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Rewarding benefits through payments 

and markets
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Key Messages of Chapter 5

As highlighted throughout this report, the value of biodiversity and ecosystem services is not (fully) recognised
by markets: degradation and loss result from decision making that ignores or understates the local and global
benefits provided by ecosystems. We urgently need new policy frameworks that reward the provision
of ecosystem services and promote the greening of supply chains.

This chapter focuses on innovative tools to reward ecosystem benefits efficiently and equitably through direct
payments and tax incentives or by stimulating markets for products and services that have reduced environ-
mental impact. These tools can be combined with instruments and approaches discussed in other chapters
of this report. Effective policy mixes in each country will depend on national context and priorities.

National and international payments for ecosystem services (PES) 

PES schemes that compensate those who maintain or enhance the flow of ecosystem services have already
demonstrated their potential. In a global context of stagnant funding for biodiversity conservation, PES offer
considerable potential to raise new funds for biodiversity or to use existing funding more efficiently. Both the
public and private sectors can play a role in establishing PES in different contexts. PES have proven to be a
highly flexible tool, providing both direct and indirect rewards for various ecosystem services and biodiversity
conservation at a range of different scales. 

At an international scale, one of the most significant PES opportunities on the table is REDD (Reducing
Emissions from Deforestation and Forest Degradation in developing countries), which is being negotiated
as part of the post-2012 climate change regime under the United Nations Framework Convention on Climate
Change. Recent proposals for ‘REDD-Plus’ would offer incentives for forest conservation, sustainable forest
management and enhancement of existing forest carbon stocks. Deforestation is estimated to account for
up to 17% of global greenhouse gas (GHG) emissions: an agreement on such a mechanism could make a
significant contribution to addressing global climate change and also provide substantial biodiversity benefits
if designed and implemented with due consideration to the wide range of values of nature. 

Recommendation: Promote PES demonstration activities and capacity building to develop the
knowledge base, reduce transaction costs and scale up successful initiatives. Further efforts are 
needed to confirm where, in what form, and under what conditions PES work best for biodiversity, and to 
improve their targeting, monitoring and governance. PES should be designed to ensure additionality 
(i.e. going beyond ‘business as usual’) and to minimise leakage (i.e. displacement of damaging activities 
elsewhere). Spatial analysis – including data on economic costs and benefits – can help to map areas that
are most important for providing ecosystem services, as well as the distribution of providers and beneficiaries,
in order to identify synergies and priorities for both policy makers and private investors. Due engagement 
of local populations in the design and implementation of PES can be a critical factor in the success of 
the instrument.

Recommendation: Support an international agreement on a REDD-Plus mechanism as part of the
global climate regime, while ensuring that other ecosystem services besides climate mitigation are
taken into account. Depending on how REDD-Plus is designed and implemented, it could not only provide
incentives for reducing emissions from deforestation and degradation but also secure biodiversity and other
benefits at international, national and local levels. Appropriate safeguards should be formulated to reduce
potential adverse impacts on biodiversity and to respect the rights and needs of indigenous and local com-
munities, without making the rules so onerous that investors are unduly discouraged. 
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Recommendation: Contribute to emerging international initiatives to support direct investment in
biodiversity public goods and natural capital across a wider array of ecosystems, such as the proposed
Green Development Mechanism.

Access and benefit sharing for genetic resources (ABS)

ABS-related activities straddle payment schemes and market-based rewards. Historically, host countries have
benefited little from the development and commercialisation of products based on genetic resources sourced
from their territory. A fairer and more efficient regime is needed that can establish clear rights for local people,
encourage the conservation of genetic resources in situ and facilitate discoveries and their application across
a range of sectors.

Recommendation: Successfully conclude negotiations under the CBD on the international regime
for more efficient and equitable sharing of the benefits arising out of the utilisation of genetic 
resources. A premium is needed for traditional local knowledge that leads to successful commercialisation
based on genetic resources, together with better screening, contractual and dispute resolution procedures
to minimise transaction costs. Investing in local capacity for documenting and assessing the state and value
of biodiversity will be critical to successful initiatives.

Tax-based mechanisms and public compensation mechanism

Private and public efforts at a local level to conserve nature lead to national benefits that merit due incentive
and payment schemes. The use of tax breaks and other compensation mechanisms offer an important
‘thanks’ and incentives for efforts. Similarly, transfers of tax revenues across regions can help give additional
support to regions in recognition of biodiversity-rich areas or pro-biodiversity activities that create national
public goods.

Recommendation: Make more systematic use of opportunities to provide tax exemptions for 
activities that integrate ecological concerns and promote conservation. Tax breaks can provide power-
ful incentives for private actors to donate land or to engage in long-term stewardship agreements. Intergo-
vernmental fiscal transfers can likewise provide positive incentives to public agencies at various levels:
ecological (e.g. protected area) criteria can be used when allocating tax revenues to lower government levels
and hence address financing gaps and needs on the ground.

Recommendation: Damage caused by protected wildlife to local people needs to be recognised as
a significant and legitimate concern. Public compensation programmes that account for such damage
are necessary but should also aim to promote a more positive perspective that rewards the presence and
protection of wildlife.

Green markets and fiscal incentives

The recent expansion of markets for biodiversity-friendly products and services – including forestry, fisheries
and agriculture, tourism and other sectors – reflects a combination of market push (supply-side) initiatives by
producers and market pull (demand-side) changes in the preferences of consumers, business and govern-
ments, expressed via their purchasing decisions. Markets that take ecosystems into account can stimulate
the adoption of new production and processing methods that are cleaner, greener and more equitable, while
helping to ensure the continued provision of scarce ecosystem services. Governments play an important role
by providing an enabling framework that can incentivise these markets, including innovative tax and fiscal
policies. 
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Recommendation: Help producers prepare for new market opportunities as consumers and public
procurement policies stimulate demand for biodiversity-friendly products and services. Policy makers
can support the development of robust process and performance standards and verification systems that
explicitly include biodiversity conservation, including both mandatory and voluntary schemes. Public business
advisory and support programmes should be geared to help companies meet the needs of new markets for
green products and services.

Recommendation: Cooperative measures should be put in place to support developing countries’
production and export sectors, to enable them to participate effectively in the development and 
implementation of new market standards. Targeted support of this kind can be an important part of 
international development aid, offering synergies between biodiversity, development and poverty reduction,
particularly if local rights, traditions and livelihoods are taken into account. 
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Biodiversity provides a range of ecosystem services1

that benefit people locally, nationally and internationally.
The provision of these services stems directly from 
natural processes, although management interventions
are often required to maintain, develop or protect them.
Many are not priced or are underpriced in the markets
which means that existing economic signals may not
reflect the true value of natural capital. 

Chapter 5 focuses on payment and market-based
tools to reward private and public actors who maintain
the flow of services that benefit society. 5.1 explains
how schemes delivering payments for ecosystem ser-
vices (PES) actually work, drawing on lessons learnt
from existing programmes and setting out indicators
for improved design and implementation. 5.2 focuses
on international PES, in particular the proposed REDD
(Reducing Emissions from Deforestation and Forest
Degradation) mechanism being developed under the
UN Framework Convention on Climate Change, and

also considers emerging initiatives to reward a wider
range of biodiversity-related services across all ecosys-
tems. 

5.3 assesses the strengths and weaknesses of current
reward structures for Access and Benefit Sharing for
genetic resources (ABS) that are being addressed
through negotiations for an international ABS regime
within the Convention on Biological Diversity. 5.4
discusses how land, property and income tax regimes
could be used more systematically to encourage 
private and public actors to commit to long-term 
conservation and how compensation payments can be
shifted towards a more positive focus. 

Lastly, the scope to stimulate and better target market
supply and demand for goods and services produced
with lower environmental impact are discussed in 5.5
(eco-labelling and certification schemes) and 5.6
(Green Public Procurement (GPP) policies).

“We never know the worth of water 'til the well is dry”.
English proverb

Rewarding benefits through 
payments and markets5
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“Men do not value a good deed 
unless it brings a reward”

Ovid, B.C. 43 – 18 A.D., Roman Poet

This section describes how governments or private 
entities can provide payments to resource owners
and users to protect natural ecosystems or to adapt
production practices that ensure the continued 
provision of ecosystem services (5.1.1). It explains 
the basic principles and architecture of PES schemes
(5.1.2) and provides concrete examples with lessons
learnt to date (5.1.3). Remaining constraints and 
new opportunities are assessed (5.1.4) before setting
out practical steps for improving PES design and 
implementation (5.1.5).

5.1.1 WHAT DO WE MEAN BY PES? 

PES is a generic name for a variety of arrange-
ments through which the beneficiaries of 
ecosystem services pay the providers of those
services (Gutman 2006). The term covers payments
for sustainable management of water resources
and/or agricultural land, biodiversity conservation
and storage and/or sequestration of carbon in 
biomass. This section outlines their role and scope:
case examples are explored in more detail in Section
5.1.3.

PES typically involve payments to ensure the provision
of a specific service. They are used for managing forest

PAYMENTS FOR ECOSYSTEM SERVICES 
(PES)5.1 

and agricultural land to ensure water quality for nearby
cities, such as New York (Catskills-Delaware waters-
hed) and Saltillo city, Mexico (Zapalinamé mountains),
to cleanse coastal waters in Sweden (Zanderson et al.
2009) and to protect groundwaters in many European
countries and parts of Japan (see Box 5.3 and, for
other examples, Porras et al. 2008). Carbon seques-
tration via farm management is rewarded in New Zea-
land and via forest management in Costa Rica and
Uganda. Farming practices that maintain other ecosys-
tem services are rewarded through agri-environment
payments in the EU and the US (Wunder et al. 2009;
Baylis et al. 2004; Zanderson et al. 2009; see also
Chapter 6). PES are also used to tackle external threats
that could undermine service provision e.g. for removal
of invasive alien species through South Africa’s Wor-
king for Water Programme (see Box 5.6).

Other PES schemes focus on the provision of multiple
services from a given area. Costa Rica’s well-known 
programme (Pagos por Servicios Ambientales) supports
a bundle of four services (see Box 5.2; Pagiola 2008;
Wunder and Wertz-Kanounnikoff 2009). PES schemes
to combine improved groundwater quality with increased
biodiversity are found in e.g. Germany (see Box 5.5) and
Bolivia (Los Negros watershed, see Asquith et al. 2008).
PES schemes primarily for biodiversity conservation in-
clude the Bushtender programme (Victoria, Australia2)
and the US Conservation Reserve Programme3. 

PES are highly flexible and can be established by
different actors. Some schemes are managed by 

PES can be defined as voluntary transactions where a well-defined ecosystem service (ES) (or land-use 
likely to secure that service) is ‘bought’ by at least one ES buyer from at least one ES provider, if and only
if the ES provider secures ES provision (conditionality).

Source: adapted from Wunder 2005

Box 5.1: Definition of PES
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as hydroelectric power companies, irrigation authorities,
water companies or aquaculture operations – may also
be willing to pay to secure services that underpin their
businesses. Private beneficiaries who make PES con-
tracts with providers can thus internalise (some) environ-
mental externalities on a purely voluntary basis.

PES are intended to change the economics of eco-
system management and can support biodiver-
sity-friendly practices that benefit society as a
whole (see Figure 5.2). In a situation where trade-offs
exist between private and societal benefits from land
uses, PES can tip the balance and render conservation-
focused land uses more privately profitable with benefits
for both the private land user and for society. In the 
absence of PES, the landowner would not choose the
social optimum – unless other instruments such as re-
gulation or incentives are in place (e.g. tax concessions,
see Section 5.4) or social and cultural norms, customs
or considerations lead to a social optimum without the
need for payment. Care is needed to ensure that the in-
strument is socially compatible.

Care is also needed in their design as not all PES 
protect or conserve biodiversity. A focus on maximising
the provision of just one service may have negative im-
pacts on the provision of other ecosystem services if
trade-offs are involved e.g. PES that promote exotic
species plantations for rapid carbon sequestration at
the expense of more diverse natural grasslands, which 
foster higher biodiversity. 

national governments, as in Costa Rica, Ecuador, Me-
xico, China, EU Member States and the US. Others are
established by water companies or water-user asso-
ciations, as in the Catskills where PES is used to meet
federal water quality standards for New York City and
in Bolivia, Ecuador and Mexico. PES can also be purely
private arrangements, whereby companies that rely on
specific ecosystem services pay the relevant providers
(e.g. payments to farmers by Perrier-Vittel in France:
see Box 5.4). NGOs can also play an important role in
PES e.g. by collaborating with the municipal water
company in Quito (Wunder et al. 2009). 

PES can be applied at different scales, ranging from
the very local (e.g. 496 hectares in an upper watershed
in northern Ecuador) to much larger scales (e.g. 4.9
million hectares of sloping farmland reforested in China
(Bennett 2008; see also Chapter 9).

5.1.2 PRINCIPLES AND ARCHITECTURE 
OF PES

RATIONALE FOR INVESTING IN PES 

The overarching principle of PES is to ensure that people
who benefit from a particular ecosystem service com-
pensate those who provide the service, giving the latter
group an incentive to continue doing so (see Figure 5.1).
As noted, policy makers are not the only ones concer-
ned. Other beneficiaries of ecosystem services – such

Figure 5.1: Funding the provision of ecosystem services 

Source: Patrick ten Brink, own representation



REGULATORY BASELINES AND 
ADDITIONALITY 

Most PES schemes are founded on the idea that a re-
source owner will select uses and management practi-
ces that maximise private net benefits under existing
regulations and market incentives. Privately optimal
choices of land use will also evolve in line with changes
to legal requirements or social norms (e.g. to reduce
pollution or meet certain standards), especially where
these requirements are properly enforced. The situation
may be different in developing countries where syste-
matic enforcement of environmental regulation remains
a widespread challenge. There will therefore be different
‘baselines’ of behaviour or land use with different con-
sequences (e.g. baselines of deforestation are a critical
element of REDD discussions, see Section 5.2). 

Management practices are generally adapted in re-
sponse to new regulations or even because of changes
in social norms. The practices assumed to be standard
under existing regulation and social norms are the point
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of departure for PES i.e. such payments are intended
to reward services that go beyond what is legally com-
pulsory. However, the extent to which regulations are
enforced can differ widely between countries, someti-
mes leading to a situation in which widespread ma-
nagement practices fall well below minimal regulatory
levels. In this type of case, a PES system might have
an additional effect as it involves a reward instead of an
obligation, but at the same time it will undermine enfor-
cement of environmental regulations.

PES should ideally be used to reward good resource
management practices that go beyond legal re-
quirements or customary norms (i.e. beyond the ‘re-
ference level’ in Figure 5.3 below: this is equivalent to
the above-mentioned baseline where all legal require-
ments are met). At this stage there may still be scope
to gain further environmental benefits at a reasonable
cost by paying the resource owner to undertake speci-
fied actions. Governments may find that it is less ex-
pensive or more consistent with other policy objectives
(e.g. poverty reduction) to offer incentives rather than

Figure 5.2: Increasing rewards for ecosystem services provision through PES

Source: Bassi and ten Brink, own representation adapted from Bassi et al. 2008
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imposing management obligations. Other beneficiaries
of ecosystem services may find that the reference level
of service provision does not meet their needs and the-
refore make voluntary payments to resource owners.

In some cases, governments may chose to use PES
pragmatically as an incentive to get practice up to
the legal standard – here it operates simply as a sub-
sidy (see also Chapter 6) and runs counter to the
‘polluter pays principle’ (PPP). This cannot really be
seen as a long-term solution, given concerns related
to cost, budgets, governance, equity and efficiency.
In other cases, governments may find it more appro-
priate to raise standards, strengthen enforcement
and implement the PPP more fully (see Chapter 7).

It should be noted that even with legal standards
complemented by positive incentives, there will often
be some residual adverse environmental impacts
compared with undisturbed ecosystems. These im-
pacts are ultimately borne by society unless or until
cost-effective means or technological solutions are

found to avoid them. For example, pesticide or 
fertiliser use may comply with standards and even
respond to incentive instruments designed either to
discourage their use (e.g. taxes and charges, see
Chapter 7) or to reward reductions in use (PES). 
Despite this, impacts may remain to the extent that
relevant legislation and targets do not demand zero
impact i.e. where use of fertilisers or pesticides is
within the assimilative or regenerative capacity of the
ecosystem (see Figure 5.3).

For these reasons, the effectiveness and feasibility
of PES is closely tied to the regulatory baseline
and its enforcement (see Chapter 7). A key 
challenge is to determine the appropriate reference
level i.e. to distinguish between what resource
owners/managers can reasonably be expected to do
at their own cost and what more they might agree
to undertake on the basis of PES.

The answer will depend on how environmental rights
and duties are allocated between beneficiaries and

Figure 5.3: PES and the Polluter Pays Principle (PPP)

Source: Patrick ten Brink, own representation building on Scheele 2008



providers, whether formally or through de facto
established practices. This varies between different
legal systems and social contexts. Where downst-
ream populations assert a right to clean water, it may
be considered that upstream landowners should
bear the costs of reducing pollution in accordance
with the polluter pays principle. Conversely, if those
landowners enjoy unencumbered rights to manage
their land as they see fit, the burden of persuading
them to modify their practices may fall on service be-
neficiaries (Johnstone and Bishop 2007)4.

PES are sometimes criticised as a ‘second best’ solu-
tion by those who believe that beneficiaries have a right
to enjoy ecosystem services that would have been 
available in the absence of damaging activities (i.e. free
public goods delivered by nature); based on this argu-
ment, PES is less ethically satisfactory than strengthe-
ning the law to make polluters pay. Others suggest that
PES is often just a disguised subsidy to encourage
compliance with existing laws and can unfairly burden
the public purse (where governments finance PES). In
response to such concerns, the justification for PES is
that it can be more cost-effective than strict enforce-
ment, more progressive (where providers are relatively
poor land users), and/or that it secures additional bene-

fits beyond the minimum legal requirements. PES can
also be seen as a temporary measure to motivate the
adoption of new management practices and technolo-
gies which may eventually become economically justifi-
able in their own right (Johnstone, N. and Bishop, J.
2007).

Defining reference levels in terms of business-as-usual
scenarios (BAU) carries a risk that resource owners
exaggerate the level of environmental threat in order to
win more payments for conservation5. This risk is parti-
cularly relevant in the case of REDD (e.g. overstating
the rate of deforestation that would occur in a BAU sce-
nario without payments: see Section 5.2 below).

THE STRUCTURE OF PES

As noted in Section 5.1.1, PES are highly flexible and
there is no one model or blueprint. There are many
ways to structure schemes, depending on the
specific service, scale of application and context
for implementation. Some are based on legal 
obligations (e.g. PES linked to carbon markets under
legally-binding emission targets) whereas private 
PES schemes are voluntary with little government 
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Figure 5.4: PES stakeholders and their interactions

Source: adapted from Pagiola 2003



involvement. Sources and mechanisms for payments
vary as do the providers (e.g. communities, farmers,
forest owners, agribusinesses, timber companies) and
the beneficiaries. Figure 5.4 provides a generic outline
of the basic structure for most PES.

5.1.3 APPLICATIONS, BENEFITS AND 
LESSONS LEARNT 

APPLICATION OF PES TO DIFFERENT
CONTEXTS

PES can be implemented at different geographic 
scales, depending on the nature of the beneficiaries, the
providers and the spatial relationship between them.

If a site provides a service that is mainly useful locally
(e.g. pollination of crops), then a local PES makes sense.

If it provides national benefits (e.g. pest control), then it
is arguably for national government to initiate the appro-
priate PES or to use legal measures to secure a public
good or service. Provision of global benefits (e.g. as in
the case of biodiversity and carbon services) may require
an internationally coordinated approach (see Section 5.2
below on REDD). 

The first national PES schemes in developing countries
were pioneered in Costa Rica (see Box 5.2) and Mexico
(Programme for Hydrologic-Environmental Services
(PSA-H) focused on threatened forests to maintain
water flow and quality). The Costa Rican programme is
amongst the best-known and studied PES examples
and has proved very popular with landowners (requests
to participate have outstripped funding). The scheme
presents impressive results, at least at first sight. The
instrument, its design, sources of funding and engage-
ment are periodically reviewed and adjusted.
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Box 5.2: An evolving nationwide scheme: the Pagos por Servicios Ambientales, Costa Rica 

Background: Set up in 1997, the national PSA programme remunerates landholders for providing carbon se-
questration services, and hydrological services via watershed protection and for preserving biodiversity and
landscape beauty. From 1997-2004, Costa Rica invested some US$ 200 million, protecting over 460,000
hectares of forests and forestry plantations and providing additional income to over 8,000 forest owners. By
2005, the programme covered 10% of national forest areas.

Level of payments: US$ 64 per hectare/year were paid for forest conservation in 2006 and US$ 816 per
hectare over ten years for forest plantations.

Source of funds: The programme is based on partnerships at national and international level, contributing to
long-term financial sustainability. The primary source of revenues is a national fossil fuel tax (US$ 10 million/year)
with additional grants from the World Bank, Global Environment Facility and the German aid agency (Kreditan-
stalt für Wiederaufbau (KFW)). Funds are also provided through individual voluntary agreements with water
users (US$ 0.5 million/year) which will increase with the gradual introduction of a new water tariff and potential
new opportunities from carbon finance.

