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FORES—Forum for Reforms, Entrepreneurship and Sustaina-
bility—is a think tank that seeks to renew the debate in Sweden 
with a belief in entrepreneurship and opportunities for people 
to shape their own lives.

Environment and the market economy, migration, entrepreneur-
ship and civil society, integrity, gender equality, global democratisa-
tion and modernisation of welfare—these are some of the issues on 
which we focus. FORES is an open and independent forum for civil 
society, academics and policy makers throughout Sweden and Eu-
rope. Together with people in Sweden and abroad, we will find so-
lutions to better meet the challenges that globalisation and climate 
change brings. We function as a link between the civil society, en-
trepreneurs, policymakers and serious research. FORES produces 
research papers and books, and organises seminars and debates.

Visit our webpage www.fores.se

About FORES





About the Authors ________________________________________________ xi

About the Study __________________________________________________ xiii

Foreword _________________________________________________________ xv

Acknowledgement _______________________________________________xix 

Executive Summary ______________________________________________xxi

Sammanfattning på svenska __________________________________ xxxi

Chapter 1. Introduction ____________________________________________ 1

Chapter 2. Ecosystem services (ES) _____________________________ 11

Chapter 3. ES markets ___________________________________________17

Chapter 4. Discussion ___________________________________________ 37

Chapter 5. Conclusions and recommendations ________________ 53

EU policy perspective on using markets to supply ecosystem  

services ___________________________________________________________ 61

References _______________________________________________________ 67

Table of Contents





Scott Cole is an environmental economist and owner of Enviro-
Economics Sweden Consultancy (EESweden). His work focuses on 
valuing environmental losses for the purpose of ensuring adequate 
environmental compensation payments to the public. As an expert 
in the interdisciplinary assessment of environmental losses, Scott is 
regularly invited to speak at conferences. He has authored economic 
analyses and policy guidance for a variety of clients including the US 
EPA, the US NOAA, the Swedish EPA, and the EU. Scott received his 
Bachelors from Duke University in North Carolina, USA (1999) and 
his Ph.D. from the Swedish Agricultural University in Umeå (2012).

Fanny Engkvist holds a bachelors degree in Environmental Man-
agement from the Swedish University of Agriculture Science. She has 
specific knowledge of environmental aspects of agriculture, commu-
nication and experience of work in NGO´s. Fanny is currently doing 
an internship at FORES.

Linus Hasselström is an environmental economist at Enveco. 
Prior to joining Enveco in 2007, Linus worked with the valuation of 
ecosystem services at the Beijer Institute of Ecological Economics, 
Stockholm and taught economics at Stockholm University. Among 
other things, Linus has worked on economic analyses of policy instru-
ments, valuation of ecosystem services in various environments, 
and cost-benefit analyses. Linus frequently teaches environmental 
economics at Södertörn University.

Tore Söderqvist is chairman of the board at Enveco. Tore did 
his undergraduate and graduate studies at the Stockholm School 
of Economics and defended his Ph.D. thesis in 1995. He became 
Associate Professor of Economics in 2003. From 1996 to 2006, he 

About the Authors

xi



xii

was a researcher at the Beijer Institute of Ecological Economics, 
Stockholm. His work focuses on valuation of ecosystem services and 
cost-benefit analysis, and includes other environmental economic 
issues such as environmental policy design. He is a regular lecturer at 
university courses in environmental economics on the graduate and 
undergraduate levels. Tore also has extensive experience communi-
cating complex research results for the popular press.



xiiixiii

Many nations are now incurring increasing environmental 
costs due to the degradation of ecosystem services, which are the 
benefits nature provides, such as the pollination of crops or the 
supply of drinking water. This study explores the possibility to use 
markets to preserve these ecosystem services. It finds that markets 
for ecosystem services have the potential to help safeguard future 
provision of these valuable services cost-efficiently and that such 
markets may represent a complementary instrument in policy-mak-
ers’ toolbox. Markets driven by compensation requirements have the 
greatest potential, and in order for markets to emerge and function, 
governments must play a key role by taking steps to stimulate and es-
tablish these new markets.

