without secure property rights are less likely to participate in agroforestry initiatives (Garrity 2004).

Which components of biodiversity are important? In many areas where agroforestry is promoted, native trees are
sought out and bred to enhance farm productivity. The World Agroforestry Centre lists 670 species in its “agroforestree
database”. Among the species with proven poverty reduction benefits are trees that produce fruit, fuel, fodder or fertilizer,
including Garcinia kola, Dacryodes edulis, Tephrosia candida, T. vogelli, and Sesbania sesban.
What are the uncertainties? Agroforestry in theory has much to contribute to both poverty reduction and biodiversity
conservation goals (Garrity 2004). Experiences in three sub-Saharan African countries, however, illustrate how uncertain and
conflicting legal environments governing the use of trees and tree products (even on private land) can undermine potential
benefits from agroforestry (Ashley et al. 2006). Furthermore, without access to markets, households are not able to capture
many of the benefits that agroforestry tree products could provide (Leakey et al. 2005). Also by some estimates, up to 10 percent
of tree species used in agroforestry systems are non-native, potentially negatively affecting local biodiversity (McNeely 2004).
Trade-offs exist when deciding to maximize either the biodiversity or economic benefits in agroforestry systems—typically when
deciding how much natural tree cover to maintain. Many agroforestry systems maintain a significant portion of biodiversity
found in natural forests, though specialized species (often of high conservation value) are frequently less able to adapt to
agricultural landscapes (Steffan-Dewenter et al. 2007).
Summary conclusion: Overall, agroforestry can be as a route out of poverty, and for biodiversity, some trees are
generally better than none. For near-term benefits to the poor, biomass matters more than biodiversity.
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9. Grasslands Management
What is the grasslands management mechanism? There is evidence that some grassland
types have greater grass productivity with grazing than without grazing (Guo 2007). In fact,
many types of grassland are ecologically dependent on grazing to maintain their biodiversity
(Fratkin & Mearns 2003). Livestock is also the primary form of wealth for a number of often
poor, nomadic communities in grasslands (Eriksen & Watson 2009). These three facts
underpin grasslands management as a poverty-conservation mechanism.
Evidence for this mechanism is found primarily in dryland grass habitats. Dryland pastoralism
is “a successful adaptation to the high uncertainty of dryland environments” and is one of the
“few production systems that is genuinely compatible with ‘formal’ nature conservation” (WISP
2008). The ability of livestock to be mobile is an essential element in effective semi-arid
grasslands management.

How does the mechanism work? A study in the Mongolian Gobi grasslands gives an example of how the mechanism works
(Schmidt 2006). The study compared five years of data from pastoralist communities who practiced rotational grazing with
control communities that did not. The rotational grazing communities were significantly better off, and “the number of poor
households was reduced to half between 2002 to 2005” (Schmidt 2006). The communities organized themselves to increase
mobility and thus access better grazing lands. There were also benefits to the communities from becoming better organized,
such as enhanced education and alternative income activities.

Which groups of poor benefit from grasslands management? Despite grasslands being used by poor people on nearly
all continents, hard data for better grasslands management lifting people out of poverty is limited to the Mongolia example.
Campbell et al. (2002) found that there are many restrictions on the expansion of natural capital in dryland areas of
Zimbabwe, but the better off people are generally the ones who have the assets to capitalize on the rapidly changing
opportunities in dryland habitats. There is some scope, however, for animal husbandry in grasslands benefiting the poorest
of the poor. This group often does not own livestock, but if they can acquire animals, it can be a pathway out of poverty
(Peden et al. 2003).

Which components of biodiversity are important? There is evidence that in many grasslands, the grazers, the
grass productivity, and the biodiversity are interdependent. Increased productivity of the grasslands (biomass) depends on
the biological diversity of the grasses which in turn is dependent on the grazing of animals.