Lessons learnt: The PSA programme has helped slow deforestation, added monetary value to forests and
biodiversity, increased understanding of the economic and social contribution of natural ecosystems and is ge-
nerally considered a success. However, recent assessments suggest that many areas covered through the
programme would have been conserved even without payments, for three main reasons: deforestation pres-
sures were already much reduced by the time PSA was introduced; the use of uniform payments (fixed prices);
and limited spatial targeting of payments in the early stages of implementation. The programme is being ad-
justed in response to these lessons.

Source: Portela and Rodriguez 2008; Pagiola 2008 in Wunder and Wertz-Kanounnikoff 2009; 
and personal communication, Carlos Manuel Rodríguez, former Minister of Environment of Costa Rica



PES schemes can also be piloted at local level and
subsequently rolled out on a wider scale. In Japan, the
combination of serious forest degradation and the fin-
dings of a national valuation of forest ecosystem ser-
vices shifted the policy landscape. The resulting
estimates of monetary values helped generate sufficient
political support for changing local tax systems in over
half of the country’s prefectures (see Box 5.3 and also
Chapter 4 on the importance of valuation). 

The issue of regulatory baselines and additional
ecosystem benefits comes up in two cases related
to improving groundwater quality, involving both pri-

vate and public beneficiaries. In the Vittel bottled
water case (Box 5.4) and agricultural payments in
Germany (see Box 5.5) existing regulations were not
stringent enough to prevent pollution of groundwaters
with nitrates and pesticides or to make the polluters
pay for avoidance. In response to product quality and
cost concerns (Vittel) and broader health and biodiver-
sity concerns (both cases), a pragmatic approach was
adopted. These agreements can be characterised as
PES, as regards provision of public goods through in-
creased biodiversity, or as a subsidy for environmental
services with regard to the contribution to reduced
pollution (see Chapter 6).
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Box 5.3: Using valuation to justify payment of local tax revenues for forests in Japan 

Background: About two-thirds of land in Japan is forest cover. However, local forest industries have for de-
cades been negatively affected by having to compete with cheaper timber imports. Many forest lands were
simply abandoned without proper management after plantation, resulting in serious degradation of forest
land and related ecosystem services. In 2001, the Science Council of Japan estimated that the value of eco-
system services under threat amounted to 70 trillion JPY (Yen) per year or US$ 620 billion/year (see table): 

Evaluation of Multiple Functions of Forests
Ecosystem service Value per year of forests for 2001 (JPY) Billion US$/yr
Absorb carbon dioxide 1.24 trillion/year 10.8
Substitute for fossil fuel 0.23 trillion/year 2.0
Prevent surface erosion 28.26 trillion/year 245.7
Prevent loss of top soil 8.44 trillion/year 73.4
Ameliorate flooding 6.47 trillion/year 56.2
Conserving headwater resources 8.74 trillion/year 84.7
Purify water 14.64 trillion/year 127.3
Health and recreation 2.26 trillion/year 19.6

Note: for the first seven services the replacement cost method was used; for health and recreation, 
household expenditures (travel costs) were used.

Source of funds: The scheme was introduced in Kochi Prefecture in 2003. By June 2009, 30 out of 47
prefectures had adopted comparable ‘forest environmental taxes’ or ‘water and green forest management
taxes’. Each prefecture levies 500-1,000 Yen (approximately US$ 5-10) per inhabitant and 10 000-80 000
Yen (approximately US$ 100-800) per business every year to fund restoration and enhancement of forest
ecosystem services (excluding timber production). 

Use of the funds: Tax revenues are usually paid into a special fund spent on forest management activities
to maintain water resources, prevent natural disasters or enrich biodiversity by altering mono-species forest
to mixed species forest etc. To ensure long-term environmental benefits, the Prefecture and forest owners
usually conclude an agreement not to harvest the forest in the short term but to maintain it for a certain
period of time (e.g. at least 10 years) before getting financial assistance through the scheme.

Source: Science Council of Japan 2001; MAFF Japan 2008
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Box 5.4: Private sector contracts for PES: the example of Vittel mineral water, France

Background: Since 1993, Vittel has conducted a PES programme in its 5,100 hectare catchment in the
Vosges Mountains to maintain high water quality. 26 farmers (‘sellers of ecosystem services’) in the watershed
are paid to adopt best low-impact practices in dairy farming (no agrochemicals; composting animal waste; 
reduced stocking rates). 

Use of funds: The programme combines cash payments (conditional upon the adoption of new farming
practices) with technical assistance, reimbursement of incremental labour costs and arrangements to take
over lands and provide usufruct rights to farmers. Average payments are EUR 200 hectare/year over a five
year transition period and up to 150,000 EUR per farm to cover costs of new equipment. Contracts are
long-term (18-30 years), with payments adjusted according to opportunity costs on a farm-by-farm basis.
Land use and water quality are monitored over time which has provided evidence of improvement in relevant
ecosystem services compared to an otherwise declining baseline. This high service value clearly makes 
the investments profitable.

Structure and lessons learnt: The Vittel scheme built on a four-year research programme by the French
National Institute for Agricultural Research (INRA) and took 10 years to become operational. It is implemented
through Agrivair, a buyer-created intermediary agency that helps to mediate between parties. Total costs in
1993-2000 (excluding intermediary transaction costs) were almost 17 million EUR or US$ 25 million. The 
tenacity of Vittel in securing an agreement reflects the fact that it was simply significantly cheaper to pay for
a solution with farmers than to move the sourcing of water elsewhere (in France, natural mineral waters are
not allowed pre-treatment).

Sources: Perrot-Maître 2006; Wunder and Wertz-Kanounnikoff 2009

A well-documented case of PES as value for money
comes from the Catskills Mountains, US. A compre-
hensive PES programme for this 200 km2 watershed
costs around US$ 1-1.5 billion over ten years, signifi-
cantly less than the estimated cost of a water filtration
plant (one-off costs of US$ 4-6 billion and operational
and maintenance costs of US$ 300-500 million). Nearly
all (93%) of the farmers in the region participate and
water bills have been raised by 9% instead of doubling
in the case of new filtration capacity (Wunder and
Wertz-Kanounnikoff 2009; see Chapter 9 for further
details on the case).

Using water rates to fund PES can be done in different
ways. One study analysed 17 local PES schemes
where fees are charged to domestic water users. Seven
made the additional costs visible in water bills; percen-
tage premiums are added to final water bills in Pimam-
piro, Ecuador (20%) and in Cuenca, Quito (5%); a flat
rate per cubic metre is used in Heredia, Costa Rica; and
in Zapalinamé, Mexico, contributions are voluntary and

users can choose the level, helping to address social
concerns (Porras et al. 2008). To give an example of
scale, charges paid by federal water users in Mexico’s
national PSA-H scheme generated US$ 18 million in
2003, rising to US$ 30 million in 2004. These monies
are disbursed to individual and collective owners of 
natural forests that serve watershed functions. Pay-
ments for preservation of cloud forest (US$ 40 per
hectare/year) exceed those for other tree-covered land
(US$ 30 per hectare/year) (Muñoz-Piña et al. 2007).

PES WITH MULTIPLE CO-BENEFITS 

PES schemes can be designed to create or support
employment related to the provision of ecosys-
tem services. The type and number of jobs will 
obviously depend on the scale of the scheme and the
nature of the activity involved. A large-scale example is
the Working for Water (WfW) public works programme
in South Africa which protects water resources by 
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Box 5.5: Public water quality contracts for PES: the example of farmers in Germany

Background: Nitrates in drinking water can be hazardous to health, particularly for children, but their removal
– along with other agricultural pollutants – is very costly. It is economically more efficient to prevent these sub-
stances from entering drinking water supplies in the first place.

In Germany, the Bundesländer (federal states) achieve this through a combination of mandatory ‘groundwater
extraction charges’ and voluntary measures. Water utility companies have to pay a charge to the relevant ‘Bun-
desland’ for every cubic metre of groundwater extracted, part of which is used to pay farmers to reduce use
of nitrogen-based fertilisers and pesticides. 

Use of funds: Increasingly, the Länder use the money to fund voluntary cooperation projects between local
water utilities and farmers, which makes it easier to protect groundwater with little additional effort or loss of
agricultural output. An estimated 435 projects took place in 2002, involving 33,000 farmers over 850,000 hecta-
res i.e. 5% of agricultural land in Germany. In Lower Saxony, such projects covered 50% of the areas from
which water was extracted. 

Lessons learnt: Cooperation between water utilities and farmers not only secures supplies of high quality
groundwater at low cost but also helps to protect biodiversity e.g. by preserving grasslands rich in species and
creating new grassland areas (about 50% of Germany's biodiversity, including several endangered species, is
found on extensively farmed land). Additional payments to achieve other nature conservation objectives can
be modelled on this example.

Public water quality contracts for PES – a schematic

Source: Niedersächsisches Umweltministerium, Niedersächsisches Landesamt für Ökologie 2002



eliminating the spread of invasive plants. WfW has
more than 300 projects in all nine South African pro-
vinces. It has employed around 20,000 people per
year, 52% of them women6, and also provided skills
training, health and HIV/AIDS education to participants.
WfW is best understood as a PES-like programme as
it does not make payments to landowners for continu-
ous service provision but instead consists of ‘land-
owner’ (the municipal government) contracting workers
to manage public land sustainably (Wunder et al. 2008;
see Box 5.6).

On the other hand, some PES schemes can reduce
rural employment if land is completely taken out of pro-
duction or dedicated to less labour-intensive manage-
ment practices to secure environmental benefits. While
such a strategy has been applied in EU and US agri-
environmental programmes with few negative equity
impacts, this could pose problems in developing coun-
try contexts e.g. for landless households that rely on
selling labour to farmers as a source of cash income
(Zilberman et al. 2006). 

The Socio Bosque Programme in Ecuador is a recent
ambitious PES scheme that aims to combine protection
for a wider set of ecosystem services with poverty con-
cerns and addressing climate change (see Box 5.7). This
is of interest because payments for carbon storage and
sequestration are expected to be a major driver of PES
in the coming years. If targeted at areas of high biodi-
versity value, ecosystem service provision and potential
for poverty alleviation, they can offer major win-win 
opportunities (see also Section 5.2 on REDD).

In some cases PES involve non-monetary benefits
rather than a monetary reward. For example, protected
area managers are increasingly exploring collaborative
management models to reduce tension across park
boundaries and better integrate protected areas into
broader regional development. In Kulekhani, Nepal,
local PES-like schemes to regulate water or reduce
erosion provide communities with development assis-
tance in the form of medical services and education,
rather than cash payments. In east and southern
Africa, communities living near protected areas are so-
metimes granted limited access to the ecosystem in
return for supporting conservation action. However, the
effectiveness of such indirect approaches may be
questioned (Ferraro and Kiss 2002).

5.1.4 OPPORTUNITIES AND 
CHALLENGES 

PES can help make the value of ecosystem ser-
vices more explicit and thus modify and potenti-
ally reverse incentives for resource users to
over-exploit or convert them. In some cases, de-
mand for such services is currently low but may be-
come more important in the future in response to
increased scarcity of the service being provided (e.g.
due to population growth or loss of other areas provi-
ding similar services). To determine whether PES could
help secure future benefits, we need to assess the
level of ecosystem service provision and how this
could change in the future and affect demand. 

Voluntariness is a key feature of PES (see Box 5.1) alt-
hough legal/regulatory underpinning is essential if their
full potential is to be realised. There is potential to
scale up existing PES (from local initiatives to national
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Box 5.6: Local environment and employment
gains via the Working for Water Programme

In 1999, the South African municipality of Her-
manus responded to a water shortage by intro-
ducing a block rate tariff system to reduce water
demand. A significant percentage of revenues
collected were paid to WfW to clear invasive
alien plants in the mountain catchment of the re-
servoir supplying Hermanus with water, in order
to restore natural fire regimes, the productive 
potential of land, biodiversity and hydrological
functioning.

The formal agreement between the municipality
and WfW continued until 2001, by which time the
project had treated 3,387 hectares of land, crea-
ted 91 person years of employment and preven-
ted losses estimated at between 1.1-1.6 million
m³ of water per year. Contracting costs were R2.7
million and the estimated total cost R4.9 million
(including project management costs and other
overheads). 

Source: Turpie et al. 2008



coverage), to implement PES in more countries, to
make PES more efficient and to address issues of per-
manence. To date, however, not many PES schemes
have been effectively expanded.

PES involving the private sector offer the potential to
raise additional finance and thus complement public
conservation funding. As public and private PES 
may operate differently, it is important to explore 
the relative benefits of voluntary and regulatory 

approaches. While private actors can play a role in
PES, the willingness to pay of existing beneficiaries is
often not sufficient to cover start-up or operating costs.
This may be due to ‘free rider’ problems or to a lack of
knowledge of the full benefits provided by ecosystems.
In such cases, governments may need to provide extra
incentives or find alternative solutions. One such solu-
tion might be to make a scheme obligatory once a cer-
tain percentage of beneficiaries agrees to it, mitigating
the free-rider problem.
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Box 5.7: Large-scale PES to alleviate poverty and reduce deforestation in Ecuador 

Ecuador has about 10 million hectares of native forest cover but its deforestation rate is one of the hig-
hest in South America (around 200,000 hectares lost each year). This leads to emission of about 55
million tons of CO2 and also entails a huge loss of ecosystem services and subsistence for local people. 

In 2008, pursuant to its National Development Plan, the government of Ecuador designed and approved
the Programa Socio Bosque (Forest Partners Programme) to combine development and conservation
objectives and directly benefit poor farmers and indigenous communities. The mechanism consists of
a direct payment per hectare of native forest per year to landowners on condition that they
conserve (part of) their forest. Participation is voluntary and compliance will be monitored on a regular
basis through interpretation of satellite images and field visits. Specific programme goals over the first
six years are to:

• protect over 4 million hectares of forest to conserve globally important biodiversity, protect soils 
and water and mitigate natural disasters;

• reduce greenhouse gas emissions from deforestation and forest degradation as an integral part 
of the national REDD strategy (PES measures will be supported by stronger enforcement of 
illegal logging and a national reforestation plan); and

• increase income and protect human capital in the poorest rural areas of the country with a total 
number of beneficiaries of about 1 million people.

Criteria to prioritise areas for implementation are being finalised and may include: high deforestation
threat; high value for ecosystem services (carbon storage, water protection and biodiversity); and high
levels of poverty.

Progress to date: The first contracts were signed in December 2008, benefiting about 15,000 people
and covering 180,000 hectares of forest. In 2009, the scale of implementation increased: by May 2009,
another 8000 beneficiaries had been registered, representing an additional 140,000 hectares. A dedi-
cated trust fund has been established to assure long-term financial sustainability and transparent use
of resources. The government intends to complement its own resources with support from international
cooperation and through national and international PES schemes and carbon markets.

Sources: Marcela Aguiñaga*, Manuel Bravo*, Tannya Lozada*, Free de Koning** and Luis Suárez**
* Ministerio del Ambiente del Ecuador
** Conservación Internacional Ecuador 

Background information available at: http://www.ambiente.gov.ec/contenido.php?cd=278



PES schemes face several constraints. They require
significant investments in information and capacity buil-
ding. Priorities include mapping the supply and demand
of ecosystem services, understanding current and 
expected future use of resources, engaging relevant
stakeholders, supporting certification schemes and 
training administrators. 

High transaction costs create a barrier to developing
PES and reduce their cost-effectiveness. Depending
on the value of the ecosystems concerned, there may
be a justification for states (or international agencies)
to subsidise start-up or transaction costs to facilitate
progress e.g. by paying for mapping ecosystem ser-
vices or for stakeholder participation processes.

PES are not appropriate everywhere. They can be
particularly difficult to implement where resource tenure
or use rights are insufficiently defined or enforced e.g.
in the high seas and some mangroves, coral reefs, flood
plains and forests without clear ownership. Where 
institutional capacity and transparency are lacking or
where resource access and ownership are in dispute,
PES ‘buyers’ have little incentive to participate because
they have few guarantees that the activities paid for will
actually be implemented – or even that a legitimate 
service provider can be identified.

PES design and implementation can also be compro-
mised where there is unequal bargaining power bet-
ween stakeholders (i.e. imbalance between service
providers and beneficiaries). This can affect who is in-
cluded in the scheme, the way the money is shared,
the rate of payment and the conditions set for service
provision and access (see Figure 5.5 below).

In some cases, a PES targeting a single service will not be
sufficient to halt its degradation or loss as the payment will
be less than the opportunity costs of a range of alternative
resource uses. However, PES schemes can be part of a
broader mix of policy instruments that addresses the full
range of ecosystem services from an area. 

More generally, the proper sequencing of measures
is important for achieving effective and coherent poli-
cies. Introducing payment schemes without the prior or
simultaneous removal or reform of policies with adverse
consequences on ecosystems and biodiversity will lead

to incoherent and wasteful policy packages. This has
been repeatedly underlined by the Organization for Eco-
nomic Development and Co-operation (OECD), in parti-
cular with regard to environmentally harmful subsidies
(see Chapter 6). 

The ability to quantify, monetise and communicate
the values of ecosystem services to key stakehol-
ders – from politicians to industry to local communities
– can help build support (see Box 5.3 above). However,
the lack of a biophysical assessment and economic va-
luation of an ecosystem service need not preclude PES
(Wunder 2007). Some of the most valuable services
may be those that are most difficult to measure. In
some cases, precise quantification of the service would
be prohibitive (e.g. for small watershed schemes). In
these cases, arguments based on the precautionary
principle may be enough to justify starting PES, alt-
hough economic valuation should be used as and when
new information becomes available to adjust payment
levels, targeting or conditions.

5.1.5 MOVING FORWARD ON PES 
DESIGN AND IMPLEMENTATION 

Experience to date has underlined the importance of
careful preparation to ensure that PES schemes
are effective and appropriate for local conditions.
Information on the social, economic and ecological
context and the legal and institutional context needs to
be taken into account. Ideally, PES should be targeted,
understandable, fair, cost-effective, accountable, enfor-
ceable, coordinated with other instruments and respon-
sive to community needs. In practice, the reality can be
very different.

Key steps for PES development include identifying ser-
vices and stakeholders, setting the baseline, negotiating
the deal and implementing the scheme (see Figure 5.5)
as well as monitoring and enforcement.

SUPPORTIVE LEGAL AND INSTITUTIONAL
CONTEXT

PES schemes require rules and institutions to function
effectively, including mechanisms to enforce contracts.

T E E B  F O R  N A T I O N A L  A N D  I N T E R N A T I O N A L  P O L I C Y  M A K E R S  -  C H A P T E R  5 :  P A G E  1 7

R E W A R D I N G  B E N E F I T S  T H R O U G H  P A Y M E N T S  A N D  M A R K E T S



This can have equity implications as new rules change
the distribution of rights and responsibilities over eco-
systems and their services. Institutions will be needed
to:

• facilitate transactions and reduce transaction 
costs. Most ecosystems provide a range of 
services, even if only one or a subset of these are 
recognised by a PES scheme. Payment can be 
made for a specific ‘bundle’ of services from large 
numbers of producers or there may be different in-
struments or different buyers for different services, 
evolving over time (see Figure 5.6). In some cases 
a service will be a free co-benefit;

• set up insurance or other mechanisms to 
manage risks;

• provide related business services e.g. for benefi-
ciaries of ecosystem services to be willing to pay for 
them, better methods of measuring and assessing 
biodiversity in working landscapes must be deve-
loped. 

A range of institutional actors are required in a PES deal,
including for its establishment and for the maintenance
of registers to keep track of payments. Figure 5.7 
presents a typical scenario.

IDENTIFICATION OF SERVICES, BUYERS
AND SELLERS 

Several conditions need to be met to enable PES, including
economic, technical, governance and practical factors: 
• on the demand side, where the supply of a valuable 
service is threatened, the beneficiary of the service 
needs to be aware of the threat, willing to pay to 
maintain the service and able to do so;

• on the supply side, the opportunity costs of 
changing resource management practices must not 
be too high. It must be possible to improve the 
supply of the ecosystem service through a change 
in resource use e.g. land set-aside, adoption of 
organic production practices, use of water saving 
irrigation techniques (see also Wunder 2008);
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Figure 5.5: The main stages of PES development 

Source: adapted from Brand 2002



• with respect to technical information, it is important 
to understand the ecosystem service, who provides 
it and how, who benefits (using spatial mapping), 
historical and expected future trends in demand 
and supply and other contextual factors. Such 
information is necessary for appropriate targeting of 
payments to those who can actually deliver the 
desired service; and

• in terms of governance, trust between beneficiaries 
and suppliers (or the potential to build trust) is 
essential, along with appropriate legal and institutio-
nal support for monitoring and contract enforce-
ment, clarity on resource tenure and mechanisms for 
redress.