About the Study
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The last decade has demonstrated the dependence of 
modern economies on the essential services provided by nature, 
i.e., those services that we have long taken for granted such as 
the dependence of modern agriculture on the simple service of 
pollination by bees and other insects. Without such ecosystem 
services the production of food, drinking water and regulation of 
the climate, and most other human activities, would be subject to 
tremendous costs.

 With this background, ecosystem services has become the buzz- 
word for the Rio summit of 2012, which is a follow up to Rio’s 1992 
”Earth Summit.” In 1992, leaders agreed on Agenda 21, which laid 
out principles for sustainable development on global as well as local 
levels, and created the Concention on Biological Diversity. These 
blueprints laid the ground for innumerable environmental action 
programs, but 20 years later the situation is nevertheless depress-
ing. The policies of 1992 have not been sufficiently concrete to stop 
the rapid depletion of ecological resources. More than two-thirds 
of all ecosystem services are in decline. Further, the agenda of the 
2012 summit has an acute lack of concrete proposals or specific 
commitments to alter this trend.

One of the ways forward is to create markets for ecosystem ser-
vices, where the actual value of these services is revealed by making 
the users of the services pay for the supply.

How can these markets be created? What types of examples exist 
today? The authors, environmental economists at Enveco, Envi-
roEconomics Sweden, and FORES, have applied academic rigor to 
develop a practical approach to address these challenges.

Foreword
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Using markets to preserve the environment is not new. As early 
as the 1970’s regional emissions markets were set up in the United 
States where markets played a crucial role in the acid rain program, 
which helped reduce emissions from sulphur dioxide. The most 
common emissions market today is connected to reducing carbon 
emissions, where the EU’s Emissions Trading System (ETS) is the 
most well known example.

Today there are at least 39 active global markets for biodiversity, 
57 water quality markets, and an expanding carbon dioxide market. 
Based on these examples, the authors discuss why some ecosys-
tem services are more suitable for markets than others. The study 
underscores the importance of being able to measure and quantify 
ecosystem services in order to create functional markets. This also 
leads to the conclusion that pro-active governments are crucial 
both for establishing markets and for managing market outcomes. 
Governments also play a key role in establishing the regulations 
that inform market participants of the values at stake. Well-
designed regulation can lead to the development of compliance-
driven markets. There is a chicken-and-egg problem in that markets 
are unlikely to develop without a credible system for measuring or 
a ‘currency of exchange’ for different services, but without markets 
the impetus for improving measurement will be low. However, this 
problem may be overcome through clear market guidelines and the 
natural maturation of markets over time. Further, governments can 
and should set up pilot projects to test the waters and develop valu-
able lessons before establishing long-term markets. 

We present this report as ‘food for thought’ for those who wish 
to hasten the protection of valuable ecosystem services — in par-
ticular, the policy-makers gathered in Rio in June 2012. By identify-
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ing principles for and encouraging the establishment of ecosystem 
service markets on a local, regional and global level, the world 
community would be taking a significant concrete action toward 
improved environmental policy.

FORES wishes to thank the authors of this report for taking on 
a complex, and in some ways uncharted, issue. We would also like 
to thank Ian Dickie from eftec, Therèse Lindahl from the Beijer 
Institute and FORES’ research director Ulrika Stavlöt for providing 
valuable comments on earlier draft. Thanks also to Laure Ledoux at 
the European Commission, for providing her input in the commen-
tary found at the end of the publication, and to Rob Dellink of the 
OECD Environment Directorate, for his insightful comments at a 
workshop at the Stockholm +40 conference ahead of Rio. 
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• Markets for ecosystem services have the potential to 
help safeguard the future provision of these services 
cost-efficiently.

• Markets should be seen as a complement to existing 
policy instruments, rather than a replacement.

• Markets driven by compensation requirements have the 
largest potential for future expansion.