What are the uncertainties? There are considerable challenges to better grasslands management and pastoralist livelihoods
in general. Expanding agriculture, private ownership of land and water resources, fencing of rangelands, commercialisation of
livestock production, global competition in the livestock market, expanding protected areas, and climate change have all been
shown to push poor people out of pastoral livelihoods (Eriksen & Watson 2009). For the Maasai in Kenya and Tanzania,
Homewood et al. (2009) presents evidence that the current land-use policies in the two countries are unlikely to benefit
biodiversity conservation or poor pastoralists who depend on the grasslands. “Above all, there is the political structure that
favours agricultural communities over pastoral” (Homewood et al. 2009). Finally, wild animals are often actively harassed by
pastoralists keen to protect their stock, such as lions, wolves or landscape modifiers like elephants. The loss of such keystone
animals can have a ripple impact on the integrity of the ecosystem.
Summary conclusion: Overall, grasslands management has a theoretical potential to help reduce poverty at least
marginally, but there have been almost no studies demonstrating this in practice. Both biomass and biodiversity
matter here because they are interdependent in grassland ecosystems.
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10. Agrobiodiversity Conservation
What is the agrobiodiversity mechanism? Agrobiodiversity encompasses all the variety
and variability of animals, plants and micro-organisms that are used directly or indirectly for
food and agriculture (FAO 1999). Initiatives for in-situ agrobiodiversity conservation generally
help poor farmers diversify the types of crops they raise either within a particular crop (such as
different varieties of plantains) or among crops (such as adding native varieties of beans to
maize fields). There is a strong gender component to agrobiodiversity conservation because it
is often women who grow native species as companion crops to the household’s cash crops.
How does the mechanism work? There is some evidence that promoting agrobiodiversity
can benefit poor farmers through better nutrition and more stable food production (Frison et al.
2004). Conserving traditional landraces can also help poor farmers address local challenges
like droughts, floods and pests and thus help with food security (Scherr & McNeely 2007).
The conservation benefits come from conserving native varieties of plants and animals and thereby making an agricultural
landscape more species diverse. This in turn helps wild pollinators, birds and some mammals.

Which groups of poor benefit from agrobiodiversity? The poorest of the poor rarely benefit because they rarely own
land. Poor farmers can benefit directly from an agrobiodiversity conservation initiative if a farming household is malnourished
from a local diet that lacks diversity and critical micronutrients like Vitamin A and iron (Johns & Eyzaguirre 2006).
Which components of biodiversity are important? The most important agrobiodiversity elements are traditional
landraces that are uniquely adapted to local conditions such as soil characteristics, rainfall, diseases and pests. Here genetic
biodiversity is what matters.

What are the uncertainties? In agrobiodiversity, the “agro” comes first—the primary focus is on agriculture, and it’s
biodiversity conservation for the benefit of agriculture. The direct benefits to conservation are largely about the preservation of
genetic material and tend to be small and incremental at the local level but can be quite important at the global level.
Moreover, the expansion of agriculture has historically been the number one driver of natural habitat loss. Thus, agrobiodiversity
generally lacks a constituency within conservation organizations.
Agrobiodiversity is crucial to increasing global crop yields because it can provide the genetic material to ward off new pests
and diseases, help speed adaptation to climate change, and increase yields of staple crops. The local cost-benefit ratio,
however, may be highly dependent on local conditions. An agrobiodiversity initiative to conserve traditional landraces, for
example, may provide a small benefit to local farmers but at a large opportunity cost when compared with planting non-native
high-yield varieties.
For low-input agriculture in marginal lands, promoting agrobiodiversity has been shown to benefit poor farmers (Scherr &
McNeely 2007). There is, however, scant empirical evidence of an agrobiodiversity conservation project directly reducing local
poverty (Kontoleon et al. 2008). The International Plant Genetic Resources Institute (now known as Biodiversity International)
has extensively documented a project that focused on poverty reduction in coconut growing communities (Batugal & Oliver
2005). In several countries, the project increased the varieties of coconuts grown in a community and found evidence that
poverty had been reduced. Yet in most of the project areas, the poverty reductions came not from greater agrobiodiversity but
from alternative income generating activities funded by micro-credit. One of the challenges with measuring the local impact of
an agrobiodiversity conservation initiative is showing a causal link between a local increase in agrobiodiversity and a reduction
in poverty.
Summary conclusion: Overall, agrobiodiversity conservation has the potential for strong global benefits for poor
farmers but evidence of local poverty reduction from a project to increase agrobiodiversity is scarce. Genetic
biodiversity matters most here.
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Summary of Poverty Reduction Evidence for Conservation Mechanisms

Mechanism

Number of
studies?