NEGOTIATION OF PES DEALS

In principle, PES initiatives should be financially self-
sustaining to secure ecosystem services over the long
term. However, where continuous payments by benefi-
ciaries are not feasible, it may be possible to convert a
one-off payment (e.g. a grant) into long-term flows by
setting up trust funds or to pool payments from different
beneficiaries (see the ‘layering’ strategy in Figure 5.6).

PES have distributional consequences so it is critical to
address issues of ownership, reward and distribution ex-
plicitly to ensure that they do not aggravate existing ine-
quities. Wide participation in decisions relating to
PES design and implementation can help ensure
transparency and acceptance and avoid the 
covert privatisation of common resources. The 
distribution of costs and benefits in PES schemes should
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Figure 5.6: Strategies for marketing biodiversity joint service provision

Source: Wunder and Wertz-Kanounnikoff 2009
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be monitored consistently. Participatory resource assess-
ments and valuation can help ensure that PES schemes
take account of traditional knowledge and practices and
the interests of all stakeholders. Capacity-building and,
where needed, adequate institutional measures are im-
portant to ensure that weaker stakeholders are able to
participate in PES negotiations and share their insights
on ecosystem conservation. In Costa Rica and Mexico,
‘collective contracting’ was introduced to facilitate the
participation of poorer small farmers after it was realised
that they would otherwise be excluded.

PES schemes are not generally designed to reduce po-
verty but they can offer new opportunities for the rural
poor to earn additional income (see Box 5.8). Many rural
people earn their living from activities such as forestry
and farming in which income fluctuates by season and
year. PES based on ecosystem restoration or improved
land management could provide a stable source of ad-
ditional income and employment in rural areas.

OVERARCHING CONDITIONS FOR 
SUCCESS

Effective PES requires – and can help to strengthen –
certain ‘enabling conditions’ such as: 

• reliable scientific information (e.g. sources of ecosys-
tem services, their spatial distribution and beneficia-
ries); 

• economic data (start-up and implementation costs, 
including opportunity costs of managing resources 
for ecosystem services, non-market values and 
incentive effects of alternative PES arrangements); 

• identification and participation of key stakeholders. 

Successful PES schemes typically demonstrate trans-
parency, reliability (of payments etc.), appropriate cul-
tural conditions (e.g. acceptance of differential
payments for environmental stewardship, trust) and
strong commitment by all parties. Effective monitoring

Figure 5.7: Institutional actors involved in PES deals

Source: adapted from Bracer et al. 2007



and enforcement is critical to ensure delivery of the in-
tended services and their measurement. Payments
must be clearly linked to service provision and may be
withdrawn if resource users abandon management
practices associated with the service. Monitoring data
on the quality and quantity of site services can help im-
prove the targeting of payments or make other refine-
ments (see also Chapter 3).

As noted, PES will not work everywhere. It may be diffi-
cult to secure sufficient support for PES in situations
where competing (destructive) resource uses are highly
lucrative. Weak governance, unclear resource tenure
and high transaction costs can also be major barriers.

As with any innovation, a critical step is to secure sup-
port from leaders at various levels who can communi-
cate the importance of ecosystem services and the
potential of PES to both providers and beneficiaries.
There is also a need for careful analysis and effective
communication of experiences, both positive and ne-
gative, to replicate and scale up successful initiatives. 
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Copyright: Ianaré Sévi. Licensed under
http://creativecommons.org/licenses/by-sa/3.0/

Box 5.8: Phased performance payments 
under PES schemes in Tanzania 

On Mafia Island, Tanzania, a two-part payment
scheme was set up to encourage the mainly poor
local population to conserve sea turtles. It consists
of 1) a fixed payment for finding and reporting a nest
and 2) a variable payment that is a function of the
nest’s hatching success. The initial payment provi-
des immediate recompense for not harvesting nests
(important as poor residents apply high discount
rates to future payments) and also makes the overall
payment scheme less risky for poor residents than if
all payment were solely dependent upon successful
hatchings. The post-hatching variable payment then
provides an incentive not to poach eggs once the
nest has been reported. 

There are around 150 turtle nests on the island and
41,000 residents. Participation in the scheme is
agreed directly between volunteers and villagers and
based on oral agreements. About half a dozen indi-
viduals actively searching for nests account for the
majority of payments. The scheme reduced poaching
rates of turtle nests dramatically, from 100% at the
year of its introduction in 2001 to less than 1% in
2004. Moreover, from 2001 to 2004, the number of
hatchlings increased in both absolute terms (from
about 1200 to a little over 10,000) and relative terms
(from 55% to 71% of the eggs remaining at hatching
time). 

Source: Ferraro 2007
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This section outlines the economic, social and environ-
mental arguments in favour of international cooperation
on payments for ecosystem services of global benefit
(5.2.1). It focuses on the content and design options
for the proposed mechanism under the United Nations
Framework Convention on Climate Change (UNFCCC)
for Reducing Emissions from Deforestation and Forest
Degradation (REDD) in developing countries, giving
particular consideration to the scope for biodiversity
co-benefits alongside carbon benefits (5.2.2). Ways to
market additional biodiversity benefits alongside REDD
are considered in 5.2.3. Finally, 5.2.4 outlines emerging
initiatives for International Payments for Ecosystem
Services (IPES) specifically focused on biodiversity-
related global ecosystem services.

5.2.1 THE RATIONALE FOR 
INTERNATIONAL ENGAGEMENT

Global biodiversity benefits – including carbon storage,
genetic information for bio-industry and pharmaceuti-
cals, international hydrological services, wildlife and
landscape beauty - need to be recognised, and costs
and benefits fairly shared if we are to halt their degra-
dation. Commitment to IPES can help secure re-
wards for such benefits. Without this, the decision
facing many land owners, as well as local and national
governments, will remain tilted against conservation
and opportunities to contribute to conserving or main-
taining their international public good values will be
missed. 

Several instruments can be broadly classified as a form
of IPES (OECD 2009), including bioprospecting, con-
servation concessions, biodiversity offsets and interna-
tional grants. International markets for ‘greener’
products and services are also key mechanisms to
conserve natural capital but arguably fall outside IPES
(see Sections 5.5 and 5.6).

INTERNATIONAL PES: REDD AND BEYOND 5.2 
Regional and continental PES schemes - or 
equivalent cooperation – can be designed to address
ecological functions in large transboundary ecosys-
tems, such as the Nile, Lake Victoria or the Amazon
(see Box 5.9). Collaboration to identify interdependen-
cies and recognise service providers and beneficiaries
is likely to lead to better solutions than following natio-
nal interests alone. The latter may deliver short-term
gains for a few but long-term losses for all as natural
capital erodes.

5.2.2 DESIGNING REDD WITH 
BIODIVERSITY CO-BENEFITS7

“If a post Kyoto climate agreement 
fails on avoiding tropical deforestation,

the achievement of overall climate
change goals will become virtually im-
possible. The lives and livelihoods of
millions of people will be put at risk, 
and the eventual economic cost of 
combating climate change will be 

far higher than it needs to be.”
Bharrat Jagdeo, President of Guyana

This section looks at a new international financial 
mechanism that is proposed to help internalise the
carbon-related ecosystem services provided by
forests. Under the auspices of the UNFCCC, Parties
are proposing that a mechanism on Reducing Emis-
sions from Deforestation and Forest Degradation
(REDD) in developing countries is integrated into 
the post-2012 climate change regime. Given the im-
portant role that forests play in climate change miti-
gation and adaptation, as well as in biodiversity
provision, the section considers how biodiversity 
co-benefits in REDD can be maximised and how po-
tentially adverse impacts on biodiversity could be
avoided.



Deforestation and forest degradation accounts for
about 17% of global greenhouse gas (GHG) emissions
(IPCC 2007c). Successful agreement on a REDD me-
chanism could therefore significantly contribute to
meeting the UNFCCC’s ultimate objective, namely “to
achieve stabilisation of greenhouse gas concentrations
in the atmosphere at a level that would prevent dange-
rous anthropogenic interference with the climate sys-
tem” (Article 3) (see Box 5.10).

The actual amount of deforestation/degradation that
could be avoided – and thus the level of emissions pre-
vented or new sequestration capacity gained – will de-
pend inter alia on: 
• the baselines that are set (what area with what 

carbon store and what carbon sequestration rate is 
being lost and at what rate?);

• the incentives behind the loss (who benefits and 
by how much?); and 

• financial mechanisms (discussed below). 

It is expected that REDD will have a substantial impact
on climate change mitigation because it is estimated to
be a low-cost GHG mitigation option compared to many
other emission abatement options (see Box 5.11). Mo-
reover, sustaining forests and high forest biodiversity im-
proves both the carbon storage capacity of forests and
their resilience to future shocks – such as ability to with-
stand changes in climatic conditions, pollution and inva-
sive alien species.
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Box 5.9: Opportunities for multi-country PES: example of the Amazonian ‘water pump’ 

Five countries share the Amazon basin. Amazonia’s forests evaporate roughly eight trillion tonnes of water
each year (IPCC 2007b) which falls as rain, helps maintain the forests and is transported to the Andes and
down to the Plata River Basin, where agriculture, hydropower and industry generate about US$ 1 trillion for
these countries (Vera et al. 2006). The region’s food, energy and water security are thus underpinned by
the Amazonian ‘water pump’. National and international PES could help to maintain this critical service. 

Source: adapted from Marengo et al. 2004



Although REDD focuses on carbon emissions, the
UNFCCC’s Bali Action Plan recognises that action to
support REDD “can promote co-benefits and may 
contribute to achieving the aims and objectives of other
relevant international conventions and agreements”. 
A notable example of this potential for synergy con-
cerns the Convention on Biological Diversity (CBD) (see
Box 5.11). 

INTERNATIONAL REDD DESIGN OPTIONS
AND THEIR IMPLICATIONS FOR BIODIVER-
SITY 

Several outstanding technical and methodological is-
sues still need to be resolved through the UNFCCC
process to ensure that any future REDD mechanism is
environmentally effective, cost-efficient and equitable
(Karousakis and Corfee-Morlot 2007; Angelsen 2008).
Key REDD design elements with implications for bio-
diversity are outlined below. These relate to scope, 
baselines/reference levels, different types of financing
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Box 5.10: The evolution of REDD-Plus under the UNFCCC

At the 11th meeting of the Conference of the Parties to the UNFCCC (COP-11, Montreal, 2005), Papua New
Guinea proposed integrating a mechanism to reduce emissions from deforestation into the post-2012 climate
change regime. The proposal received widespread support and a formal process was created to examine
the possibility of positive incentives and policy approaches for REDD.

The Bali Action Plan (Decision 2/CP.13, adopted in December 2007), mandates UNFCCC Parties to nego-
tiate a post-2012 instrument that includes financial incentives for forest-based climate change mitigation
actions in developing countries. Paragraph 1b(iii) of the Plan specifically calls for 

“policy approaches and positive incentives on issues relating to reducing emissions from deforestation and
forest degradation in developing countries; and the role of conservation, sustainable management of forests
and enhancement of forest carbon stocks in developing countries”. 

At COP-14 (Poznan, 2008), the items on conservation, sustainable management of forests and enhancement
of carbon stocks were highlighted as being of equal importance. This gave rise to the latest term within the
REDD negotiations, namely REDD-Plus (REDD+).

COP-15 (Copenhagen, December 2009) marks the culmination of the two year process launched in Bali to
agree a post-2012 regime, including REDD+. Even if an agreement is reached, the specific design elements
and implementation approaches for REDD+ will probably only be addressed after Copenhagen.

The possible scope of activities in a REDD+/forestry mechanism has been significantly enlarged over the
last three years and could potentially reward ‘enhanced positive changes’ through forest restoration/reha-
bilitation.

Changes in: Reduced negative change Enhanced positive change

Forest are (hectare) Avoided deforestation Afforestation and reforestation 
(A/R)

Carbon density Avoided degradation Forest restoration and rehabilitation 
(carbon per hectare) (carbon stock enhancement)

Source: Angelsen and Wertz-Kanounnikoff 2008

Table 5.1: Possible scopeof credible activities in a REDD/forestry mechanism



mechanism, monitoring and reporting/verification 
methodologies (see Parker et al. 2009 for a synopsis
of REDD proposals). 

SCOPE OF REDD AND REDD-PLUS

A well-designed REDD mechanism that delivers real,
measurable and long-term emission reductions from de-
forestation and forest degradation is expected to have
significant positive impacts on biodiversity since a de-
cline in deforestation and degradation implies a decline
in habitat destruction, landscape fragmentation and bio-
diversity loss. At the global scale, Turner et al. (2007)
examine how ecosystem services (including climate re-
gulation) and biodiversity coincide and conclude that tro-
pical forests offer the greatest synergy. These cover
about 7% of the world’s dry land (Lindsey 2007) yet the
world’s forests contain 80 to 90% of terrestrial biodiver-
sity (FAO 2000). Targeting national REDD activities at
areas combining high carbon stocks and high biodiver-
sity can potentially maximise co-benefits (see Figure 5.8
on Panama below)8. 

A REDD-Plus mechanism could have additional
positive impacts on biodiversity if achieved
through appropriate restoration of degraded forest
ecosystems and landscapes. Afforestation and refo-

restation (A/R)9 activities can provide incentives to rege-
nerate forests in deforested areas and increase con-
nectivity between forest habitats. However, there is a
need for safeguards to avoid potential negative effects.
A/R activities under a future REDD mechanism that re-
sulted in monoculture plantations could have adverse
impacts on biodiversity: firstly, there are lower levels of
biodiversity in monoculture plantations compared to
most natural forest and secondly, the use of alien spe-
cies could have additional negative impacts. Conversely,
planting mixed native species in appropriate locations
could yield multiple benefits for biodiversity. Plantations
can also reduce pressures on natural forests for the sup-
ply of fuel and fibre.

NATIONAL AND SUB-NATIONAL 
BASELINES/REFERENCE LEVELS 

Baselines provide a reference point against which to
assess changes in emissions. Various proposals have
been tabled for how these could be established for
REDD at national, sub-national10 and project levels.
The accounting level selected has implications for ‘car-
bon leakage’ i.e. displacement of anthropogenic
emissions from GHG sources to outside the accoun-
ting boundary, with deforestation and/or forest degra-
dation increasing elsewhere as a result. Such leakage

T E E B  F O R  N A T I O N A L  A N D  I N T E R N A T I O N A L  P O L I C Y  M A K E R S  -  C H A P T E R  5 :  P A G E  2 5

R E W A R D I N G  B E N E F I T S  T H R O U G H  P A Y M E N T S  A N D  M A R K E T S

Box 5.11: The costs and benefits of reducing GHG emissions from deforestation

Estimated costs of reducing emissions from deforestation vary across studies, depending on models and as-
sumptions used. In comparison to GHG mitigation alternatives in other sectors, REDD is estimated to be a
low-cost mitigation option (Stern 2006; IPCC 2007c). 

Eliasch (2008) estimated that REDD could lead to a halving of deforestation rates by 2030, cutting emissions
by 1.5-2.7 Gt CO2/year and would require US$ 17.2 billion to US$ 33 billion/year. It estimated the long-term
net benefit of this action at US$ 3.7 trillion in present value terms (this accounts only for the benefits of reduced
climate change). 

A study from the Woods Hole Research Centre estimates that 94% of Amazon deforestation could be avoided
at a cost of less than US$ 1 per tonne of carbon dioxide (Nepstad et al. 2007). Olsen and Bishop (2009) find
that REDD is competitive with most land uses in the Brazilian Amazon and many land uses in Indonesia at a
carbon price of less than US$ 5 per tonne of CO2 equivalent. Kindermann et al. (2008) estimate that a 50%
reduction in deforestation in 2005-2030 could provide 1.5-2.7 Gt CO2/year in emission reductions and would
require US$ 17.2 billion to US$ 28 billion/year (see Wertz-Kanounnikoff 2008 for a review of cost studies).

Sources: Stern 2006; IPCC 2007a; Eliasch 2008; Nepstad et al. 2007; 
Kindermann et al. 2008; Wertz-Kanounnikoff 2008



could have adverse consequences for biodiversity if
deforestation/degradation were displaced from an area
with low biodiversity value to one with higher value. In
general, national level emissions accounting is better
able to account for international leakage than sub-na-
tional and/or project level accounting11. 

Another important question about REDD relates to
‘additionality’ i.e. achieving emission reductions
that are additional to what would have occurred
under the business-as-usual scenario and how
protected areas (PAs) are treated within this context.
Some high carbon/high biodiversity ecosystems may
be located in legally-defined PAs, giving the impres-
sion that the carbon they store is safe and that they
would not offer additional sequestration benefits.
While this is true for well-managed PAs, many sites
remain vulnerable to degradation through encroach-
ment, poaching and other illegal activities (Levering-
ton et al. 2008). This reflects inter alia the significant
financing gap that exists for many PAs across the
world (see Chapter 8). 

Ensuring carbon additionality will depend on whether
and how REDD finance is extended to PAs. About
312 Gt of terrestrial carbon is currently stored in the
existing PA network: if lost to the atmosphere, this
would be equivalent to approximately 23 times the
total global anthropogenic carbon emissions for 2004
(Kapos et al. 2008). Targeting REDD funding at PAs
at risk of degradation/deforestation or which have po-
tential for improved ecological status – rather than at
‘safe’ PAs – could yield both high carbon and biodi-
versity benefits. 

GROSS VS NET DEFORESTATION RATES

Another issue under negotiation is whether gross 
or net deforestation rates will be considered when esti-
mating emission reductions12. From a climate per-
spective, the most relevant figure is what the
atmosphere actually experiences (the rationale for using
net values). However, the use of net rates could hide
the loss of mature (i.e. primary and modified natural)
forests and their replacement with areas of new forest,
either in situ or elsewhere. This could result in significant
losses in biodiversity (sCBD 2008). 

REDD FINANCING

There are three prevailing positions on how REDD 
financing could be generated13. These have different
implications for how biodiversity co-benefits could be
promoted and which stakeholders would be involved
in decision-making processes.

Market-based approaches: If REDD were financed
via the regulated international carbon market, credits
would need to be fungible (interchangeable) with exis-
ting Assigned Amount Units (AAUs) under the Kyoto
market14. The unit of exchange would be tonnes of 
carbon equivalents (tCO2e). Demand for credits would
be generated by the carbon market which would drive
investment towards the least-cost mitigation options
(subject to any restrictions that governments might
place on market access for REDD credits). Given their
ability to engage the private sector, market-based 
approaches to REDD are likely to mobilise higher levels
of sustainable and long-term financing, leading to 
larger areas of conserved forests and larger biodiversity
co-benefits. 

Fund-based approaches: Another approach is to
mobilise REDD finance via inter alia voluntary contri-
butions (ODA), auctioning assigned amount units
(AAUs) in the carbon market and earmarking (part of)
these revenues or revenues from other fees, fines and
taxes. In general, fund-based approaches can be de-
signed to disburse REDD finance based on any ob-
jectives and criteria established by donor (and host)
countries. Whereas carbon market financing is tied 
to delivering emission reductions, fund-based ap-
proaches could be used not only to finance such re-
ductions but also to support capacity-building needs
in developing countries to make REDD operational.
They may also target biodiversity co-benefits or 
be designed to target biodiversity benefits directly.
However, the way in which funds are generated may
have implications for how they are disbursed (see Ka-
rousakis 2009). In general, fund-based approaches
are likely to deliver lower volumes of REDD finance
over the long-run.

Phased approaches: More recently, a phased 
approach to REDD finance has been proposed that
combines market and fund-based approaches. The
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Meridian Institute (2009) suggests three phases entai-
ling:
• voluntary funding for national REDD strategy 

development and capacity building;
• implementation of policies and measures proposed 

in national REDD strategies, supported by an 
internationally-binding financial instrument funded 
by e.g. auctioning AAUs; and

• payment for performance on the basis of quantified 
forest emission reductions measured against 
agreed reference levels. This could be financed on 
a large scale by the sale of REDD units within global 
carbon markets or by a non-market mechanism. 

Pending agreement on a REDD-Plus mechanism, a gro-
wing number of international contributions and funds
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Box 5.12: Funding initiatives to address deforestation

National donor activities
• the Norway Forest Fund, which has committed US$ 2.8 billion over five years from 2008;
• the Japanese Government’s Cool Earth Partnership designed to support adaptation to climate 

change and access to clean energy, which includes forest measures; US$ 2 billion per year from 
a US$ 10 billion fund is allocated for adaptation measures;

• the Australian Deforestation Fund, aimed at reducing deforestation in the Southeast Asia region, 
with funds of AUS$ 200 million; and

• the German commitment of 500 million EUR/year for biodiversity.
Source: adapted from The Prince’s Rainforests Project, http://www.rainforestsos.org/ and

http://www.mofa.go.jp/policy/economy/wef/2008/mechanism.html

Beneficiaries
• the Congo Basin Fund, supported by Norway and the UK, with funding of US$ 195 million;
• Brazil’s Fund for the protection of the Amazon rainforest has received a commitment for 

an initial US$ 130 million from Norway (drawn from the Norwegian Forest Fund).
Source: adapted from The Prince’s Rainforests Project, http://www.rainforestsos.org/ 

Emergency funding
The Prince's Rainforests Project has proposed an emergency global fund to protect rainforests, financed by
a public-private partnership in developed countries which could include issuing Rainforest Bonds. The aim
is to raise around £ 10 billion per year. An international working group was formed in April 2009 with G20
support to study a range of proposals.