The term Ecosystem Services (ES) is an increasingly popular way 
to refer to the idea that functioning ecosystems provide society 
with valuable benefits. 

Projects such as the Millennium Ecosystem Assessment (MA) 
and The Economics of Ecosystems and Biodiversity (TEEB) have 
successfully raised awareness of ES in part by highlighting the 
potentially large costs associated with further degradation.  If cur-
rent trends continue, there is a risk of reaching or passing ecosys-
tem thresholds, which may lead to large and irreversible transfor-
mations of the services we take for granted - such as clean air and 
water, recreation, pollination of crops, the provision of food, fiber, 
fuel etc. Further, ES degradation may lead to increased inequalities 
because many of the world’s poorest people would be dispropor-
tionally affected. 

Despite the benefits that ES provide society they are becoming 
increasingly scarce, suggesting that existing policies are insuf-
ficient.  Nearly two-thirds of global ES are in decline. The need for 

Executive Summary
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stricter environmental regulations due to global resource scarcity 
and population growth, together with limited public budgets for 
environmental protection, has required continuously new and 
more innovative ways to balance economic growth and the envi-
ronment.

The challenge for managing ES is to create incentives so that the 
global economic system recognizes and incorporates the benefits 
of ES into daily transactions and decision-making. 

Well-functioning markets have the potential to provide these 
types of incentives by rewarding those who increase the supply 
of ES and by making it costly for those who damage them. Given 
scarce public resources, a policy instrument that aims to achieve a 
given level of protection at the lowest possible cost is attractive as 
a complementary tool in a decision-maker’s toolbox. 

Ecosystem Services Markets (ES Markets) are not a new phe-
nomenon. As of 2010 there were 39 active global markets targeting 
biodiversity, with transactions totaling more than 2.9 billion USD, 
57 active water quality markets, and voluntary carbon markets 
trading 131 million tons of CO2 (see also Table ES-1). 

This report examines the potential for ES markets to increase 
the supply of ES in a cost-efficient manner. We review a rapidly 
expanding literature on market-based approaches to ecosystem 
management in order to broadly address the following questions:

• Why are there markets for some ES but not others and 
what are the necessary pre-conditions for developing an 
ES market?
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• What are the strengths and weaknesses of different driv-
ers behind ES markets?

• How might public policies stimulate effective markets?

• What is the government’s role - when should it act and 
when should it get out of the way?

We identify three driving forces behind existing ES markets: regu-
latory compliance, referring to markets driven by regulation and 
enforcement, such as cap-and-trade markets; taxpayer-funded 
initiatives, referring to markets that use public funds to pay actors 
for the supply of ES, and voluntary markets, referring to markets 
that are driven by business motives or ethical concerns. 

The majority of the markets today are driven by taxpayer-
funded initiatives or regulatory compliance. We find that the 
regulatory compliance driver is the most promising in terms of 
unleashing markets’ potential to increase the future supply of 
ES, given the limited scope of voluntary markets and the high 
fiscal costs of taxpayer-funded initiatives. In compliance-driven 
markets the government is able to manage market outcomes as it 
decides which ES are most threatened/valuable (and thus ripe for a 
market), how much of them should be protected, and the timeline 
over which that protection should occur.

As Table ES-1 shows, many ES are covered by markets today, 
either directly through the trade of specific ES, or indirectly due 
to the linkages between ES. For example, habitat markets likely 
affect many ES through the importance of habitats for biodiver-
sity, which has a fundamental role for the supply of most other ES. 
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Some ES appear to be better suited than others for markets due to 
their inherent characteristics. The following characteristics are 
particularly important:

• Measurability and divisibility. The success of 
carbon markets is likely related to so-called carbon 
dioxide equivalents (CDE) that convert emissions of 
six greenhouse gases into a single currency, which is 
connected to a change in ecosystem function (climate 
regulation), which is then linked to subsequent impacts 
on human well-being that are quantified in monetary 
terms (e.g., impacts of famine, potential wars, floods, 
etc.). To ensure market transactions involving ES lead to 
efficient outcomes this, complex and important issue of 
measurability needs to be addressed.