Poverty
reduction
benefits?

Which
groups
benefit?

Other
benefits?

NTFPs

Many

Low

Very poor and
better off

Nutritional
benefits and
medicinal
properties

Community
Timber
Enterprises

Many

Medium

Very poor,
moderately poor,
and better off

Stronger
community
organization

PES

Moderate

Low

Landowners

Stronger
property rights,
capacity
building, social
organization

Nature-based
Tourism

Moderate

High

Moderately
poor and
better off

Infrastructure
and social
services

Fish Spillover

Moderate

High

Mangroves

Moderate

Medium

Very poor,
moderately poor

Protected Area
Jobs

Few

Low

Moderately poor
and better off

Agro-forestry

Moderate

Medium

Grasslands

Few

Low

Agrobiodiversity

Few

Medium
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Very poor,
Stronger social
moderately poor
cohesion
and better off
Storm
protection,
fish stocks

Biomass

Biomass

Biomass

Biodiversity

Biomass

Biomass

Biodiversity

Moderately poor Helps even-out
and better-off
income
landowners
fluctuations
Not enough
evidence

Is it biodiversity or biomass
that’s important to the poor?

Stronger social
cohesion

Moderately poor Indirect global
and better off
benefits to
farmers
agriculture

Biomass

Both

Biodiversity

Common Challenges to Ensuring the Poor Benefit
Over 100 policy evaluation studies were examined to identify common challenges faced by conservation projects with poverty
impacts. From these studies, four largely interrelated challenges were common and are illustrated by case-study evidence below:
• Better-off households with higher social capital were more likely to participate in a conservation initiative.
• Not only were elites more likely to participate, but they were often times the main recipients of conservation-induced
livelihood benefits.
• Conservation projects sometimes led to a widening of income disparities.
• There was some evidence that women could have realized greater livelihood gains from projects but were excluded
due to discrimination.

1. Households with higher assets and higher levels of social capital are more likely to participate in a conservation
initiative. Weber et al. (2009) undertook a policy evaluation study on the livelihood impacts of a forest microenterprise
programme as part of an integrated conservation and development project in the Brazilian Amazon. Individuals who
participated in the scheme could earn a flat fee as local trail guides in ecotourism operations or a daily wage if they worked in
the community enterprise that made and sold NTFPs. They found that participation in the programme increased cash
income by approximately 30 percent and hence the programme has clear impacts on welfare (at least in the short term).
But the authors concluded that households with higher assets and with higher levels of social capital were more likely to
participate in the programme.
Groom et al. (2010) evaluated the livelihood impacts on Chinese farmers participating in a PES-type reforestation programme.
Their study focused on the programme’s impact on both income and off-farm labour supply and found that households with
higher assets and higher levels of social capital were more likely to participate in a conservation initiative. The results imply that
in order to improve the cost effectiveness of such programmes, subsidies should target constrained households. Moreover, they
concluded that the programme should focus not only on households with large land endowments, as is currently the case, but
should also consider the education level, household structure, and institutional environment of recipient households.

2. Elites often capture the benefits of an initiative. A study by Jagger (2008) focused on the impact of governance reforms
(in the context of community forest management) on the income of forest-edge communities in Uganda. For households living
adjacent to one of the community forest study sites, the study found significant gains in average annual household income
from forest activities, though these were confined to households in the highest income quartile and were primarily attributed to
the sale of illegally harvested timber. Here the elites captured the benefits from the timber. This signals a policy failure, as the
main objectives of the programme were to promote non-timber related activities and increase incomes in the poorer segments
of the population.
Bandyopadhyay & Tembo (2009) examined the impacts of introducing a game management policy in Zambia. They found that
poverty does not affect the probability of a household participating in this programme. Yet they also found that the positive
welfare impacts on households living in a game area and participating in ecotourism activities only apply to the non-poor
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households. Hence, though the poor have good access to the programme, they did not derive many welfare gains from it. The
study also explored whether the game parks may have provided other benefits to the poor in the form of improved infrastructure,
but the presence of a game management park showed no such positive effect. The programme thus appears to have led to
elite capture of benefits.
Jumbe & Angelsen (2006) collected data from 404 randomly selected households to explore the impacts on total income from
participation in a community forest management programme in Malawi that focused on the production of NTFPs. Analysis
showed that wealthier participants captured most benefits from the programmes due to discrimination and differences in
capital endowments.