Source: http://www.rainforestsos.org/pages/emergency-package/

Reforestation registered under the UNFCCC Clean Development Mechanism (CDM)
Eight forestry projects have been registered under the CDM. The first African project registered is the Nile
Basin Reforestation Project, undertaken by Uganda’s National Forestry Authority in association with local
community organisations. The project in the Rwoho Central Forest Reserve will generate up to 700 local
jobs and receive revenues from the World Bank BioCarbon Fund for planting pine and mixed native tree spe-
cies on degraded grasslands. It is designed to deliver co-benefits for livelihoods, greater climate resilience
and biodiversity (through reduced pressure on the country’s remaining native forests). 

Source: World Bank Press Release No:2010/093/AFR.
http://beta.worldbank.org/climatechange/news/uganda-registers-first-forestry-project-africa-reduce-global-warming-emissions

have already been set up to help address deforestation.
Sponsors include the World Bank, Norway, Japan, Ger-
many, the United Kingdom, Australia, the European
Commission, Brazil and Guyana (see Box 5.12).

MAXIMISING BIODIVERSITY CO-BENEFITS
OF REDD AT NATIONAL AND LOCAL LEVEL 

As noted, biodiversity co-benefits can be maximised if
REDD activities are implemented in areas of high carbon
and high biodiversity benefits. Identifying suitable areas
requires tools to assess where these benefits occur geo-
graphically and are spatially correlated. By mapping
where these benefits overlap, governments and/or 
private-sector investors can capture two environmental



services for the price of one. For example, the Carbon
and Biodiversity Demonstration Atlas (UNEP-
WCMC 2008) includes regional as well as national maps
for six tropical countries showing where areas of high
carbon storage coincide with areas of biodiversity im-
portance (see Figure 5.8). 

This example illustrates the variety of different ap-
proaches for identifying high biodiversity areas at a re-
gional scale. UNEP-WCMC uses six indicators for
biodiversity: biodiversity hotspots, endemic bird areas,
amphibian diversity, global 200 terrestrial ecoregions,
global 200 freshwater ecoregions and centres of plant
diversity. Areas of ‘high biodiversity’ are those where at
least four indicators overlap, with areas in dark green in-
dicating a greater degree of overlap. 

Spatial tools of this kind can help governments and po-
tential private sector investors to identify and prioritise
REDD activities. Further work is needed to establish si-
milar maps based on national biodiversity data combi-
ned with greater spatial understanding of the economic
values of biodiversity and ecosystem service benefits.
Spatially-explicit cost-benefit analysis involves:

• identifying areas with high carbon storage/seques-
tration and biodiversity benefits (ideally, also areas 
with high carbon storage that are important provi-
ders of other ecosystem services); 

• identifying areas of high risk of deforestation and 
forest degradation;

• evaluating the opportunity costs of alternative land 
uses and development pathways.

The more cost-effective the strategy for targeting bio-
diversity co-benefits, the greater will be the results from
available budgets. However, as noted, leakage and ad-
ditionality issues within and between countries need to
be assessed when choosing target areas and measu-
res should be put in place to avoid other problems (e.g.
illegal logging, reforestation with non-native species).
This calls for a policy mix that integrates REDD-Plus,
new Protected Areas (PA) designations/investments,
improved regulation and enforcement as well as deve-
lopment of markets for certified forest goods (see
Section 5.5 below). 

If successful, such approaches could free up existing
biodiversity financing (e.g. from ODA and/or developing
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Figure 5.8: National carbon and biodiversity map for Panama 

Source: UNEP-WCMC 2008: 15
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country government budgets) currently invested in high
carbon/high biodiversity areas. These sums could then
be re-directed to target biodiversity conservation in
high biodiversity/low carbon areas, delivering additional
benefits.

5.2.3 MARKETING BIODIVERSITY 
BENEFITS ALONGSIDE REDD

It is possible to go beyond capturing biodiversity co-
benefits through REDD to create biodiversity-specific
incentives. REDD payments could in theory be layered
with payments for other forest-related ecosystem ser-
vices or for biodiversity benefits directly (see Figure
5.6). Measures to address leakage and ensure addi-
tionality, discussed above, should also be applied to
such initiatives.

The UNFCCC Bali Action Plan called for REDD de-
monstration activities to obtain practical experience
and share lessons learnt. Such activities are in the
early stages of design and implementation but can
eventually contribute to good practice guidance for a
future REDD mechanism15. They provide policy ma-
kers with an important opportunity to promote ap-
proaches that maximise biodiversity co-benefits in
REDD as well as associated monitoring, reporting and
verification processes to assess biodiversity perfor-
mance over time. 

REDD demonstration activities and voluntary agree-
ments that can support REDD are already underway.
They provide preliminary insights and emphasise the
need to provide alternative livelihoods to communities
that depend on forests, improve governance and cla-
rify land tenure (see Box 5.13). 

Current initiatives that are considering biodiversity in
REDD activities include the World Bank Forest Carbon
Partnership Facility (FCPF) which has incorporated
biodiversity considerations in its REDD Readiness
Fund. REDD country participants are required to sub-
mit a Readiness Preparation Proposals (R-PPs, for-
merly named ‘R-Plan’) that includes measures to
deliver and monitor multiple benefits as part of national
REDD strategies, including but not limited to biodiver-
sity, poverty reduction and benefit sharing. 

The UN-REDD Programme also supports multiple be-
nefits through e.g. consultations with pilot countries;
spatial analyses of the relationship between carbon
storage, biodiversity and ecosystem services in forests;
and the development of tools to assist decision-ma-
kers in promoting synergies, addressing conflicts and
managing trade-offs.

Finally, in the voluntary carbon market, several 
initiatives already bundle carbon and biodiversity 
benefits. These take the form of voluntary premiums
for REDD credits that provide additional biodiversity
benefits16 and include the Climate, Community and
Biodiversity Alliance (CCBA), Plan Vivo, CarbonFix,
Social Carbon and the California Climate Action Re-
gistry (see Karousakis 2009 for further information).
For example, the CCBA has established voluntary
standards for forestry projects, including REDD de-
monstration activities. The criteria relevant to biodiver-
sity are: 1) net positive biodiversity impacts; 2) offsite
biodiversity impacts; and 3) biodiversity impact moni-
toring. Projects are audited by independent third party
certifiers and each project is subject to a 21 day public
comment period.

5.2.4 DIRECT INTERNATIONAL 
PAYMENTS FOR GLOBAL 
ECOSYSTEM SERVICES

“The conservation of many ecosystems
suffers from the fact that the costs of
preservation are borne locally, but its
benefits are often enjoyed globally” 

“A mechanism needs to be devised to
compensate societies that preserve the

global commons.”
UNEP Global Green New Deal policy brief, March 2009

“Cui bono?” (Whose benefit?)
L. Cassius Longinus Ravilla, Roman censor

This section provides an overview of emerging me-
chanisms that specifically address biodiversity as a
global public good and create incentives for the pre-
servation of global ecosystem services.
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Box 5.13: Example of a multiple-benefits REDD project in Madagascar

Background: Less than 15% of Madagascar’s land area remains forested, having lost about half of its forest
cover since 1953 with much regional variation (Hanski et al. 2007); for instance, most of the coastal lowland
forests have been cleared. Recently, unprotected natural forest was lost at a rate of 0.65% annually in the
period 2000-2005 (MEFT; USAID and CI 2009). The Ankeniheny-Mantadia-Zahamena corridor project in
east-central Madagascar is designed to protect some of the last remaining low and mid-elevation primary
rainforest. 

Project design and goals: The project targets the delivery of multiple benefits for biodiversity, human live-
lihoods and climate change mitigation. It is structured to take advantage of carbon financing from the emer-
ging voluntary and compliance markets through the sale of emissions reductions from REDD. Endorsed by
the government in 2004 and developed with NGO support led by Conservation International (CI), the project
provides for the creation of a new protected area. Its objectives combine protection against deforestation
with reforestation of targeted sites to restore habitat connectivity, enhancing local resource management
capacity (approximately 315,000 people live in 30 surrounding communes) and endemic species conser-
vation. 

Project governance and funding: The Environment Ministry acts as project manager, protected area ad-
ministrator and ‘vendor’ of the carbon offsets created through REDD and reforestation activities. Communities
and NGOs are organised into Local Management Units, federated within sectors, and ultimately report to
the Ministry. CI and the World Bank’s BioCarbon Fund (BioCF) provide the technical expertise and financial
support to access carbon finance mechanisms, including future application of REDD carbon accounting 
methodology and monitoring emissions reductions.

Because carbon finance is rarely able to cover high start-up and transaction costs in forest carbon projects,
the project combined carbon-credit purchase commitments and project support from the BioCF with targeted
biodiversity investments from CI and the government and community development funding through USAID
and the World Bank. 

Source: personal communication Olaf Zerbock and James McKinnon, Conservation International

BIODIVERSITY AS A GLOBAL PUBLIC GOOD

As underlined throughout this report, biodiversity and
ecosystem services provide critical inputs to local and
national societies in terms of production, cultural 
values and recreational amenity. However, biodiversity
is also a global public goodwhich merits international
cooperation and support for its conservation, restoration
and management in its own right.

The supply of public goods usually falls to govern-
ment as such goods are by definition non-excludable
and non-rival: this makes it hard for business or indi-
viduals to profit from producing them. Recognising
biodiversity as a global public good implies that go-
vernments have a role to ensure its international pro-

vision, either by creating conditions for organisations,
businesses and individuals to undertake larger-scale
and more effective conservation or by taking on this
task themselves.

There are good reasons for governments to invest
in natural capital and ecosystem services beyond
their national borders or to devise international
payments for ecosystem services (see also Chap-
ters 9 and 8):
• global benefits derive from biodiversity and 

from local, regional and international ecosystem ser-
vices, notably non-use values. These need to be 
made explicit and reflected in government policies; 

• efforts to reduce biodiversity loss will require 
particular efforts from biodiversity-rich developing 



countries, many of which cannot easily afford the 
investments required. Significant and sustained 
support from developed countries is needed to 
underpin economic development without global 
environmental impoverishment;

• importing primary commodities into developed 
economies without internalising their full environ-
mental costs may be seen as exporting environ-
mental pressure to other countries. Alongside 
continuing efforts to internalise environmental costs, 
consistent with the polluter pays principle, mecha-
nisms to compensate or avoid negative environ-
mental impacts abroad could decrease pressure 
and buy time to make the shift to more sustainable 
production.

In addition to carbon sequestration and capture (see
Section 5.2.2 on the REDD mechanism), other global
contenders for IPES schemes include nitrogen de-
position, bioprospecting (see Section 5.3 below
on Access and Benefit Sharing), water and rain-
fall regulation and global cultural services provi-
ded by species and natural areas. These are all key
examples of locally provided ecosystem services with
far-reaching benefits. 

Biodiversity provides additional global public be-
nefits in the form of non-use values. These can be
divided into option values, bequest value, existence
value and intrinsic value (see Chapter 4). Such values
are not limited to a specific region or country; many
have international values and some also global values.
Next to the global direct and indirect use values des-
cribed above, they are a fundamental reason for inter-
national and intergovernmental cooperation to ensure
the conservation and sustainable use of biodiversity.

In spatial terms, ecosystem use and provisioning
are unevenly distributed throughout the world.
This is the case for important use values (e.g. agricul-
tural harvests are more abundant in certain regions),
cultural values (e.g. charismatic species are found
only in certain locations), carbon storage (see Kapos
et al. 2008) and biodiversity-rich areas. This unequal
distribution is partly a consequence of past human
development paths and population movements and
partly due to natural endowments and climatic con-
ditions.

Projected biodiversity loss is particularly high in develo-
ping countries, many of which are burdened with other
priorities like combating poverty and providing educa-
tion, jobs and economic development (see Figure 5.9
for comparative maps of biodiversity risk areas and the
human development index). Developed economies have
a co-responsibility to protect global public goods by as-
sisting developing countries to conserve biodiversity. In
the short run, sustainable management and conserva-
tion will not take place without significantly more invest-
ments in the countries where the brunt of projected
biodiversity loss will take place.

Biodiversity’s role in the global economy is clearly 
revealed by the interdependency of countries through re-
gional and international trade. Many countries import a
high proportion of their primary consumption products,
which ultimately derive from ecosystems. Ecosystem
services important for international production
should be managed on a long-term basis and pro-
tected by appropriate laws. Environmental costs
should be internalised in the prices of products
that are traded internationally as well as nationally.
Green purchasing criteria, standards and public procu-
rement (see Sections 5.5 and 5.6) are examples of me-
chanisms that can encourage exporters to internalise
environmental costs.
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Copyright: TKnoxB. Licensed under: 
http://creativecommons.org/licenses/by/2.0/
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Figure 5.9: Comparative maps of biodiversity hotspots and major wilderness areas 
and the UN’s Human Development Index (HDI) 

Key: this map builds on Conservation International’s Hotspots, WWF’s Global 200 ecoregions, Birdlife International Endemic Bird Areas
(EBAs), WWF/IUCN Centres of Plant Diversity (CPDs) and Amphibian Diversity Areas plus Alliance for Zero Extinction (AZE) sites

Source: Kapos et al. 2008: 7

(i) Global Biodiversity ‘priority areas’ map

(ii) Human Development Index (HDI) map 
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Box 5.14: Think PINC – the ‘Proactive Investment in Natural Capital’ proposal

“We propose that a new mechanism of Proactive Investment in Natural Capital (PINC) is created 
to promote adaptation in existing protected areas and standing forests that may not benefit directly 

from REDD funds.” 
Trivedi et al. (2009)

PINC, proposed by the Global Canopy Programme, seeks to
act as a complementary funding stream to a REDD mechanism
for large areas of standing forests that are not immediately threa-
tened or may not benefit from REDD (depending on its design
and implementation). It recognises the immense value of tropical
forests in monetary and non-monetary terms and calls for a me-
chanism to reward the function of large areas of forests as global
providers of multiple ecosystem services beyond carbon sto-
rage (e.g. biodiversity protection, rainfall generation, water sup-
ply regulation and atmospheric cooling, which are likely to
become increasingly important as a result of climate change).

Source: Trivedi et al. 2009

SHAPING IPES AND GLOBAL INVEST-
MENT IN BIODIVERSITY

Different approaches for international transfers for biodi-
versity conservation and for mobilising international invest-
ment in natural capital have been proposed. Boxes 5.14
and 5.15 describe some recent ideas and initiatives.

Without the means to make a global ecosystem service
‘excludable’ – i.e. limiting its use by non-paying bene-
factors – alternative ways must be found to create de-
mand for investment in such services. This argument
also applies to international agreements on access and
benefit sharing (see Section 5.3 below). Global targets
for contributions to biodiversity conservation can be used
to determine burden sharing and/or market mechanisms
can offer countries the option to deliver certain ecosys-
tem services in a more cost-efficient way (e.g. Tradable
Conservation Obligations, see Box 5.15).

Whatever approach is taken, international agree-
ments supported by national legislation are likely
to be needed to ensure sustainable long-term 
financing for global biodiversity. Governments
should seek ways to engage the private sector and
to create appropriate incentives for business to re-
duce adverse impacts and invest in biodiversity
and ecosystem services.

Box 5.15: Stimulating international demand 
for biodiversity through a Green Development

Mechanism

The Dutch Ministry of Housing, Spatial Planning and
the Environment (VROM), the International Union for
Conservation of Nature (IUCN) and the United Nations
Environment Programme (UNEP), in cooperation with
the CBD Secretariat, are facilitating expert discussions
ahead of CBD COP-10 (Nagoya 2010) on new inter-
national incentives for biodiversity. The Green Deve-
lopment Mechanism (GDM) initiative seeks to
create a global mechanism to stimulate demand for
the preservation and sustainable use of biodiversity
and to mobilise new and sustained financial support. 

A range of different potential instruments are being ex-
plored. Tradable Conservation Obligations are one
way in which countries could commit to contribute to
certain biodiversity conservation targets, within natio-
nal borders or abroad (hence ‘tradable’). Other ideas
include footprint compensation measures (e.g. dona-
tion levels that use footprint as one of a mix of indica-
tors) and coordination of biodiversity offset obligations
(eg ‘no net loss’ commitments) at the international
level.
See also: Swanson 2009; Swanson, Mullan and Kontoleon 2009
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“My father said: You must never try 
to make all the money that's in a deal.
Let the other fellow make some money
too, because if you have a reputation 
for always making all the money, you

won't have many deals.”
J. Paul Getty

This section looks at economic factors that influence
the value of genetic resources (5.3.1) and considers
ways to overcome current constraints on maximising
such value (5.3.2). This is a key issue to those who
own genetic resources or involved in land use deci-
sions that affect them. Typically such groups are
made up of relatively poor rural farming or indigenous
communities. Benefits from genetic resources could
play an important role in improving their livelihoods
as well as stimulating better use of stocks of genetic
materials. The resulting gains could thus be spread
more widely between developing and developed
countries.

A key CBD objective is the fair and equitable sharing
of benefits arising from the utilisation of genetic re-

THE ECONOMICS OF ACCESS AND 
BENEFIT SHARING (ABS)5.3 

sources. Following the call for action by Heads of
State at the World Summit for Sustainable Develop-
ment (Johannesburg, 2002), negotiations are now
under way within the CBD to develop a dedicated in-
ternational regime to implement relevant provisions of
the Convention (see 5.3.3 and 5.3.4 below).

5.3.1 THE VALUE OF GENETIC 
RESOURCES

Genetic resources provide source material for a range
of commercial products from mainstream pharmaceu-
tical to botanical medicines, new seed varieties, orna-
mental horticultural products, new enzymes and
microorganisms for biotechnology, crop protection pro-
ducts and personal care and cosmetic products. Table
5.2 presents data on the estimated size of the market
for these product categories and the percentage deri-
ved from genetic inputs to provide an indication of 
the economic value of activities dependent on genetic
resources. 

A key question in the ABS context is how much of the

Table 5.2: Market sectors dependent on genetic resources

Sector

Pharmaceutical

Biotechnology 

Crop protection products

Agricultural seeds

Ornamental horticulture

Personal care, botanical 
and food & beverage 
industries 

Size of Market

US$ 640 bn. in 2006 

US$ 70 bn. in 2006 from public
companies alone

US$ 30 bn. in 2006

US$ 30 bn. in 2006

Global import value US$ 14 bn 
in 2006

US$ 22 bn. for herbal supplements
US$ 12 bn. for personal care
US$ 31 bn for food products
All in 2006

Comment 

25-50% derived from genetic resources

Many products derived from genetic resour-
ces (enzymes, microorganisms) 

Some derived from genetic resources 

All derived from genetic resources 

All derived from genetic resources

Some products derived from genetic 
resources. Represents ‘natural’ component
of the market.

Source: SCBD 2008



value of final products is attributable to genetic
material and how much to other factors of pro-
duction (labour, capital, local knowledge et al.)?
To answer this, we need to distinguish between: 

• what a producer of drugs or other products has to 
pay to obtain the genetic material; and 

• what the material is worth to the producer (i.e. the 
maximum that a company would pay). 

The difference between this maximum payment
and the cost of obtaining the genetic material is
called its ‘rent’. Questions asked in the literature so-
metimes relate to the cost of exploitation and someti-
mes to the rent. It is important not to confuse the two.
The costs of obtaining genetic material are paid to 
relevant parties in proportion to their effort whereas the
rent can go to either party (i.e. the company that uses
the material or the party that provides it). This sharing
needs to be carried out in a way that is fair and equi-
table (see Section 5.3.3). 

The economic rent is calculated by taking the value of
the final product and subtracting the costs of develop-
ment, production and collecting and classifying the ge-
netic material. These calculations are complex as
research development is an uncertain activity: some re-
turn has to be provided to compensate for the riskiness
of the venture. Furthermore, since most numbers in-
volved are large and the rent is the difference between
them, the calculations are obviously affected by even
small errors in the numbers. 

Several estimates of economic rent have been made
to date. To the dismay of those who believe that ge-
netic resources are a global resource of high value,
these estimates come out rather low. A key early
study (Simpson et al. 1996) calculated values of ge-
netic resources in 1996 prices at between US$
0.2/hectare (California), and US$ 20.6/hectare (Wes-
tern Ecuador) and argued that these estimates could
be on the high side. Other studies making the same
point include Barbier and Aylward (1996) and Frinn
(2003). Reasons identified for values being so low in-
cluded the high cost of developing the final goods
and bringing them to market, the long time lags
involved and inefficiencies in the systems for 
exploiting genetic resources.

Subsequent studies have tried to improve on these es-
timates. Craft and Simpson (2001) argued that if we
base calculations not on the price of final drugs but on
the willingness to pay of those who benefit from lifesa-
ving drugs, the rent could be two orders of magnitude
higher than the above estimates. However, this raises
the question of how (and also whether) to capture hig-
her use values. Massive increases in the price of drugs
would exclude many poorer users and could hardly be
described as a fair division of the benefits of genetic
resources. 