• Ability to assign and enforce property rights.  
Market participants must be clearly defined -- who to 
pay, who to buy from – and their actions need predict-
able legal protection before markets can function. 

Governments’ role in any future development of ES markets needs 
to be significant to ensure equitable and environmentally-desir-
able outcomes, but this requires a balance: when should govern-
ments act and when should they get out of the way? We suggest 
that governments play a strong and authoritative role in design-
ing, and stimulating undeveloped markets, enforcing agreed-upon 
market rules in existing markets but maintaining a ‘laissez faire’ 
approach to letting mature markets deliver efficient outcomes. 
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10 recommendations for  
governments

1) Stimulate demand, for example by establishing 
regulatory limits on habitat loss (e.g., environmental 
compensation) or on total allowable emissions (e.g., 
cap-and-trade). 

2) Stimulate supply, for example by providing catalytic 
funding to habitat banks.

3) Reduce transaction costs for buyers and sellers by 
clearly-defining market rules, ensuring quality assur-
ance of ES delivery by suppliers, enforcing and polic-
ing contracts, ensuring consistent measurement of ES 
(currency of exchange), and maintaining stable market 
conditions.

4) Provide good governance and effective oversight 
that is perceived as fair and consistent with long term 
environmental objectives.

5) Maintain or strengthen other regulatory policies. 

Because markets may not be practical for all types of ES, 
markets should be seen as a complement to, rather than 
a replacement of, existing environmental regulation.
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6) Increase natural and social science expertise by 
funding research to improve measurement of ES in a 
way that facilitates market transactions.

7) Inform existing and potential market participants (and 
the public) of the values at stake and the benefits of ES 
markets.

8) Continue to take note of lessons learned. Given 
the vast number of ES markets in operation today, there 
are ample opportunities for continuing to study what 
works and what does not. A few recent lessons include 
the following:

• be weary of an exclusive focus on developing markets for 
ES that are easily measureable, as these services may not 
necessarily be the most valuable; 

• be careful not to exclude small scale ES suppliers through 
’minimum size’ requirements for sellers -- this may 
reduce market transaction costs, but it also reduces the 
number of potential market participants; and

• Markets may not be ideal when dealing with ES (1) that 
are hard to measure (e.g., social relations, sense of place, 
cultural heritage values), (2) for which it is difficult to 
establish and/or enforce property rights (e.g., pollina-
tion, photosynthesis), (3) for which there is little demand 
(e.g., abundant resources) or (4) that are found exclu-
sively on small local levels, as the number of buyers and 
sellers are likely inadequate for a functioning market.
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• ES that may be more relevant for markets include water 
regulation, cultural diversity, aesthetic value, recreation/eco-
tourism, air quality, climate regulation, nutrient cycling, and 
water cycling. Even if some of these ES do not perfectly 
fulfill the criteria of measurability and/or enforceable 
property rights, they remain good candidates for ES 
markets.

9) Launch and evaluate pilot programs where the 
design of future markets can be tested locally and 
improved before a larger scale effort is launched.

10) Establish compliance-driven markets. Govern-
ments looking to take pro-active measures to encourage 
ES markets could (1) enforce existing, or develop new, 
compensation regulations that require offsetting (e.g., 
biodiversity offsets) and/or (2) encourage cap-and-
trade markets by limiting the total allowable emissions 
of easily-measurable pollutants. In compliance-driven 
markets the government establishes the quantity of 
resource to be protected (stimulating demand) and then 
lets the market allocate that protection among suppli-
ers as efficiently as possible. These compliance-driven 
mechanisms have the greatest potential for future ES 
market expansion. 
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Market driver