3. Widening income disparities. Vyamana (2009) used quasi-experimental data to explore poverty impacts of a
participatory forest management programme in Tanzania. Vyamana found that the programme had provided new (albeit small)
sources of community-level income that improved community physical capital. The incomes of households from villages
included in the programme increased only slightly for most income groups. Technical and administrative obstacles prevented
the poorest from benefiting from programme income generating activities. Thus, the programme sometimes led to a widening
of local income disparities.
A study by Maharjan et al. (2009) undertaken in Nepal found the poorer people not benefiting from the programme and an
increase in income disparities.

4. Discrimination against women. Jumbe & Angelsen (2006) found a positive overall impact on income (increases of
13 percent to 65 percent) for women participants in a community forest management programme in Malawi. Yet further
disaggregation of the results suggests the programme would contribute even more to the livelihoods of female-headed
households if the women were afforded the same opportunities as the men.
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Knowledge Gaps
The knowledge review found the major constraint in assessing the link between biodiversity conservation and poverty
reduction is the lack of hard evidence. Despite a wealth of case studies, the vast majority of the existing body of work does not
use the analytical and empirical methods required to make reliable inferences about the actual impact of a conservation
intervention on measureable poverty indicators (Wilshusen et al. 2002, Barret & Arcese 2005, Weber 2009). Overviews and
meta-analyses that have been carried out (e.g., Naughton-Treves et al. 2005, Schreckenberg & Luttrell 2009) are largely
inconclusive or unsubstantiated by hard evidence of statistically rigorous analysis. In general, the poverty-conservation
literature suffers from conjectural and anecdotal assertions.
Fully understanding the link between biodiversity conservation and poverty reduction in any given context requires the ability
to make causal inferences about a counterfactual. What would have been the changes, for instance, in household income in
the absence of the conservation initiative? To appropriately answer these types of impact-assessment questions, there is
a need for greater use of counterfactual cases. Before and after assessments of a conservation initiative are not sufficient.
Case studies that reach conclusions about poverty-conservation mechanisms without reference to a counterfactual have to be
treated cautiously because income (or any other welfare related measures) may have been affected by other confounding
effects. Such effects include historical trends as well as environmental and social characteristics. For example, Pandey (2007)
presents case-study evidence from India that suggests communities engaged in agroforestry increased their income from rice
by two to three times compared with non-agroforestry communities. Yet this type of analysis does not account for other
confounding effects such as differences in levels of social capital that may have been the cause of this income effect. Without
applying appropriate evaluation methods, we simply cannot know what causes what.
Overall, far fewer studies than anticipated could provide some reliable assessment of poverty impacts. Even here, the
livelihood outcome indicators that these studies focus on are mainly forms of income, assets and labour-allocation decisions.
Work that focuses on other forms of well-being such as social capital development is lacking.
There are at least four main reasons for this lack of hard evidence (see Ferraro & Pattanayak 2006 for a detailed discussion):
• There is a lack of political will among government and policy organisations involved in policy design and intervention.
• A multiplicity of objectives across donor and implementing agencies makes undertaking a structured and focused
policy evaluation difficult.
• There is a lack of knowledge of policy evaluation methods among many conservation practitioners and policy makers.
• There is a misconception that policy evaluation is expensive, is not “value for money”, and diverts scarce conservation
funds to nonessential “academic” activities.
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There are also initiatives that might benefit both the rural poor and biodiversity but lack hard evidence of conservation
benefits, including trophy hunting, bushmeat harvesting, medicinal plant collection, woodcarving, and bio-prospecting.
All of these mechanisms could benefit from evidence-based studies that measure poverty and conservation impacts in a
rigorous way.
In addition to the general lack of hard-evidence studies with counterfactuals, there are some knowledge gaps specific to
individual mechanisms summarized in the table below.