There are now far more uses of genetic resources than
covered in Simpson et al. (1996) which should increase
their net value. Finding more effective and cost-efficient
ways to collect information about and screen genetic
materials can also increase the rent. Rausser and Small
(2000) estimated the possible increase as equal to one
order of magnitude higher than the estimates in Simp-
son et al. (1996). Although Rausser and Small’s esti-
mate has in turn been criticised (Costello and Ward
2006), there is no doubt that lowering transaction costs
should increase the economic rent (see Section 5.3.2).

For developing countries, one constraint on increa-
sing the value of genetic material is the growing im-
portance of micro-organisms for which the tropics are
not an especially important source. However, this is
not always the case as companies collecting from na-
ture continue to be interested in samples from diverse
and extreme environments (sCBD 2008). The need to
develop strong partnerships with providers as a way
of monitoring development of natural product com-
pounds is as strong as ever.

Current arrangements for sharing whatever rent exists
are not particularly favourable to communities living in
the area where genetic resources are located. Several
agreements made in the 1990s to share the benefits
of products derived from such resources attracted
considerable attention. Reviews of eight of the most
important17 showed that: 

• most contained an element of royalty-sharing;
• their duration varied from two to eleven years; 
• some required the bio-prospector to contribute 

financially to biodiversity protection in the region; 
and 
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• some contained an element of technology transfer 
to develop local preparation and screening capa-
bilities; 

• the financial resources involved in these transac-
tions were relatively small (see Box 5.16).

Although a comprehensive assessment of the trans-
fers actually made ex post is not available, it is unlikely
to amount to more than a few million dollars over the
duration of each contract. Even if we accept the lo-
west estimates of the value of these resources, the
total amount of economic rents paid should be higher
than paid to date.

Although more socially responsible companies would
no longer consider genetic resources as available for
free, it is very likely that a significant amount of bio-
prospecting still takes place without prior informed
consent as required under the CBD. In such cases a
fair share of the rent is not passed back to the owners
or managers of genetic resources. It would be useful
to make an estimate of the total payments actually
made for access to such resources and how this fi-
gure has evolved over time. To our knowledge, no
such estimate yet exists.

5.3.2 ADDING VALUE THROUGH MORE 
EFFICIENT BIOPROSPECTING

Considerable efforts have been made to understand how
agreements for the exploitation of genetic resources
could be made more efficient. Contractual and institutio-
nal frameworks are evolving and lessons learnt from the
first generation of contracts can improve the design of
future agreements. This section considers ways to lift or
reduce institutional and market constraints that limit the
value of such resources, including steps to minimise
transaction costs whilst retaining flexibility.

BETTER SCREENING OF GENETIC 
MATERIALS

Asymmetric and incomplete information about materials
of interest is still an obstacle to contract development.
On the technical side, positive deve- lopments include
more efficient scientific and technological tools for 

screening and use of specialist intermediaries to carry
out these activities, leading to better up-front information
and lower costs for product developers. The biopro-
specting industry is steadily moving in this direction:
most large companies are forming partnerships with
smaller companies and universities that generate leads
from research into natural products (sCBD 2008). This
trend should increase the rent from genetic resources,
part of which needs to revert to the communities where
the resources are located.

Technological progress should be accompanied by in-
creased resources for collection and classification of
materials. In developing countries, this is still mainly
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Box 5.16: Examples of benefit sharing and 
payments under bioprospecting contracts

Costa Rica: The best known and emblematic
contract was signed between INBio (National 
Biodiversity Institute) and Merck Pharmaceutical
Ltd. in 1991. INBio received US$ 1 million over two
years and equipment for processing samples and
scientific training from Merck. 

Source: http://www.biodiv.org/doc/
case-studies/abs/cs-abs-tbgri-in-en.pdf

Brazil:  In 1999, Glaxo Wellcome and Brazilian Ex-
tracta jointly signed a contract where Glaxo paid
US$ 3.2 million for the right to screen 30,000 com-
pounds of plant, fungus and bacterial origin from
several regions in Brazilian forests.

Source: Neto and Dickson 1999

India:  Scientists at the Tropical Botanical Garden
and Research Institute (TBGRI), a publicly funded
research institute based in Trivandrum, worked
with the Kani tribals of Kerala to obtain traditional
knowledge about medicinal use of the plant Aro-
gyapaacha (Trichopus zeylanicus). TBGRI suc-
cessfully developed a drug from the plant and sold
the technology to a Coimbatore-based pharma-
ceutical company which agreed to pay Rs. 1 mil-
lion and a 2% share in the royalty. These proceeds
are being shared equally by TBGRI and the tribal
community.

Source: http://www.biodiv.org/doc/case-studies/
abs/cs-abs-tbgri-in-en.pdf 



carried out by relatively inefficient public sector institu-
tions strapped for funds. However, such work does not
have to be carried out exclusively by public bodies. It
could be made a fee-based service involving the pri-
vate sector: creation of an intermediary market for such
services would improve bioprospecting efficiency and
increase the net value of resources.

BETTER USE OF TRADITIONAL KNOWLEDGE

Reliance on traditional knowledge about the properties of
local plants and other species is currently small and
seems to be growing smaller. This may be partly due to
the emphasis in drug development on disease categories
that do not feature prominently in traditional medicine and
partly to the increasing role of micro-organisms and dimi-
nished role of plants in discovery (sCBD 2008: 106). Ne-
vertheless, many researchers believe that such
knowledge can help in new product development but that
the process is hampered by the lack of appropriate me-
chanisms to document and transfer it and to reward in-
formation providers18.

It has been argued that recognising intellectual property
rights (IPRs) for traditional knowledge would increase in-
centives to use them to protect genetic resources. Ho-
wever, establishing IPRs requires proof of novelty,
discovery and innovation – which rules out their applica-
tion to genetic resources. 

An alternative way to address this issue is through con-
tracts that require product developers to share the benefits
in proportion to the information provided and used. Cur-
rently we have no mechanism for determining benefit share
in the event of a dispute. One proposal, to get round this
problem, albeit one with obvious shortcomings, is to offer
traditional knowledge owners specific rights recognised by
the courts in countries where the development of relevant
materials takes place (Sarr and Swanson 2007). 

The creation of such rights, if upheld by the competent
courts, could lead to a situation where the ‘North’ offers
contracts that the ‘South’ is likely to accept. However, the
design and enforcement of such rights could take many
forms – from private international law alone (where the key
issue would be the content of the ABS contract) to more
forceful mechanisms to prove claims (i.e. the proposed

international certification of origin currently under consi-
deration in CBD-led negotiations: see Section 5.3.4).
Such certification could be voluntary or mandatory and
apply not just to traditional knowledge but to genetic re-
sources more widely. Reaching agreement within this
range is still a contentious issue within the negotiations.

IMPROVING CONTRACT DESIGN 

Typically, sellers (usually public institutions) supply scree-
ned samples, novel compounds and research leads de-
rived from their field collections. They are responsible for
obtaining permission to access genetic resources
and/or traditional knowledge, which requires them for-
mally or informally to negotiate with source suppliers19

before conducting field collection. Sellers also collabo-
rate with companies on development and commerciali-
sation of these resources, which may entail separate
contracts or other agreements with private companies.

Buyers20 are usually engaged in industries carrying out
research and development (R&D) into commercial ap-
plications of genetic resources. Although these span
several sectors, the pharmaceutical industry undoub-
tedly represents the largest market, invests a higher
proportion of turnover in R&D than other industries and
incurs higher risks in the drug discovery and develop-
ment process. Pharmaceutical companies thus play a
crucial steering role in driving efficiency gains in biopro-
specting contracts.

The most important provisions of genetic resource
contracts relate to:

• sharing of royalty revenues in cases where the 
company patents a new discovery (e.g. a medicinal 
drug) derived from R&D involving the genetic mate-
rial sold in the contract;

• transfer of R&D technology and screening capabi-
lities to local institutions and/or local capacity-
building and training;

• the structure of the financial agreement: in addition 
to royalties and technology transfer, this includes 
up-front payments and milestone payments;

• possible financial contribution by the buyer to 
protect local biodiversity e.g. through partial transfer 
of the royalty revenues; and
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• ancillary provisions e.g. possible common use of 
the resource and/or whether exploitation rights are 
exclusive or not.

EXTENDING THE LENGTH OF 
CONTRACTS

Bioprospecting activities, especially in the pharmaceu-
tical industry, are characterised by high:

• asset specificity, in particular site-specificity (parti-
cular genetic materials are sited in particular loca-
tions) and dedicated assets (companies invest in 
bioprospecting to exploit the possibility of patenting 
new discoveries) (Williamson 1979)21;

• uncertainty: firms investing in R&D are unsure about 
the probability of new discoveries (Williamson 
1979); and

• complexity: the activity generates several (positive 
and negative) impacts on biodiversity exploitation, 
research, innovation, corporate competitiveness 
and wealth redistribution.

Long-term contracts represent a way to minimise
transaction costs22 linked to the above factors or to 

bureaucratic and administrative constraints (e.g. gene-
rated by procedures such as public tenders or autho-
risations in countries exercising sovereign rights over
biodiversity within their jurisdiction). Minimising such
costs is important to provide incentives for companies
to invest in R&D and to share benefits in accordance
with CBD provisions.

Specific areas where there may be scope for improve-
ment include:

• building a high level of trust between the parties, 
given the complexity of the issue and the impossi-
bility of monitoring all aspects related to agreements 
(as in Section 5.2 above); and

• instituting facilities for tracking benefits and resol-
ving disputes across jurisdictions to make royalty 
sharing agreements enforceable. As with traditional 
knowledge, this will need inter-governmental 
cooperation.

5.3.3 EQUITABLE SHARING OF 
BENEFITS DERIVED FROM 
GENETIC RESOURCES

Equitable sharing of benefits is desirable not only
on equity grounds, but also because it ensures
more effective management of genetic resources. 

Traditional economics states that market institutions
determine the efficient allocation of resources and the
issue of equity can be left to policy makers. If applied
to the context of genetic resources, this would mean
that it did not matter who received what proportion of
the rent from their exploitation: the market structure
would ensure that materials were exploited and con-
served optimally. 

However, recent literature shows that the traditional di-
vide between equity and efficiency does not hold in this
field (Gatti et al. 2004; van Soest and Lesink 2000)23.
Genetic resource contracts negotiated between corpo-
rations and institutions in provider countries are very dif-
ferent from atomistic market transactions. A better way
to analyse their outcomes is to use empirical results
from game theory experiments which strongly suggest
that the final outcome depends on the perception of
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fairness by the respective parties. People prefer no
deal to a deal they think is unfair (based on results from
ultimatum games where one party offers a contract on
a take-it-or-leave-it basis). They may even opt for ‘stra-
tegic destruction’ when offered a bad deal (for an ap-
plication to TRIPs and biodiversity, see Gatti et al.
2004). 

The benefits of bioprospecting should thus be shared
in such a way that rural and indigenous communities
in developing countries (where most genetic material
of interest is located) receive a fair and equitable pro-
portion of the value derived from its exploitation. This
will not only contribute to improved living standards for
the poor but also increase incentives to conserve re-
maining biodiversity.

How can this be done? Suggestions include:

• forming a cartel to negotiate on behalf of all owners 
of such resources i.e. like the Organization of the 
Petroleum Exporting Countries (OPEC) on behalf of
global oil producers24. Like all cartels, this might 
succeed in obtaining a higher share of the rent from 
exploitation of genetic materials but also be unsta-
ble with strong incentives to undercut the agreed 
price (e.g. the price of crude oil has fluctuated since 
1974, when the cartel started restricting supply);

• giving providers of genetic resources and associa-
ted traditional knowledge specific rights in the 
courts of countries where such material is develo-
ped. As noted above, this is a complex area and 
the appropriate structure is not self-evident. Well-
designed benefit-sharing contracts and/or interna-
tionally recognised certificates of origin would 
clearly be crucial; and

• increasing the share of development undertaken 
in provider countries e.g. by locating some of the 
emerging partnerships between large corporations 
and smaller companies and universities in develo-
ping countries and working closely with local source 
providers.

Finally, we need to recognise that greater transparency
and knowledge about the value derived from genetic
materials will make it easier for all parties to reach an
equitable accord. At present the rent derived from 
such materials is still somewhat obscure, with some

researchers claiming that overall rent is small. No-one
has really estimated how much goes to each of the par-
ties. More research on what the rent is – and how it
is being shared at present – should help make the
case for larger transfers to provider countries.

5.3.4 TOWARDS AN INTERNATIONAL 
REGIME ON ABS

Many of the activities identified above will require coor-
dinated international action. From this perspective, the
successful conclusion of current negotiations under 
the CBD for an international ABS regime could make
a critical contribution in the following areas:

Short to medium term:
• facilitating capacity building and the transfer of 

resources where necessary to improve efficiency in 
genetic resource management e.g. through the 
establishment of companies that undertake more 
of the intermediate work related to product deve-
lopment (screening, classification, primary investi-
gation of materials to discover leads);

• strengthening compliance and monitoring frame-
works to ensure fair and equitable sharing of the 
benefits through the implementation of prior in-
formed consent (PIC) and mutually agreed terms 
(MAT) agreements;

• ensuring that ABS agreements cover all fields of use 
of genetic resources (i.e. are not focused solely on 
pharmaceuticals).

Medium to long term:
• improving knowledge generation/exchange and 

dissemination of pertinent information on e.g. the 
accurate value of genetic resources; the rent avai-
lable to be shared between resource providers and 
developers; analysis of the link between equitable 
distribution of rents and their efficient management; 
and so on.
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Economic instruments have a central – indeed indis-
pensable – role to play in valuing nature’s public ser-
vices to society (OECD 1999; Bräuer et al. 2006;
Emerton et al. 2006; EC 2007). These services can
be targeted by a range of policy instruments inclu-
ding levies (5.4.1), intergovernmental fiscal transfers
(5.4.2) and government spending (5.4.3) (Ring 2002).

Fiscal instruments to safeguard ecosystem ser-
vices and biodiversity are part of the agenda for
ecological tax reform (Meyer and Schweppe-Kraft
2006; Ring 2008a). Such instruments could be used
more widely to provide incentives for conservation
and to raise funds for conservation (OECD 1999;
Emerton et al. 2006: 39). Such tools are also central
to social policy, including the redistribution of wealth
and income – making them especially suitable for
combining biodiversity and ecosystem conser-
vation with poverty reduction (OECD 2005; World
Bank 2005).

5.4.1 USING PUBLIC LEVIES TO 
STIMULATE CONSERVATION

As highlighted in this report, the value of biodiver-
sity and many ecosystem services cannot al-
ways be captured by market mechanisms alone.
Economic instruments such as taxes, charges and
fees – as well as targeted exemptions from these in-
struments – are a crucial element of the policy
maker’s toolkit and complement regulation (see
Chapter 7), direct payments for services (PES, see
Section 5.1 above) and voluntary approaches from
certification, informal codes of conduct to non-bin-
ding agreements25. Economic instruments can pro-
vide strong incentives for more sustainable behaviour
by citizens, businesses and even governments them-
selves – if they are well-designed and based on rele-
vant indicators.

TAX AND COMPENSATION MECHANISMS 
TO REWARD STEWARDSHIP5.4 

Although land, property and income taxes have
considerable potential to integrate and reward
ecological concerns, they are rarely used for this
purpose. Tax systems can provide a number of opti-
ons to reduce existing tax burdens, either through
credits or exemptions. A tax exemption can function
like a PES to reward positive conservation efforts: the
difference is that the PES is a direct payment for a
service whereas the exemption is effectively a non-
payment (of moneys that would otherwise be due as
tax). Even if the financial outcome is similar, the in-
strument design is different and so, often, is public
perception. Some see tax breaks as a form of ‘thanks
for efforts’ that are preferable to payments for ser-
vices rendered, although in economic terms they may
be equivalent.

Tax exemptions or credits can be used to reward
landowners who undertake biodiversity conservation
or agree to forego future development in order to sa-
feguard habitats (Boyd et al. 2000). Such exemptions
take many forms and are found in a range of juris-
dictions (Shine 2005). Familiar examples include con-
servation easements and tax incentives for land
donation for conservation (see Box 5.17).

Tax incentives are not limited to gifts of property or
interests therein. In the Netherlands, for example,
savers and investors are exempt from a capital gains
tax if they invest in specified green projects or capital
funds (Box 5.18).
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5.17: Tax incentives for conservation easements and ecological gifts in North America 

An easement is a legally binding restriction placed on a piece of property to protect its resources (natural or man-
made) by prohibiting specified types of development from taking place on the land. It may be voluntarily sold or 
donated by the landowner.

United States: The US has long experience of using easements to secure long-term conservation of natural areas.
They are currently used by over 1260 local and regional ‘land trusts’ or conservancies, which act as the easements'
trustees. By 2000, land trusts had protected over 1 million hectares (nearly 2.6 million acres) through conservation
easements — almost 500% up on 1990. Usage of this type of instrument has continued to grow. By 2005, land
trusts held conservation easements on over 2.5 million hectares (6.2 million acres) and government agencies 
and national non-profit organisations also had sizable holdings under easement (Land Trust Alliance 2006). 

The Nature Conservancy is the largest non-profit holder of conservation easements with 1.3 million hectares (3.2
million acres). The Natural Resources Conservation Service (NRCS) funded by the U.S. Department of Agriculture
has responsibility for monitoring, managing, and conducting enforcement activities on approximately 11,000 con-
servation easements covering more than 800,000 hectares (2 million acres) (Risman et al. 2007).

Easements can be purchased or donated. Donations have been a big part of the story, motivated by the ability to
reduce taxes and claim charitable deductions. Progressive changes in tax codes and development of appraisal
techniques are practical developments that have encouraged their use, whilst easement contracts are fairly
routine and straightforward to put together. Such instruments have played a role in helping people understand
the public interest in conserving biodiversity values on private property – the whole reason for easements is that
there are public goods arising from private lands.

Part of the explanation for the popularity of easements in the US is that environmental land use regulations are
relatively weak, governed by municipalities rather than state and federal governments: private property reigns
supreme, but landowners may donate or sell the public interests in their land. There may be less need for ea-
sements in countries with tighter land use restrictions and highly developed rights of public access e.g. in Eu-
ropean countries such as Germany or the UK.

Key questions when designing easement contracts include their duration (perennity), monitoring and enforcement
in order to avoid challenges to use/development restrictions arising as properties change hands over generations. 

Sources: Boyd et al. 2000; http://www.nature.org/aboutus/howwework/conservationmethods/
privatelands/conservationeasements/files/consrvtn_easemnt_sngle72.pdf

Canada: The Ecogift Programme was introduced in 2001. It provides tax benefits to owners of ecologically
sensitive land if they donate it – fully or partially – to specified recipients who take responsibility for its sustai-
nable management and conserving natural habitat. The list of possible recipients is strictly defined by legis-
lation and includes the Federal Government, provincial or territorial governments, municipalities, municipal
or public bodies performing government functions and charities approved by Environment Canada. The
donor of the land (or the interest in the land) receives tax benefits in return: 

• the total value of the ecogift from an individual donor may be used to calculate a non-refundable tax credit;
• the value of the gift can be directly deducted from taxable income of a corporate donor;
• capital gains are exempt from taxes.

Source: http://www.qc.ec.gc.ca/faune/pde-egp/avantages_e.asp



5.4.2 GREENING INTERGOVERNMEN-
TAL FISCAL TRANSFERS 

Public spending includes fiscal transfers bet-
ween different levels of government – which are
often neglected in conservation strategies. Huge
amounts of tax revenues are redistributed from national
to sub-national and local governments to provide the
latter with monies to build and maintain schools, hos-
pitals and roads and so on. These public finance me-
chanisms are critically important for local and regional
decision-makers (see TEEB D2) but are rarely conside-
red in terms of their ecological impact (Ring 2002). 

Government spending at local, national and interna-
tional levels needs to fully integrate biodiversity con-
servation and maintenance of ecosystem services.
Integrating such concerns into systems for distribu-
ting tax revenues to lower levels of government can
encourage decision makers to take more care of na-
ture whilst also nurturing their tax base. Currently, ho-
wever, tax incentives are mainly directed towards
attracting more businesses, residents and con-
struction activities which give rise to land uses that
destroy or damage natural habitats (see Chapters 6
and 7) instead of setting incentives towards conser-
vation (see Chapter 8).

Changing the economic signals can create win-
win situations. By way of example, many federal
authorities use the area of a municipality or province
as one criterion for determining fiscal transfers – it is
only a small step to include ‘protected area’ as an ad-
ditional criterion for allocating tax revenues. This could
help raise funds to address the local management
and conservation objectives of protected areas (see
Chapter 8) and reduce their image as a fiscal burden
or obstacle to development. Positive effects will be
even stronger if people living in and around these sites
receive some of the benefits involved in ecological 
fiscal transfers: this could help to reduce local oppo-
sition to protected areas in some cases.