Ecosystem  
Service

Regulatory  
compliance

Taxpayer- 
funded Voluntary

Supporting Soil formation

Photosynthesis

Primary production

Nutrient cycling Nitrogen markets PES blue  
mussels

Water cycling Water quality 
markets

Groundwater  
protection 
schemes

Regulating Air quality  
regulation

Sulphur dioxide 
permits

Climate regulation Carbon cap & 
trade markets

REDD Climate compen-
sation initiatives

Water regulation Biodiversity off-
sets  (e.g., through 
habitat banking)

Agri-env 
schemes

Voluntary biodi-
versity offsets 
(e.g., wetland  
creation)

Erosion regulation

Water purification Willamette  
partnership

Watershed PES Watershed PES

Disease regulation

Pest regulation

Pollination

Natural hazard  
regulation

Provisioning* Food Fisheries quotas Fishing  
vessels buyout 
schemes

Fishing and hunt-
ing licenses

Fiber 

Fuel 

Genetic resources Access & benefit 
sharing

Biochemicals 

Ornamental  
resources

Fresh water Water quality 
markets

ES-1.  Examples of direct and indirect markets that tar-
get Ecosystem Services (ES)
(Ecosystem Service categories based on the Millennium Ecosystem Assessment)

Type of ES market: Direct Indirect

* Our table focuses on markets that increase the supply of ES and excludes commodity markets that are dependent 
on provisional ES (e.g., pharmaceutical products [Biochemicals], gold [Ornamental resources], timber [Fuel], etc).
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Cultural Cultural diversity Biodiversity off-
sets  (e.g., through 
habitat banking)

Agri-env 
schemes

Voluntary biodi-
versity offsets  
(e.g., through hab-
itat banking)

Knowledge sys-
tems

Educational values

Inspiration

Aesthetic values Biodiversity off-
sets  (e.g., through 
habitat banking)

Agri-env 
schemes

Voluntary biodi-
versity offsets  
(e.g., through hab-
itat banking)

Social relations

Sense of place

Cultural heritage 
values

Recreation and ec-
otourism

Biodiversity off-
sets  (e.g., through 
habitat banking)

Agri-env 
schemes

Fishing and hunt-
ing licenses, park 
fees

 
Type of ES market: Direct Indirect

Access and benefit sharing — Pharmaceuticals 
and biotech, see e.g. EM (2012b).

Agri-environmental schemes — For example the 
EU CAP. See e.g. the brief overview by the Europe-
an Commission: http://ec.europa.eu/agriculture/
publi/capexplained/cap_en.pdf

Carbon cap and trade markets — For example the 
EU Emissions Trading System (EU ETS) See e.g. 
EC (2009).

Climate compensation initiatives — See e.g. Vol-
untary Carbon Forestry in EM (2012b).

Fisheries quotas — For example in New Zealand, 
see e.g. EM (2012b).

Fishing and hunting licenses — see e.g. EM 
(2012b).

Fishing vessel buyout schemes — For example 
in Denmark and Norway, see e.g. Zandersen et al. 
(2009).

Groundwater protection schemes — see e.g. EM 
(2012b).

Habitat banking — For an overview, see e.g. eftec 
et al. (2010).

Nitrogen markets — For example in Long Island, 
USA. See e.g. Selman et al. (2009).

PES blue mussels — For example in the Baltic Sea, 
Sweden. See e.g. Zandersen et al. (2009).

REDD The United Nations Collaborative Pro-
gramme on Reducing Emissions from Deforesta-
tion and Forest Degradation in Developing Coun-
tries — See e.g. www.un-redd.org  

Sulphur dioxide permits — For example in Eastern 
USA. See e.g. USEPA (2002).

Voluntary biodiversity offsets — For example 
BBOP (bbop.forest-trends.org/)

Watershed PES — For example the WRP conser-
vation program (taxpayer-funded) (www.nrcs.
usda.gov/wps/portal/nrcs/main/national/pro-
grams/easements/wetlands), or by beverage 
companies (voluntary – see e.g. EM, 2012b).

Willamette partnership — Oregon, USA. Several 
types of ES markets under development, see Wil-
lamette Partnership (2012).