Knowledge Gaps within Individual Mechanism
Mechanism

Knowledge Gap

NTFPs

Ros-Toten and Wiersum (2003) call for:
• Identifying forest laws and regulations that hinder or facilitate the commercialization of
NTFPs.
• Developing optimized [NTFP] production systems in human modified and man-made
vegetation types.
• Developing processing techniques which add value to NTFPs.

Community Timber Enterprises

Sunderlin et al. 2005 calls for:
• “Detailed GIS and field analysis…to better understand how many of the world’s rural
poor do in fact live in or nearby forests, and to what extent they depend on them”.
• More studies of small-scale, wood-based processing enterprises.
• Greater study of tree planting partnerships between communities and private
enterprises.

PES

More study is needed “because of the rapid recent growth of such initiatives, divided
viewpoints on their utility, and a clear need for guidance on how to better include the poor in
such programs” (Sunderlin et al. 2005). With payments for watershed services in particular,
“better evidence is needed of the beneficial impacts of sustainable land-management practices
on water flow and quality and on the ability of payments to influence the behaviour of
landholders” (Porras 2008).

Nature-based Tourism

More research is need on how to ensure tourism operations benefit local poor people. In other
words, what are the replicable approaches used by forest and marine tourism projects that
have helped reduce local poverty?

Fish Spillover

Evidence from more sites is needed on the magnitude of the benefit to fisheries from spillover.
There is also a need to better understand what factors, such as size, management and location,
most influence fish spillover.

Mangroves

A better understanding of the relationship between fish catches and specific mangrove
habitats would help to make a stronger case for conserving mangroves and the benefits they
provide to the poor.

Protected Area Jobs

Empirical evidence from more sites on the impact of new protected area jobs on the local
economy.

Agroforestry

Poverty-conservation initiatives would benefit from evidence showing how agroforestry can
measurably decrease pressure on natural forests.

Grasslands

There is a need to understand the details of how intensive rangeland management regimes can
be organized in the absence of clear tenure rights, and in some cases, the rule of law.

Agrobiodiversity

There is a general lack of hard evidence of how conserving local agrobiodiversity can benefit
the poor and conservation.
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Conclusions
Overall, there is empirical evidence that at least six conservation mechanisms have been a route out of poverty for some
people in some places: community timber enterprises, nature-based tourism, fish spillover, protected area jobs, agroforestry
and agrobiodiversity conservation.
There is also evidence that four conservation mechanisms may not have been a route out of poverty but at least contributed to
reducing poverty or provided a safety net in times of need: non-timber forest products (NTFPs), payments for environmental
services, mangroves restoration, and grasslands management.
Reviewing more than 400 poverty-conservation documents had the benefit of giving a sense of where poverty-conservation
thinking is overall. In general, optimism has waned. Optimism waned because, from ICDPs (integrated conservation
development projects) to NTFPs, we know a lot about what does not work. Yet we know too little about what does work. As
K. MacKinnon (2008)—an author with a lifetime of experience in the field—states, we need to “identify the key interventions
which promote biodiversity conservation and effective poverty alleviation, and highlight conditions for success”.
Finally, for conservation to survive in a world headed to 9 billion people by 2050, a shift in focus is needed. Over the past two
decades, natural scientists have focused on identifying the global areas of maximal biodiversity. Conservationists now know
where they need to work, but much less about how they should work. It is the local people that make or break most
conservation initiatives—especially in the long run. Conservation needs to ensure local people—many of whom are poor—benefit
tangibly from biodiversity. For conservation to be relevant in the 21st century, this has to be a primary focus.

“Overuse of biodiversity
will only be reduced
when tangible livelihood gains
are derived from
its sustainable use”.
– DFID
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