Decisions to establish protected areas are often taken
by higher levels of government with local decision-
makers having little influence on site selection. 
Including protected areas as a criterion for intergo-
vernmental fiscal transfers could help to reconcile the

local costs of protected areas with their benefits,
which often reach far beyond municipal boundaries. 

A few countries have taken steps to introduce
ecological fiscal transfers to compensate munici-
palities for land-use restrictions imposed by pro-
tected areas. Since 1992, several states in Brazil have
introduced ‘conservation units’ (CUs), a protected area-
based indicator, for the redistribution of value added tax
from state level to municipalities (Grieg-Gran 2000). In
January 2007, Portugal amended its municipal finance
law to introduce ecological fiscal transfers to reward
municipalities for designated EU Natura 2000 sites and
other protected areas within their territories (De Melo
and Prates 2007). 

Using such criteria to redistribute tax revenues between
different levels of government can help realign the in-
centives of public actors, as the Brazilian experience
shows (see Box 5.19). However, care should be taken
to ensure that such transfers are clearly linked to wider
benefits and that higher levels of government do not
end up assuming the burden of providing local goods
and services (e.g. sewage disposal) that are normally
provided by municipalities from their own resources.

As with PES schemes, spatially explicit modelling
and GIS tools can help illustrate the potential con-
sequences of ecological fiscal transfers at the
planning stage. Fiscal transfer schemes are country-
specific and politically sensitive, due to the substantial
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Box 5.18: ‘Green Funds Scheme’ in the 
Netherlands (Regeling groenprojecten)

The Scheme was set up to encourage projects that
have a positive effect on the environment. The go-
vernment offers a tax advantage to ‘green’ savers
and investors, while banks can offer loans at lower
interest rates for projects such as sustainably built
houses, wind farms, developing forests or organic
agricultural businesses. In the Dutch tax system,
savers and investors normally pay 1.2% capital
gains tax over the amount saved or invested. Ho-
wever, green capital is exempt from such tax, up to
a maximum of 52,579 EUR per person (2006). 
Source: http://www.senternovem.nl/greenfundsscheme/index.asp  
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Box 5.19: Ecological fiscal transfers in Brazil 

12 out of 27 Brazilian states have adopted the ‘ICMS26 Eco-
lógico’ (see map) and others are preparing relevant legisla-
tion. Different states have implemented different ecological
indicators for redistribution of state value added tax income
to municipalities but all use Conservation Units (CUs) as the
ecological indicator related to PA categories for biodiversity
conservation. 

Paraná was the first state to introduce the ecological ICMS,
in 1992. 2.5% of the amount distributed at local level is al-
located according to the quantity and quality of CUs; anot-
her 2.5% considers water protection areas within a
municipality’s territory. By the year 2000, CUs had increased
by 165% and municipalities with larger shares of protected
areas had considerably benefited from increased revenues.

Source: May et al. 2002; Ring 2008b

Box 5.20: Modelling intergovernmental fiscal transfers for conservation in Germany

Figure 5.10: Protected areas overlaid over municipal
borders in Saxony, Germany 

Figure 5.11: Percentage change in general lump-sum
transfers when the Saxon fiscal transfer system 2002
was expanded to include designated protected
areas.

Source: Ring 2008a

This model of Saxony’s fiscal transfer system from state to local level is based on administrative, social and
economic data from 2002. It has been enlarged by the conservation units (CU) indicator to take account of
local ecological services whose benefits cross municipal borders. CUs are standardised areas within the borders
of a municipality that belong to existing categories of protected areas defined by Saxony’s nature conservation
law (Figure 5.10). The map in Figure 5.11 shows relative changes in general lump sum transfers if CUs are
used in addition to existing indicators (inhabitants and schoolchildren) to calculate the fiscal need of a Saxon
municipality.



financial flows involved. Building on existing transfer
schemes and integrating suitable ecological criteria (e.g.
protected area coverage in hectares as a percentage of
territory covered) can help decision makers promote in-
novative solutions to raise funds for conservation.

For Switzerland, Köllner et al. (2002) have developed a
model for intergovernmental transfers to the local level,
based on biodiversity indicators and cantonal bench-
marking. For Germany, Ring (2008a) suggested ways of
incorporating protected areas into the intergovernmental
fiscal transfer system in Saxony (see Box 5.20).

5.4.3 COMPENSATING LAND USERS 
FOR WILDLIFE DAMAGE

Compensation payments are designed to indemnify
land users, mostly farmers and fishermen, for the da-
mage caused by particular wildlife species e.g. damage
to livestock by wolves (Fourli 1999) or to fishing gear by
seals (Similä et al. 2006). These kind of payments can be
controversial but many have proven to be effective and
are accepted by local stakeholders. Compensation sche-
mes have been set up in many developed and developing
countries (see example in Box 5.21 and also the India/
elephants reward programme case in Chapter 8). 

Although compensation payments for wildlife damage
are sometimes essential to prevent hunting or culling
of protected and highly endangered species, they 
are often associated with – or may even create – a 
negative perception of wildlife. In many countries, 
perspective is shifting away from damage compen-
sation schemes (i.e. seeing wildlife as a cost) towards
developing public payments that reward the presence
of wild animals on private lands or support measures
to provide feeding habitats for protected species (i.e.
seeing wildlife as positive and making related pay-
ments) (Similä et al. 2006; Suvantola in preparation;
see Box 5.22 and the discussion on PES in Section
5.1). 
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Box 5.21: Goose Management Scheme, 
Scotland

This scheme aims to promote conservation and a
sustainable goose population by compensating far-
mers for damage to agricultural crops caused by
wintering wild geese. It requires a specific area on
each farm to be set aside for geese, which may then
be scared away from the remaining farm areas.

At the start of this initiative, payments were made
on the basis of geese headage which involved high
transaction costs. Payments are now made on an
area basis. The maximum payment is £ 301.55
(about 338 EUR) per hectare of rotational grass or
arable land. The payments are made by the UK go-
vernment according to the five-year agreement in
place. 

Source: MacMillan et al. 2004

Box 5.22: Rewarding conservation of golden
eagles by the Sami in Finland 

The scheme provides compensation for losses
caused by golden eagles to reindeer husbandry in
Northern Finland. As recently amended, it aims to
promote the conservation status of the species rat-
her than focusing primarily on damage. 

Payments are now based on nesting and repro-
duction of the species and actively involve the Sami
people in monitoring nesting sites. Participants
have access to information on nesting sites and
also provide information to conservation authorities
on newly discovered sites. In this way, the scheme
discourages disturbance of the eagles during nes-
ting and encourages creation of nesting sites rather
than their destruction. There is also ongoing follow-
up to build trust between the authorities and those
who are subject to the negative impacts of the spe-
cies’ recovery. 

Source: Similä et al. 2006; Suvantola in preparation 



T E E B  F O R  N A T I O N A L  A N D  I N T E R N A T I O N A L  P O L I C Y  M A K E R S  -  C H A P T E R  5 :  P A G E  4 5

R E W A R D I N G  B E N E F I T S  T H R O U G H  P A Y M E N T S  A N D  M A R K E T S

Market mechanisms that reflect the values of biodiver-
sity are well established for some goods and services
and have been growing steadily over the last decade27.
This trend reflects the increasing awareness of many
consumers and producers that conventional production
and consumption practices threaten the long-term via-
bility of ecosystems. This section outlines progress on
market development in key sectors (5.5.1) and identifies
barriers to the success of ‘green’ products and services
(5.5.2) before considering ways to expand the reach of
biodiversity-friendly markets (5.5.3). 

5.5.1 SUPPORT FOR BIODIVERSITY-
FRIENDLY PRODUCTS AND 
SERVICES

Market niches are available for products and ser-
vices that can reliably distinguish themselves
from their competitors by demonstrating conser-
vation credentials, including:
• products characterised by reduced direct impacts 

on biodiversity, due to adoption of more efficient 
or low-impact production and processing methods
(e.g. reduced impact forestry or fisheries);

• products with reduced indirect impacts on biodiver-
sity as a result of decreased pollution load (e.g. 
biodegradable detergents);

• products and services based on the sustainable 
use of ecosystem services and biodiversity (e.g. 
ecotourism or biotrade). 

While most product markets still do not treat biodiver-
sity as a key concern, there is growing evidence from
across the world that conservation can enhance a
company’s competitive position and be an oppor-
tunity in all sectors. In some cases, biodiversity-
friendly products and services can:
• attract market share or premiums for certain 

products and their suppliers; 

DEVELOPING MARKETS FOR 
GREEN GOODS AND SERVICES 5.5 

• facilitate access to previously inaccessible markets 
or create entirely new markets;

• offer enhanced product differentiation in increa-
singly competitive global markets;

• reinforce and validate positive community relations 
and improved corporate image;

• improve employee morale, retention and producti-
vity; and 

• support the poor where they are directly involved 
in production (Bishop et al. 2008).

BUSINESS ACTION ON GREENING 
SUPPLY CHAINS

For most business sectors and companies, biodiversity
conservation is still seen as a liability rather than a profit
centre. The main drivers of private investment in biodi-
versity come from legal requirements, charitable impul-
ses and informal pressure from shareholders, local
communities and NGOs. The business case for such in-
vestment is more often expressed in terms of protecting
firms’ market share or minimising risk to reputation. 

However, there are exceptions. Some retailers commit-
ted themselves in the early 1990s to stock only timber
products certified as meeting strict environmental per-
formance standards. For example, the B&Q Do-It-
Yourself chain in the UK, owned by Kingfisher, was one
of the companies responsible for setting up the Forest
Stewardship Council (see below) to provide a credible
mechanism to demonstrate responsible purchasing of
timber products. 

Such private voluntary actions can help make markets
work better for the environment. When large companies
choose to direct their purchasing power in a particular
direction, they can have a large impact on trade and
production practices around the world. Such initiatives
require vision and commitment from the top as well as



considerable patience as such options are not easy or
cheap to implement. However, the payback in public
relations and corporate social responsibility are often
deemed worth the risk.

PUBLIC SUPPORT FOR GREEN MARKETS

In April 2009, the European Commission issued a
Communication signalling its strong support for
the Fair Trade movement (EC 2009). It applauded
private sector initiative in this area although stopping
short of mandating any action. Fair Trade focuses on
social rather than environmental criteria but EU support
is a positive development for the certification industry
in general. Individual governments can also support bio-
diversity-friendly products and services through green pu-
blic procurement policies and practices (see Section 5.6). 

Several international institutions recognise the value of
encouraging products and services that take biodiver-
sity and ecosystems into account. The CBD,
UNCTAD, CITES and a growing number of coun-
tries support BioTrade activities for the promotion of
goods and services derived from native biodiversity
under strict sustainable development criteria.

NON-GOVERNMENTAL ORGANISATIONS
AND GREEN MARKETS

NGOs have played a significant role in developing vo-
luntary environmental standards for a range of products
and services. WWF worked in partnership with Unilever
to establish the Marine Stewardship Council (MSC) for
the certification of sustainably produced marine pro-
ducts (see Box 5.24) and has helped catalyse demand
for certified timber. International NGOs such as Conser-
vation International and WWF are currently involved in
various fora addressing biofuel production e.g. the
Round Table on Sustainable Palm Oil. 

Since the mid-1990s, several non-profit organisations
have been established to assess the sustainability of
selected commodities and services against emerging
standards on biodiversity-friendly production. These
programmes are increasingly formalised through inde-
pendent certification and assurance mechanisms, with

both NGOs and private firms competing to offer verifi-
cation and audit services (see below).

CERTIFICATION OF FORESTRY PRODUCTS

The International Tropical Timber Organisation (ITTO),
established under UN auspices to administer a trade
agreement between producers and consumers of tropical
timber, describes sustainable forest management as
forest-related activities that do “not damage the forest to
the extent that its capacity to deliver products and ser-
vices – such as timber, water and biodiversity conserva-
tion – is significantly reduced. Forest management should
also aim to balance the needs of different forest users so
that its benefits and costs are shared equitably”28. 

Several certification schemes now exist for forest ma-
nagement, of which two are responsible for the majority
of forest certification (see Box 5.23). 

Between 2001 and 2005, global coverage of certified
forests expanded by about 50 million hectares per year,
mainly due to a rapid increase in certified forest area in
North America (Figure 5.12). By 2009, 325.2 million
hectares worldwide had been certified under various
schemes (8.3% of total forest area: UNECE/FAO 2009). 

In terms of global roundwood production (i.e. sections
of timber in raw unmanufactured state), approximately
26% was harvested from certified forests between May
2008 and May 2009. However, the rate of expansion
has decreased over the last three years. Between May
2008 and May 2009, the rate of increase did not ex-
ceed four million hectares (Table 5.3). 

This reduction in the rate of expansion of certified
forestsmay reflect the fact that, in the developed world
at least, most of the larger forest areas are already cer-
tified. Certifying forests in developing countries presents
continuing challenges linked to lack of capacity, 
resources and incentives to participate as a signi-
ficant proportion of forest areas are owned by smaller
non-industrial and communal sectors. The geographical
bias of certified forests towards the northern he-
misphere inevitably limits the effectiveness of certifica-
tion as an instrument for protecting biodiversity (see
Table 5.3 and Section 5.5.2 below). 
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Box 5.23: Market penetration to date by major forest certification schemes 

The Programme for the Endorsement of Forest Certification Schemes (PEFC) is an international um-
brella organisation working for the assessment and mutual recognition of national schemes. These must
comply with basic PEFC requirements but may adhere to stricter environmental criteria. PEFC certification
may cover smaller schemes e.g. the American Tree Farm System (ATFS) for small forest owners. Members
include 25 independent national schemes that have undergone rigorous assessment: they cover over 200
million hectares of forest, making it the world’s largest scheme.

Source: http://www.pefc.org

The Forest Stewardship Council (FSC) is an independent, non-profit organisation established in 1993.
Members include environmental and social groups, representatives of the timber trade, indigenous people’s
organisations and forest product certification organisations. FSC certification is based on ten principles
that encompass principles of sustainable development and equity as well as environment. By 2009, FSC
had certified over 113 million hectares in 82 countries. The value of FSC-labelled sales is estimated at over
US$ 20 billion, representing four-fold growth since 2005.

Source: www.fsc.org; FSC 2009; UNECE/FAO 2009 

Use of certified or controlled wood fibres from sustainably managed forests in drinks carton manu-
facture is rising sharply. In 2008, usage by Tetrapak, Elopak and SIG Combibloc (which represent 80% of
the global market) increased from 47% to 77% according to independent verifier ProForest. The three com-
panies have pledged to purchase 100% of their paperboard from ‘legal and acceptable’ sources by 2015,
using standards developed by FSC, PEFC or equivalent schemes.

Source: ENDS Bulletin 17.11.09 (www.endsreport.com/bulletin)

Figure 5.12: Forest area certified by major certification schemes (2000-2009)

Source: UNECE/FAO 2009



CERTIFICATION OF SUSTAINABLE 
FISHERIES

As demand for fish and other marine and aquatic species
continues to increase and the commercial fishing industry
goes to ever greater lengths to access new fish resources,
a consensus is emerging that the world’s fisheries are in
peril. The impact of fisheries and aquaculture on the wider
marine and coastal environment is also of grave and gro-
wing concern. Aquaculture expansion, seen as a means
to reduce pressures on wild stocks, has been implicated
in the loss of coastal habitat (e.g. mangroves in tropical
zones) whilst the farming of higher value species (e.g. sal-
mon and prawns) still requires substantial fishmeal inputs. 

The fisheries sector has a substantial direct interest in
engaging with the issue of biodiversity and ecosystem
protection to: 

• secure long-term supplies of target fish. Healthy 
ecosystems have higher productivity, but require 
management of the ecosystem as a whole;

• safeguard reputation and access to markets.
Consumers and retailers are increasingly concerned 
about the impacts of fisheries on target and non-
target species and seabed habitats and are deman-
ding assurances that the industry take action to 
address them.

Several initiatives have been launched to conserve
fish stocks more effectively. The FAO Code of Con-
duct for Responsible Fisheries establishes a voluntary
framework on which to base sustainable fishing
practices29. The Seafood Choices Alliance, a global
association of fishers, fish farmers, wholesalers and
restaurants, works to promote ocean-friendly sea-
food30. For tuna, the Global Tuna Conservation Initia-
tive launched by WWF and TRAFFIC is working to
establish an ecosystem-based management ap-
proach for tuna stocks31. 

Of the fisheries market labels, the Marine Stewardship
Council (MSC) is the most widely recognised and has
the largest geographic coverage (see Box 5.24).

CERTIFICATION OF BIODIVERSITY-
FRIENDLY AGRICULTURAL PRACTICES

The impact of agricultural practices (e.g. conversion
and degradation of natural habitat, pollution) has been
identified as the main reason for the loss of terrestrial
biodiversity (sCBD and MNP 2007). By 1990, over two
thirds of the area within two of the world’s fourteen
major terrestrial biomes and over half of the area within
four others had been converted, primarily for agricul-
ture (MA 2005b). 
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Table 5.3: Global supply of roundwood from certified resources (2007-2009)

Region Total forest area 
(million ha)

Total forest area certified (%)Total certified forest area
(million ha)

2007

164.2

80.8

20.6

9.9

2.6

12.1

1.6

291.8

2008

181.7

84.2

24.6

9.4

3.0

15.0

2.0

319.9

2009

180.3

82.2

25.2

10.3

5.6

14.6

3.0

321.1

2007

34.9

52.0

2.3

5.0

0.4

1.3

0.3

7.5

2008

38.6

54.1

2.7

4.8

0.5

1.6

0.4

8.3

2009

38.3

52.8

2.8

5.2

0.9

1.5

0.6

8.3

North 
America

Western
Europe

CIS

Oceania

Africa

Latin 
America

Asia

World total

470.6

155.5

907.4

197.6

649.9

964.4

524.1

3,869.5

Sources: UNECE/FAO (2009) using individual certification schemes;
the Canadian Sustainable Forestry Certification Coalition; FAO and authors’ compilations 2009.



At the same time, the agricultural sector can provide im-
portant biodiversity benefits through modified manage-
ment systems and alternative technologies and practices
(e.g. organic farming, agro-forestry systems, soil conser-
vation techniques, conservation of riparian forests). Agro-
forestry (combining trees and shrubs with crops and/or
livestock) has been part of traditional agriculture for years
(see Tetetay and Tegineh 1991). Trees on farms can have
multiple benefits e.g. soil regeneration, producing high-
level fruits, fibre and medicines, and maintaining ecosys-
tem services such as water, carbon sequestration and
biodiversity34.

Farmers in many countries are increasingly addressing
environmental concerns through changes in their pro-
duction practices. Various labels and certification stan-
dards – such as ‘sustainable’, ‘organic’, ‘free-range’ and
‘fair trade’ – are now used to distinguish farms using en-
vironmentally favourable practices from those using con-
ventional methods. Depending on how such standards
are implemented, they could enable agri-businesses of
all sizes to promote conservation and sustainable use of
biological resources (Bishop et al. 2008). 

Organic agriculture is by far the largest type of certified
agriculture, generating 30.8 billion EUR in 2006. By the

end of that year, nearly 31 million hectares of land were
certified organic (constituting around 0.7% of the agri-
cultural land analysed in a comprehensive review by Wil-
ler and Yussefi 2007). By the end of 2007, a further 1.5
million hectares had been certified35. Global sales of or-
ganic food and drink have been increasing by over US$
5 billion a year, reaching US$ 46 billion in 200736. The
vast majority of organic products are consumed in
Europe or North America (Bishop et al. 2008).

There is much debate about the contribution of organic
farming to biodiversity conservation (Bengtsson et al.
2005; Gibson et al. 2007). Different certification schemes
require different biodiversity measures, leading the Inter-
national Federation of Organic Agricultural Movements
(IFOAM) to develop a guide for farmers on biodiversity
management and landscape quality in organic agriculture
(Bosshard et al. 2009).

Other biodiversity-friendly agriculture initiatives include:

• the Rainforest Alliance programme on sustai-
nable agriculture whose standard, certified by the 
Sustainable Farm Certification37, aims to protect wild-
life, wildland, workers’ rights and local communities38;

• GlobalGAP (Good Agricultural Practice), a private 
sector body that sets voluntary standards for 
agricultural product certification around the globe 
that cover biodiversity issues. This is a business-
to-business label not directly visible to consumers39;

• Ecoagriculture Partners. This partnership of 
organisations from NGOs in developing countries 
(e.g. African Conservation Tillage Network) through 
to international bodies like WWF and UNEP was 
established at the World Summit on Sustainable 
Development in 2002 to “enhance rural livelihoods; 
conserve biodiversity; and sustainably produce 
crops, livestock, fish, and forest products”40.

TOWARDS ECOTOURISM LABELLING

The tourism industry is responsible for some 220 million
jobs (or 7% of total employment) and over 9% of 
global GDP41. Tourism is a key export for 83% of de-
veloping countries: for the world’s 40 poorest
countries, it is the second most important source
of foreign exchange after oil42. Several biodiversity 
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Box 5.24: Volume and value of fisheries 
certified by the Marine Stewardship Council

The MSC is a non-profit organisation which uses eco-
labelling and independently-verified fishery certification
programmes to recognise sustainable fishing practi-
ces and contribute to the health of the world’s oceans.
A fishery has to demonstrate that it meets three prin-
ciples (sustainable fish stocks; minimising environ-
mental impact; effective management) to be certified. 

Between 1 April and 30 September 2008, the num-
ber of fisheries involved in the MSC programme rose
by 41%32. By 2009, over 2,300 MSC-labelled pro-
ducts were available in 42 countries, derived from an-
nual catches of nearly 4 million tonnes33. The quantity
and value of such products continues to grow rapidly.
Their retail value was expected to reach US$ 1.4 bil-
lion, an increase of US$ 400 million over 2008 sales. 

Source: www.msc.org



hotspots are experiencing rapid tourism growth: 23 hot-
spots have seen over 100% growth in tourist visits in the
last decade (Christ et al. 2003). 

Well-managed tourism can offer a vital source of funding
to projects supporting biodiversity and local communities
and provide an alternative to more damaging forms of
development, such as agriculture, logging, mining or
consumptive use of wildlife. Ecotourism – “responsi-
ble travel to natural areas that conserves the envi-
ronment and improves the welfare of local
people”43– stipulates that the net impact of travel on the
environment and on local people must be positive. This
goes further than nature-based tourism (i.e. travel to un-
spoilt places to experience and enjoy nature) which fo-
cuses more on what the tourist can gain and less on
ensuring that natural areas are protected (see Box 5.25).

The ecotourism sector grew between 20-34% annually
during the 1990s (Mastny 200144). In 2004, the nature
and ecotourism market grew three times faster
than the tourism industry as a whole45. In the USA in
2006, private spending on wildlife-related recreational
activities (e.g. hunting, fishing and observing wildlife)
amounted to US$ 122 billion or just under 1% of GDP
(US Fish and Wildlife Service 2007). The key to continued
growth of this form of tourism is maintenance of natural
areas in good condition. This requires reinvestment of
some tourism revenues in the protection of ecosystems. 

Although the tourism industry has experienced growth in
biodiversity-friendly niches and products, it lags other
sectors in establishing formal certification processes. Ho-
wever, there are now a growing number of certification

and labelling initiatives worldwide which provide an op-
portunity to achieve higher industry standards. In 2002,
the Final Report of the World Ecotourism Summit set out
guidelines for certification of ecotourism schemes, re-
commending that they should be global in concept but
local in application and accessible to very small ecotour-
ism enterprises. 

The new Tourism Sustainability Council (formed by 
a merger between the Partnership for Global Sustainable
Tourism Criteria and the Sustainable Tourism Steward-
ship Council in September 2009) has the potential to
provide a global accreditation body for ecotourism pro-
grammes that meet agreed standards. One criterion for
assessing the impact of this initiative will be how well it
meets the needs of small tourism operators, especially
in the developing world. 

THE NATURAL COSMETICS SECTOR

Cosmetics, care products and remedies based on na-
tural ingredients form part of the expanding trade in bio-
diversity products, although no formal certification
schemes are in place. A study by Organic Monitor put
the global market in natural cosmetics at US$ 7 billion in
2008, driven by the EU and US markets46. A report for
the European Commission found that demand for natural
cosmetics is being mainstreamed, driven by growing
awareness of human environmental impacts and a desire
to eliminate the use of products containing harsh chemi-
cals. The natural cosmetics sector is growing at roughly
20% per year in the EU and has already achieved a 10%
market share in the US (Global Insight 2007).

5.5.2 BARRIERS TO THE SUCCESS 
OF CERTIFIED PRODUCTS

Uneven coverage, linked to the cost and comple-
xity of certification

Despite impressive recent growth, the overall market
share of certified products remains low. For example,
MSC-certified seafood products have grown steadily
over the past decade but still account for just 7% of the
FAO’s total recorded global capture fisheries production
(MSC, pers. comm.). 
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Box 5.25: Biodiversity benefits from 
nature-based tourism in the Philippines

In Olango Island reef in Cebu, most revenues recei-
ved by the area (an estimated US$ 2.5 million annu-
ally) come from on- and off-site expenditures of
diving tourists. It has been estimated that if reef qua-
lity and wetland stewardship were improved, the area
could see a 60% increase in annual net revenues not
only from reef and mangrove fisheries but also from
tourist expenditures. 

Source: de Groot et al. 2006



Forest certification, in place since 1993, still only co-
vers 8.3% of the world’s production forests. Develo-
ping nations in Africa, Latin America and Asia have
vast and biodiverse forests but only 0.9%, 1.5% and
0.6% of certified forest respectively (UNECE/FAO
2009: see Table 5.3 above and Figure 5.13 below).
FSC, the main certifier in tropical and sub-tropical 
regions, increased its coverage in Africa by 88% in the
year to May 2009 and now has a certified area of ap-
proximately 5.6 million hectares (UNECE/FAO 2009).
However, in Indonesia, the FSC has certified just over
1% of the total forest estate. 

The expansion of certified biodiversity-friendly pro-
ducts and services is hampered by the cost and com-
plexity of implementation, reflected in relatively low
levels of certified production in developing countries.
The direct costs of certification may be insignificant for
large operators but can be a challenge for many small-
scale producers and community enterprises47. MSC
does allow a small part of a fishery to be assessed and
certified but this depends on the whole stock being
sustainable, i.e. individual operators who adopt impro-
ved practices may incur higher costs than their com-
petitors without any credible marketing advantage.

DIFFICULTIES IN COMMUNICATING 
BIODIVERSITY VALUES

A more fundamental barrier to the expansion of volun-
tary green markets is limited consumer willingness to
pay (WTP). A study focusing on eight EU Member
States found a low level of awareness and WTP for cer-
tified products amongst end-users (Forest Industries In-
telligence Limited 2009; cited in UNECE/FAO 2009).
There are indications that end-user reluctance to pay
the higher cost of certified products has steered impor-
ters and manufacturers away from FSC certification
when sourcing from countries in the tropics, towards
cheaper products verified as legal but not necessarily
sustainable. This also seems to be the case in countries
that were traditionally strong FSC supporters e.g. the
Netherlands (UNECE/FAO 2009). 

A large proportion of certified wood is often not label-
led on the market as it is destined for business to 
business transactions, rather than retail outlets. In
countries such as Finland, where most forest area is
certified, domestic timber markets have no incentive
to differentiate between certified and non-certified
wood (ITTO 2008).
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Figure 5.13 FSC certified forest per region, as of 1 January 2008

Source: FSC 2008a



While certification systems can signal values important
to some groups of people, they do not always capture
aspects important to other groups e.g. the cultural values
of biodiversity. Although nature tourism depends on a he-
althy environment, there is no guarantee that the tourism
industry will take steps to protect it. There is often a time
lag between profit-generating activities and the appea-
rance of environmental degradation, which can make it
difficult to develop a coordinated approach involving all
relevant stakeholders (Bishop et al. 2008). For example,
in 90 of the 109 countries where coral reefs occur, they
are damaged by cruise ship anchors and sewage, by
tourists breaking off chunks and by commercial harves-
ting for sale to tourists48. 

LACK OF BIODIVERSITY FOCUS BY 
CERTIFIED PRODUCTS AND SERVICES 

Many certification systems do not make their relationship
to biodiversity explicit. Organic farming labels, for exam-
ple, have been reported to be generally beneficial but the
certification does not set out to ensure biodiversity and,
depending on local circumstances, could actually reduce
species richness (Bengtsson et al. 2005). To further con-
fuse matters, there are substantial differences between
standards in terms of how they treat biodiversity.

Certification systems are based on the assumption that
adopting certain specified production and processing
practices will have positive biodiversity and ecosystem
benefits, regardless of the producer’s location in the
landscape/watershed. In practice, as mentioned above,
most certified forests are not very biodiverse49 and an or-
ganic farm located in the midst of a large agro-industrial
landscape may not provide much biodiversity benefit for
reasons beyond its control. Greater attention to land-
scape/watershed criteria in certification systems could
help ensure better biodiversity outcomes although, as
seen in the case of MSC, a broad ecosystem-based ap-
proach can weaken incentives for individual producers.

UNINTENDED CONSEQUENCES OF NEW
LEGISLATION

New regulations can sometimes limit market opportuni-
ties for natural products. For example, a potential barrier

to growth in natural cosmetics comes from tighter legis-
lation in the US and the EU (REACH) on the safety of
chemicals in cosmetics. This could reduce research in-
vestment into potential new ingredients, making it 
harder for new products to meet the new criteria. The
end result could be continued reliance on existing spe-
cies/products already approved under the legislation, 
at the expense of lesser-known biodiversity-friendly 
options. 

5.5.3 EXPANDING THE REACH OF 
BIODIVERSITY-FRIENDLY 
PRODUCTS

Practical steps to expand the reach of biodiversity-
friendly products could be taken to: 

• review and strengthen the biodiversity element 
of existing and new certification systems to 
ensure they monitor biodiversity use and impacts. 
Implementation methods currently in place require 
streamlining as customers (and sometimes user 
industries) are often unclear what a particular label 
means;

T E E B  F O R  N A T I O N A L  A N D  I N T E R N A T I O N A L  P O L I C Y  M A K E R S  -  C H A P T E R  5 :  P A G E  5 2

R E W A R D I N G  B E N E F I T S  T H R O U G H  P A Y M E N T S  A N D  M A R K E T S

C
op

yr
ig
ht
: 
C
av
al
ie
r9
2.
 U

R
L:
 h
ttp

:/
/w

w
w
.fl
ic
kr
.c
om

/p
ho

to
s/
ca

va
lie
r9
2/
53

66
38

05
7/
si
ze

s/
o/

lic
en

se
d 
un

de
r:
 h
ttp

:/
/c
re
at
iv
ec

om
m
on

s.
or
g/
lic
en

se
s/
by

-n
c-
nd

/2
.0
/



• include broader landscape considerations in 
certification processes to ensure that business 
works to improve overall regional biodiversity e.g. to 
ensure landscape connectivity across agricultural 
regions, prioritise efforts in high biodiversity areas etc.;

• create more supply push and market pull for 
certified products and services through increa-
sed consumer awareness and supply-chain manage-
ment by large commercial buyers (see also Section 
5.6 on green public procurement). This could be done 
through e.g. networks setting targets50 or the creation 
of eco-investment funds to support companies that 
are certified and/or have shown innovative ways of 
creating sustainable business models. For example, 
a Swiss company HotelPlan raised US$ 750,000 in 
2002 through a US$ 3 charge on bookings which 
was used to support sustainable tourism, environ-
mental efforts and emergency one-off projects (cited 
in Bishop et al. 2008);

• invest directly or indirectly in companies that 
market certified products, particularly from High 
Conservation Value areas. This could include tech-
nical assistance to help develop more profitable 
businesses and ensure sustainable management 
practices and access to markets. There is also an 
opportunity to create incentive programmes for 
companies committed to purchasing biodiversity-
friendly products or that make biodiversity protection 
their key output (see Box 5.26); 

• make better use of traditional knowledge of 
plant (and animal) species to develop new products 
that could reduce the costs of complying with 
chemical safety legislation and make global 
markets work better for the poor by helping 
provide non-timber forest products and other 
products suitable for bioTrade;

• support the adoption of certification standards 
in developing countries, particularly in regions 
where they are currently non-existent or embryonic 
and help small to medium businesses for whom the 
initial investment becomes prohibitive (see Box 5.27). 

Alongside this increasing interest in expanding the
reach of biodiversity-friendly products (see also
Section 5.6 on green public procurement), trade con-
cerns need to be borne in mind. While there are no
formal trade implications of private demand for goods
(e.g. choice of FSC-labelled goods or organic foods),
the position is more complicated when it comes to go-
vernments applying instruments like taxes or subsidies
to create price incentives for sustainable products (see
Box 5.28). 
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Box 5.26: Social stock exchange for 
public serving companies

The Social Stock Exchange is a way for investors to
invest in businesses established with the aim of de-
livering particular social objectives, such as alleviating
poverty or preventing environmental destruction51.
Allowing ‘social investors’ to make educated choices
about the impacts organisations have on society
could act as a powerful support for companies that
provide a social good. Encouraging investment and
trade can act as an incentive to keep biodiversity in-
tact in the face of competition from less biodiverse
alternatives.

Source: Yunus 2007

Box 5.27: MSC risk-based support framework
for smaller fisheries 

The MSC’s programme on Guidelines for Assess-
ment of Small-Scale and Data-Deficient fisheries
aims to provide small-scale and data-deficient fis-
heries with guidance on the assessment process.
This methodology, known as the MSC Risk Based
Framework, provides a risk assessment approach
to help evaluate key environmental indicators of 
the MSC environmental standard for sustainable
fishing. Although not limited to developing coun-
tries, it is likely to have the greatest uptake
amongst them. 

Source: http://www.msc.org/about-us/credibility/all-fisheries
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Box: 5.28: Trade and environment

The role of trade in sustainable development policies and ambitions is a complex one. The General Agreement
on Tariffs and Trade (GATT) and its successor, the World Trade Organization (WTO), are key components of this
relationship. These frameworks to regulate multilateral trade have been established through consensus among
their 153 member states and have progressively reduced global trade barriers, thereby contributing to the vast
increase in world trade witnessed over the past decades.

Trade and development
According to basic trade theory, increased international trade should lead countries to produce goods for which
they have a ‘comparative advantage’ in their production. This specialisation should, in turn, lead to a more op-
timal allocation of inputs and production of goods, something desperately needed with the global population
predicted to increase to over 9 billion people by 2050. Trade can also act as a force for development, providing
opportunities for exports overseas, increasing production and incomes at home and accelerating the global
dispersion of technologies – including environmentally important ones. 

Trade is often seen as also generating income and contributing to development by freeing up resources for in-
vestment in environmental quality and protection of ecosystems and biodiversity (Sampson 2005). However,
as UNEP and IISD (2005) note, “The links between trade and environment are multiple, complex, and important.
Trade liberalisation is – of itself – neither necessarily good nor bad for the environment. Its effects on the envi-
ronment in fact depend on the extent to which environment and trade goals can be made complementary and
mutually supportive.”

…and environment 
Governments have obligations not only under the WTO, but also various multilateral environmental agreements
(MEAs) such as the CBD and the UNFCCC. Debate often arises over a perceived risk of conflict between these
different international conventions, rules and disciplines. Although there have been no WTO legal disputes to
date regarding a conflict between specific MEA provisions and the WTO, governments may have to balance
WTO-related obligations not to discriminate in traded goods with MEA-related obligations to limit or ban the
import of goods produced under environmentally harmful conditions or that contribute to environmental degra-
dation. 

Both multilateral trade rules and environmental agreements include provisions focused on minimising the risk
of such conflict. The GATT includes an article (Article XX) that sets out general exceptions to its rules, including
for measures necessary to protect human, animal or plant life and health. Several MEAs specify that their im-
plementation should not adversely affect the rights and obligations derived from other existing international
agreements. For example, the CBD (Article 22(1)) contains a provision to this effect but makes an exception for
cases where the exercise of such rights and obligations would cause serious harm to biodiversity. 

Another potential issue exists for goods and products that have been produced according to criteria that
safeguard ecosystems and mitigate environmental pressures. The external costs of their production (i.e.
costs that society has to bear) are lower than those of competing goods not produced under such condi-
tions. It has been argued that to ensure a level playing field, the external environmental costs incurred in
the production of goods should somehow be reflected e.g. goods produced under environmentally-friendly
criteria should be rewarded for the lower costs transferred to society as a whole. This could have implications
for international trade, depending on how governments decide to reflect these cost differences (e.g. through
standards or labelling schemes).
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This report is not the place for an extensive discussion on the future organisation of international governance
on trade and environment, but some concerns and observations can be raised:

• It is legitimate to ask whether the WTO is the best venue for an increasing amount of dispute settlement 
procedures and agenda-setting on sustainability of products and production systems. Given that its 
primary task is to regulate the provision of a level playing field for world trade, directing the conditions 
under which products are produced might seem beyond its original intention; 

• Whilst the effects of trade liberalisation on economic development have been thoroughly investigated, 
this is much less true for its impacts on ecosystems and the environment (Verburg et al. 2009). Some 
studies have found that liberalising trade in agricultural products could lead to large biodiversity losses 
especially in Latin America and Africa yet would decrease losses in Europe and North America due to 
transfers in agricultural production (ten Brink B. et al. 2007);

• Trade-offs may exist between the long and short term; between economic development and environ-
mental and living conditions; and between natural capital and GDP. These are especially relevant for 
developing countries. Restricting trade in products by obliging certain production standards, or by 
favouring certain products over others, limits the flexibility (also in time) that developing country govern-
ments have to set their own priorities, whilst compliance can pose a significant challenge to small 
and medium-sized businesses in these countries. On the other hand, short-term development by ‘mining’ 
natural resources could mean long-term impoverishment.

• Given the ecological footprint of many developed economies and the impacts of producing their imports 
on climate change and biodiversity loss, there is a powerful argument for them to take action on at least 
the aspects of production that clearly influence global commons. 

• Understanding and defining terms such as ‘sustainable production’ or ‘environmentally-friendly products’ 
is important for ensuring trade and environment policies are mutually supportive. Finding common ground 
amongst governments on criteria for key terms should be viewed as an important prerequisite before 
enacting compulsory measures focused on sustainable trade. The broader the support for these criteria, 
the less resistance there will be to applying them to make trade more sustainable. Another trade-off 
presents itself here, as front-runner countries have to balance their desire for ambitious criteria with 
building a coalition based on a minimum level of shared principles. 

Sources: Sampson 2005; UNEP and IISD 2005; Verburg et al. 2009 and ten Brink B. et al. 2007
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“By giving a clear signal to all parties
involved in the procurement process,

public authorities can draw new 
environmental technologies into the
market place that in turn have the 

potential to strengthen the 
competitiveness of European 

industry. 

Green Public Procurement will 
also help EU Member States meet 
obligations for energy-efficiency in 

buildings, energy services and 
reduced CO2 emissions. The potential 

of this instrument is enormous and 
I recommend that public administrati-

ons, at all levels, turn policy into
practice and demonstrate their 
willingness to 'green' Europe.”
Stavros Dimas, EU Commissioner for Environment

5.6.1 OBJECTIVES AND TAKE-UP 
OF GPP POLICIES

Green Public Procurement (GPP) means that public
purchasers take account of environmental
factors when buying products, services or
works. A product or service can only qualify as
‘green’ if it goes beyond what is required by law
and beyond the performance of products com-
monly sold in the market. Whereas regulatory stan-
dards create a minimum baseline (see Chapter 7),
GPP helps to green the markets: ecologically innova-
tive products can increase market share and often get
a price premium.

Governments at all levels, public agencies and orga-
nisations can quickly make use of GPP to reduce
pressures on biodiversity, drive or create markets for

GREEN PUBLIC PROCUREMENT (GPP)5.6 
green products and green the supply chain. Their vast
buying power – from offices and canteens to con-
struction and transportation – can directly expand the
market for products and services produced or sup-
plied with less environmental impact (e.g. energy- and
water-efficient devices and building techniques, 
non-hazardous or bio-degradable products, organic
or seasonal food, sustainably produced timber and
paper). 

GPP can facilitate eco-innovation because govern-
ments can take more risk when opting for new pro-
ducts, assuming the role of ‘launching customer’.
This may create economies of scale and help com-
panies to move up the learning curve, put innovative
products on the market and create green-collar jobs.
Less green products and services are progressively
placed at a significant disadvantage when competing
for government contracts.

GPP has been rapidly developing since the early
2000s and is now being mainstreamed by environ-
mentally ambitious governments. The EU market for
government purchases alone exceeds 1,500 billon
EUR/year or 16% of EU Gross National Product. The
European Commission has proposed to Member
States that by 2010, 50% of their purchasing should
be GPP. Some have chosen to set more ambitious
targets e.g. in the Netherlands, the national govern-
ment intends to purchase 100% green by 2010, with
levels of 50 to 75% for local and regional govern-
ments (see Box 5.29).

Many other large economies – including Japan,
China, New Zealand, Korea and the US – also have
formal policies in place that stimulate GPP (see Box
5.30).



5.6.2 GPP STANDARDS, CRITERIA 
AND COSTING 

Standards and criteria are the backbone of GPP. Pro-
ducers and suppliers need to know on what basis
their products are assessed and how they can im-
prove their chances of winning a contract. Making en-
vironmental criteria measurable and transparent is a
considerable challenge given the range of products
and services purchased by governments. Coopera-
tion with relevant sectors and producers is needed to
strike a balance between environmental ambition and
product availability. Training of purchasers is important
to ensure that policy goals are translated into action. 

Through GPP, governments can choose to buy certi-
fied or labelled products that are guaranteed to meet
purchasing criteria for a given category of products
(see Box 5.31 and Section 5.5 above). Such policies

may not only have direct environmental benefits but
also increase the recognisability and diffusion of mar-
ket-based labelling schemes. 

Greening certain purchases may yield higher envi-
ronmental benefits than others. Recent studies have
focused mainly on CO2 effects of GPP policies and not
yet on direct biodiversity impacts. One found that focu-
sing on construction and electricity products and ser-
vices is the ‘low-hanging fruit’ for governments willing to
target CO2 emissions (PWC 2009). GPP’s specific be-
nefits for biodiversity could be assessed by analysing
procurement criteria with a positive effect on biodiversity
and linking this to actual contracts and amounts bought
by national/local governments. However, it is already
clear that creating demand for products with low envi-
ronmental impacts is directly or indirectly beneficial for
soil and water quality, ecosystem integrity and long-term
sustainability of natural capital.
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Box 5.29: The ‘Green-7’ in the European Union

Seven EU Member States (Austria, Denmark, Finland, Germany, Netherlands, Sweden and UK) consistently
have more tenders with green criteria than other Member States, supported by:
• strong political drivers and/or national guidelines; 
• national GPP programmes in place for a number of years; 
• strong information sources (dedicated GPP websites containing relevant criteria/specifications); 
• innovative procurement techniques (most use dedicated tools e.g. life-cycle costs as an award 
criterion, or functional specifications/requests for environmental variants); 

• application of environmental management systems by purchasing organisations. 
Source: Bouwer et al. 2006

Box 5.30: Strengthening regulations for GPP implementation in China

China’s Government Purchase Law took effect on 1 January 2003. Five years later, official statistics show
that about 5.1 billion Yuan (630 million US$) has been saved in government procurement costs.

The Law as enacted established a ‘preferential’ list which allowed government bodies to shop around for
other products if they could justify them on cost and energy-efficiency grounds. Subsequently, the State
Council adopted a compulsory list (December 2007) of nine types of products, including air conditioners,
fluorescent lamps, televisions, electric water heaters, computers, printers, computer monitors and water
nozzles.

A new State Council Order, published on the central government's website, indicates that China will impose
tougher compulsory procurement rules for energy-saving products and give priority to eco-friendly products
in future public purchases. 

Source: China Daily, 14 April 2009



Considering the time it can take to develop compre-
hensive criteria for all products, starting with products
with the highest impacts creates the quick-wins. Pro-
ducts whose biodiversity impact can clearly be redu-
ced – and which represent a significant share of
public expenditure – include:
• timber (used in construction, water works, furni-

ture and paper: see Box 5.32);
• food (government canteens and restaurants). 

One estimate suggests that if all public authorities 
switched from conventionally to organically produ-
ced foodstuffs, this would reduce phosphate 
release in fertiliser by 41,560 tonnes per year 
(PO4-equivalent), roughly the amount currently 
used by 3.5 million Europeans52; 

• information and communications technology (ICT). 
Aside from energy consumption, ICT demand for 
metals and minerals (e.g. silver, tin, copper, gold, 
cadmium, lead and mercury) forms a significant 
part of global trade in these inputs. Governments, 
as major purchasers, can play a big role in shifting 
extraction and waste management practices 
towards lower impact practices. 

GPP is not automatically more expensive than
conventional procurement procedures: on the
contrary, it can be a cost-saving tool for government.
Price will depend on the products available, market
competition and the way in which costs are assessed.

Assessing a purchase over its entire life-cycle (c.f.
simply on purchasing cost) shows that energy-saving
products are often worth the investment and can re-
duce costs in the long run (see Box 5.33). 

Lastly, benefits of scale are available where criteria
and standards can be applied across a range of 
markets and/or through joint procurement policies
(see Box 5.34). Harmonisation of purchasing criteria
across countries could further lower costs but may in-
volve lengthy international negotiation. 
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Box 5.31: Tightening criteria for centralised procurement: timber purchasing in UK 

The UK established a Central Point of Expertise for Timber (CPET) to advise government on timber purcha-
sing. The CPET advised that the 5 main timber certification schemes (FSC, PEFC, CSA, SFI, MTCC) complied
with government criteria on legality, as did certain independent schemes. As purchases not covered by such
schemes had to supply ‘equivalent evidence’ (‘Category B’ evidence), most suppliers opted to use formal
certification as it simplified proof of compliance.

In April 2009, criteria were strengthened. The entry level for GPP consideration was raised from Legal only
to ‘Legal & Sustainable’, effectively ruling out anything but fully certified timber for central government pro-
jects. This high-level commitment has boosted demand for and availability of certified timber in the UK market,
as measured by rapid growth in certified forest area and in the number of Chain of Custody certificates.

Remaining policy challenges include patchy implementation of detailed compliance specifications through a
complex government bureaucracy. However, the mere existence of this policy sends out a clear and powerful
message of intent.

Source: www.proforest.net/cpet 

Box 5.32: Energy and water savings through
green procurement in Denmark

Danish public procurement of virgin paper is
around 22,500 tonnes per year. For every tonne
of recycled paper, 3,200 kWh of energy and 10
m3 of water can be saved. It has been estimated
that if all public authority use of virgin paper in 
public procurement was replaced by recycled
paper, this would save 73,000 MWh in energy and
225,000 m3 of water, equivalent to the yearly
energy consumption of 15,000 Danish house-
holds.

Source: http://www.gronindkobsportal.dk/Default.asp?ID=262
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Box 5.33: Cost savings identified through ‘whole life costing’ in Germany

Whole-life cost analyses for GPP in some German cities reveal that the overall cost of green products and
services is often lower than ‘normal’ products, once their entire life is taken into consideration. The table
below provides comparisons between green and other products based on city experiences. Negative values
indicate that GPP resulted in cost savings.

Source: Öko-Institut and ICLEI 2006

In Hamburg, the Environment Agency repla-
ced all bulbs with energy efficient lamps in
300 buildings. Annual power consumption
decreased by 4.5 million kWh, saving
225,000 EUR (at a unit price of 5 centimes).
The chart below shows the example of an ad-
ministrative unit equipped with 50 lamps, ta-
king into account the life cycle of an energy
saving bulb (40 months) and interest rate 
effects for 2004.

Source: Saxon State Ministry for the Environment and
Agriculture 2006

5.6.3 TACKLING CONSTRAINTS ON 
IMPLEMENTING GPP 

GPP face a variety of barriers (Bouwer et al. 2006).
First, there is often a perception that purchasing green
will introduce extra financial costs to the organisation
(instead of neutral or reduced costs). As mentioned
above, this is not necessarily the case. However, the

right balance needs to be struck between ambitious
criteria and sufficient supply of goods. Drawing up
strict criteria is little use if there are no products avai-
lable (or too few) that can meet them.

Second, the necessary infrastructure to develop and
implement GPP may be lacking. Investment may be
required to build capacity for developing and setting



criteria, to transfer these into practical tools and as-
sessments and to train purchasing officers. Essential
components of GPP policies include third party veri-
fication of compliance and supply chain management:
the more a product is a combination of inputs, the
more complicated it can become to trace the impacts
of inputs at their respective points of production. 

Third, building support at political and/or managerial
level is important for efficient policy implementation.
A phased approach can be useful, using demonstra-
ted small-scale success to leverage support for broa-
der roll-out (see Box 5.35).
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Box 5.34: Joint procurement through the EcoProcurement Service Vorarlberg, Austria

Since 1998, 96 municipalities in Austria’s most western province have collaborated on GPP through a 
environmental association (Umweltverband Vorarlberg). In 2001, the dedicated EcoProcurement Service
Vorarlberg (ÖkoBeschaffungsService – ÖBS) was launched to:

• organise joint procurement activities on behalf of all member municipalities;
• offer legal and environmental advice on GPP;
• organise workshops on GPP;
• develop GPP guidelines for specific product groups (office equipment and building construction);
• assist municipalities in implementing sustainable construction.

A key driver was the realisation that few municipalities were applying environmental criteria, even when clear
guidance was available. Joint procurement was seen as a way to combine financial and environmental benefits
and reduce costs. Substantial savings have been made in administrative costs (20-60%) and in prices 
paid for products (5-25%). In 2005 savings of about 286,500 EUR were achieved. 

Source: http://www.iclei-europe.org/index.php?id=3490

Box 5.35: Phased implementation of green food procurement policies in Scotland

East Ayrshire, Scotland: Over four years, the local authority transformed the school meal service from a
standard public service to a successful model of sustainable food provision supporting local and organic pro-
ducers and promoting a healthy food culture. The pilot project (one primary school, 20,000 meals in one year)
began in August 2004; the second phase from 2005 involved 10 primary schools (220,000 meals); in early
2007, the scheme was expanded to include 26 primary schools and will eventually cover all 44 primary schools
and 9 secondary schools in the county.

The scheme was conceived and managed by the East Ayrshire Council and financially supported by the Scottish
Executive initiative. It follows the ‘Food for Life’ model for sustainable food procurement which requires purchases
for school canteens to fulfil specific criteria, including:

• at least 75% of food ingredients must be unprocessed;
• at least 50% of food ingredients must be locally sourced;
• at least 30% of food ingredients must be organic.

Positive environmental effects of the initiative include reducing food miles by 70%, reduced packaging waste
and saving almost £100,000 in environmental costs.

Source: Sonnino undated



Fourth, differences in criteria and/or procedures amongst
different countries or administrations can create extra
costs and uncertainties. Some countries are moving bey-
ond GPP towards ‘sustainable public procurement’
(SPP) which combines environmental and social criteria
in purchasing decisions. Where priorities vary, procure-
ment criteria will obviously also vary between countries
or even between regional and local authorities. 

In some cases, such differences have raised concerns
over international competitiveness. In general terms, there
is always the risk that GPP targets and criteria put strain
on free trade agreements or, in the case of the EU, the in-
ternal market (e.g. criteria that give preference to national
producers could distort competition and create suspici-

ons of protectionism). Inclusion of social criteria could also
lead to conflicts under trade agreements (see discussion
of environmental protection obligations in the context of
the GATT/WTO in Box 5.28 and also Box 5.36 below). 

GPP can yield broader results when combined
with development cooperation efforts and where
resources for capacity building and green industry
development are available. Supporting greener pro-
duction in countries of origin, especially developing
countries, will open up new markets to providers, im-
prove and expand a reliable supply of green products
and lower the price of green procurement.

Looking to the future:
• GPP is a policy instrument with considerable 

environmental benefits, given the huge markets for 
government purchases;

• most quantification of benefits has been based on 
substitution costs (e.g. replacing virgin paper with 
recycled), reduction in natural resource use (e.g. 
water) or reduced emissions (e.g. GHG, pollution). 
Much more work needs to be done to quantify the 
benefits to biodiversity from certification and label-
ling programmes; 

• the time is right for committed governments to 
upscale GPP and set national goals as first 
lessons have been learned and criteria are being 
devised and revised at an increasing rate;

• harmonisation where feasible could further lower 
costs and increase GPP’s attractiveness;

• transparency and clarity are important for produ-
cers at all levels and sizes;

• national GPP policies can be combined with de-
velopment objectives to support the development 
of certified markets in other countries.
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Box 5.36: Compatibility of GPP with free trade
rules and disciplines 

The General Agreement on Tariffs and Trade (GATT)
requires States to treat foreign and domestically pro-
duced goods alike (Article III – the ‘national treatment
obligation’) and prohibits discrimination against im-
ported goods that are ‘like’ domestically produced
goods, independent of how or where they have been
produced. 

However, Article III.8(a) excludes all products con-
sumed by a government in the course of its nor-
mal activity from the ‘national treatment obligation’
e.g. furniture, hospital material or social housing. This
means that GPP policies have significant scope to
explicitly promote biodiversity-friendly purchasing –
e.g. by specifying FSC timber based products – 
without infringing GATT provisions. 

Source: FSC 2008b

Chapter 5 has looked at a range of different instruments to reward providers of benefits from ecosys-
tem services or to reward products that have less impact on nature. The former included payments for en-
vironmental services, mechanisms for access and benefit sharing for genetic resources as well as tax breaks
and transfers. The discussion of market-based reward tools has focused on certified products and the use
of public procurement to expand and green the markets.

Chapter 6 and 7 discuss closely-related tools. Chapter 6 considers the need for subsidy reform to 
ensure that subsidies reflect the value of biodiversity and respond efficiently to current and future priorities.
Chapter 7 analyses ways in which regulation and pricing can minimise damage to natural capital:
these tools form an essential foundation for the markets analysed in Chapter 5.
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Endnotes

1 The chapter uses the terms (i) environmental services, (ii) eco-

system services, and (iii) ecological services interchangeably. In par-

ticular, we usually refer to the Millennium Ecosystem Assessment

interpretation of ‘ecosystem services’ which includes products (pro-

visioning services) as well as intangible services.

2 Australian Government, Department of the Environment, Water,

Heritage and the Arts, URL: http://www.environment.gov.au/biodi-

versity/incentives/tender.html 

3 United States, Department of Agriculture, http://www.nrcs.

usda.gov/programs/CRP/ 

4 The approach of remunerating environmental service providers

as mean to internalise environmental services is sometimes also re-

ferred to as “provider gets” approach to highlight the differing per-

spective compared to the more widespread application of the

“polluter pays” principle. As pointed out by Pagiola et al. (2005), it

does not matter -- from a pure efficiency perspective -- whether

‘‘polluter pays’’ or ‘‘provider gets’’ applies. According to the Coase

theorem, either approach will yield the same result provided that

markets are competitive, property rights are enforceable, and there

are no transaction costs (Coase 1960). In practice, however, few if

any of these conditions hold in the case of environmental service

(Pagiola et al. 2005). The argumentation is that (i)environmental ser-

vices have the peculiar characteristic of being the cumulative result

of a wide range of spatially dispersed land uses, and (ii) monitoring

the impact of many land users scattered over a landscape on the

provision of environmental services would be prohibitively costly.

The latter is partly reflected by the insufficient compliance with many

land use laws (e.g. deforestation bans, fire prohibition), especially in

developing countries where equity concerns play an additional role

and where adopting a polluter pays approach would impose the

cost of environmental protection on often poorer land users rather

on better-of service beneficiaries (Pagiola et al. 2005). These ele-

ments argue in favor of a “provider gets” approach rather than a

“polluter pays” approach when seeking to internalize the generation

or conservation of environmental services, especially in the context

of developing countries (Wertz-Kanounnikoff 2006)

5 Auctioning schemes can be designed for this.

6 See Republic of South Africa, Department: Water and Environ-

mental Affairs, http://www.dwaf.gov.za/wfw/

7 This section draws on Karousakis (2009) Promoting Biodiversity

Co-benefits in REDD. OECD Paris

8 There might of course be impacts on other ecosystems; per-

haps less species rich, but harbouring different species and con-

tributing different services. It will be important to understand

knock-on effects of choice of where to fund and hence where not

to fund.

9 Reforestation relates to areas previously covered in forest. Affo-

restation relates to areas not previously covered in forests.

10 Sub-national refers to States or provinces, or regions within

countries.

11 Monitoring emission reductions from deforestation/degradation

requires two types of data: changes in forest stocks and changes

in carbon stocks.

12 Net deforestation (net loss of forest area) is defined in the FAO

Global Forest Resources Assessment (2005) as overall deforesta-

tion minus changes in forest area due to forest planting, landscape

restoration and natural expansion of forests. 

13 In REDD pilot and demonstration activities, in particular for the

‘readiness’ phase (i.e. structural and regulatory preparations and

capacity building), predominantly fund-based grants are used.

These might increasingly be accompanied by loans e.g. when the

World Bank Forest Investment Programme becomes operational).

Private sector investments might further complement the available

funding during the REDD readiness phase, if an agreement on

REDD is reached in the UNFCCC.

14 REDD credits could also be fungible with permits/allowances

under existing (domestic) emission trading schemes such as the

European Union Allowances (EUAs) under the EU Emissions Tra-

ding Scheme (EU ETS). 

15 The UNFCCC REDD web-platform was created to share such

information. Due to the early stage, there is currently some informa-

tion on actions being undertaken but little on the lessons learned.

See http://unfccc.int/ methods_science/redd/items/4531.php.

16 These are in essence ‘Green Standard’ REDD credits, similar to

existing Gold Standard Clean Development Mechanism (CDM) cre-

dits which are voluntary premiums for CDM credits meeting addi-

tional sustainable development criteria.



17 More details on the agreements are available from Breibart 1997;

ICBG 1997; Mulholland and Wilman 1998; Neto and Dickson 1999;

Ten Kate and Laird 1999; Merson 2000; Artuso 2002; Greer and

Harvey 2004; and Dedeurwaerdere et al. 2005. 

18 It should be noted that not all indigenous communities are keen

on pursuing this line of development as some reject the commercial

exploitation of knowledge.

19 Source suppliers covers source country governments; local ma-

nagement entities; indigenous people/communities, some of whom

have the right to grant permission for access to and use of genetic

resources and their derivatives; national organisations; and/or sta-

keholder groups with access to traditional knowledge. This still lea-

ves open, however, the rights and equity issues. Even if we take the

suppliers to be national governments that does not infer that all ju-

risdictions have wholly equitable or indeed well defined rights of

sourcing and supply. This is itself a cause of much concern. For

more details see Ding et al 2007.

20 Note that ‘buyers’ can also be intermediaries, such a local re-

search institutes and universities.

21 One reviewer of this chapter noted that asset specificity may not

apply so forcefully to bioprospecting, arguing that wild and so far

undiscovered genetic resources collected for screening purposes

usually have no specificity. A provider country can offer their resour-

ces to any company interested in the use and companies can ap-

proach any provider country.

22 For a further discussion of how transaction costs economics

apply to bioprospecting, see Gehl Sampath 2005,

23 For further discussion on the constraints on equitable sharing of

benefits and related economic issues, see OECD (2003) and Ri-

cherhagen and Holm-Mueller (2005).

24 Suggestion made by Professor Vogel, University of Costa Rica

(http://ictsd.net/i/environment/31517).

25 Voluntary approaches are in place from local to international

level. See e.g. for municipalities in Australia http://www.logan.qld.

gov.au/LCC/logan/environment/biodiversity/cip/voluntaryconserva-

tionagreements.htm and at international level, the FAO Code of

Conduct for Responsible Fisheries (http://www.fao.org/docrep/005/

v9878e/v9878e00.HTM) and FAO Code of Practice for Forest Har-

vesting in Asia-Pacific (http://www.fao.org/docrep/004/AC142E/

AC142E00.HTM). For further discussion, see Menzies 2002 in ten

Brink 2002.

26 The ICMS is the tax on sale of goods and services which ope-

rates at state level in Brazil. 

27 For example, see UNECE 2006 on forests

http://www.unece.org/timber/docs/fpama/2006/fpamr2006.pdf

and www.msc/org/aboutus/10 for fisheries.

28 International Tropical Timber Organization: http://www.itto.int/. 

29 http://www.fao.org/docrep/005/v9878e/v9878e00.

HTM#2 

30 http://www.seafoodchoices.com/home.php 

31 http://assets.panda.org/downloads/fortuna.pdf 

32 http://www.msc.org/newsroom/msc-news/archive-

2009/sustained-growth-of-msc-labelled-products

33 http://www.msc.org/documents/msc-brochures/ MSC-Fishe-

riesCommitments-Aug09-WEB.pdf 

34 http://www.worldagroforestry.org/af/ 

35 Figures from the new World of Organic Agriculture: Statistics and

Emerging Trends 2008. cited on their website:

http://www.ifoam.org/press/press/2008/Global_Organic_Agricul-

ture_Continued_Growth.php 

36 See Organic Monitor research news http://www.organicmoni-

tor.com/r3001.htm

37 http://www.sustainablefarmcert.com/ 

38 http://www.rainforest-alliance.org/agriculture. cfm?id= main 

39 http://www.globalgap.org/cms/front_content.php?

idart=3&idcat=9&lang=1

40 http://www.ecoagriculture.org/index.php

41 http://www.wttc.org/ 

42 http://www.mekongtourism.org/site/uploads/media/

IETS_Ecotourism_Fact_Sheet_-_Global_1__01.pdf

43 ht tp:/ /www.ecotour ism.org/s i te/c.orLQKXPCLmF/

b.4835303/k.BEB9/What_is_Ecotourism__The_International_Eco-

tourism_Society.htm (source of citation from Mastny 2001).
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44 http://www.mekongtourism.org/site/uploads/media/

IETS_Ecotourism_Fact_Sheet_-_Global_1__01.pdf 

45 http://www.wttc.org/

46 http://www.organicmonitor.com/r1709.htm

47 See What Do We Know About the Costs and Benefits of Tropical

Timber Certification? (2004) Timbmet Group Ltd: Oxford.

48 Ibid. 

49 Plantations are usually more productive than natural forests, and

some argue that the world’s timber and fibre needs should be met

from plantations, thereby relieving pressure on natural forest to pro-

vide the same material. 

50 e.g. through the Global Forest and Trade Network (GFTN), bro-

kered by WWF, consuming and producing companies sign up to

the network and report annually to the WWF on progress against

individually agreed targets in return for use of its logo for PR purpo-

ses (www.gftn.panda.org/about_gftn/)

51 http://www.socialstockexchange.eu/why/default.html 

52 http://ec.europa.eu/environment/gpp/index_en.htm.
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