Water quality markets — see Katz (2006).

References to markets (alphabetical order by market)
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• Marknader för ekosystemtjänster har potential att på 
ett kostnadseffektivt sätt bidra till att säkerställa det 
framtida utbudet av ekosystemtjänster.

• Marknader bör ses som ett komplement till redan 
existerande policyverktyg, snarare än att de ska ersätta 
nuvarande åtgärder.

• Marknader drivna av kompensationskrav har den 
största potentialen att växa framöver.

Begreppet ekosystemtjänster används allt oftare för att betona 
att fungerande ekosystem förser samhället med värdefulla tjäns-
ter. Projekt som Millennium Ecosystem Assessment (MA) och 
The Economics of Ecosystems and Biodiversity (TEEB) har fram-
gångsrikt ökat medvetandegraden om ekosystemtjänster, bland 
annat genom att påtala de stora kostnaderna som en fortsatt ut-
armning av dem medför. Om den nuvarande nedåtgående trenden 
fortgår finns det en risk att man överstiger tröskelnivåer, vilket kan 
leda till stora och oåterkalleliga förändringar av tjänster som vi nu 
tar för givet, som ren luft och rent vatten, rekreation, pollinering 
av växter, tillgänglighet till mat och bränsle med mera. Dessutom 
kan fortsatt utarmning av ekosystemtjänster bidra till ökade ojäm-
likheter eftersom stora delar av världens fattiga befolkning skulle 
drabbas oproportionerligt hårt.

Trots den nytta som ekosystemtjänster skapar för samhället 
blir de allt mer en bristvara, vilket indikerar att nuvarande åtgärder 

Sammanfattning på svenska
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inte är tillräckliga. Nästan två tredjedelar av världens ekosystem-
tjänster är på nedgång. Behovet av hårdare miljökrav, ett resultat 
av global resursbrist och befolkningstillväxt, har tillsammans med 
begränsade offentliga budgetmedel skapat ett behov av nya och 
innovativa sätt att balansera ekonomisk tillväxt och miljöskydd.

För att kunna hantera ekosystemtjänsterna behövs incitament 
som gör att nyttan med ekosystemtjänster avspeglas i den glo-
bala ekonomins dagliga transaktioner och beslutsfattande.  Väl 
fungerande marknader har potential att skapa sådana incitament 
genom att belöna dem som skapar ett ökat utbud av ekosystem-
tjänster och göra det kostsamt för dem som förstör dem. Givet 
begränsade offentliga resurser är en åtgärd som kan säkerställa 
en fastställd skyddsnivå till lägsta möjliga kostnad ett attraktivt 
verktyg i beslutsfattarnas verktygslåda. 

Marknader för ekosystemtjänster är ingen ny företeelse. 2010 
fanns det 39 aktiva globala marknader för biologisk mångfald, med 
transaktioner värda mer än 2,9 miljarder US dollar. Det fanns även 
57 marknader som reglerade vattenkvalitet och frivilliga koldioxid-
marknader som handlade med 131 miljoner ton koldioxid (se tabell 
ES-1).

Den här studien undersöker vilken potential det finns för mark-
nader att öka utbudet av ekosystemtjänster på ett kostnadsef-
fektivt sätt. Studien baseras på en översikt av den snabbt växande 
litteraturen kring marknadsbaserade styrmedel för att hantera 
ekosystemtjänster och riktar in sig på att besvara följande frågor:

• Varför finns det marknader för vissa ekosystemtjänster 
men inte för andra och vilka förutsättningar krävs för att 
utveckla sådana marknader?
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• Vilka styrkor och svagheter finns det med olika typer av 
marknader för ekosystemtjänster?

• Hur kan policyåtgärder stimulera effektiva marknader?

• Vilken är politikers roll – när ska de agera och när ska de 
hålla sig undan?

I studien identifieras tre olika typer av marknader med olika bak-
omliggande drivkrafter: kravuppfyllande marknader, markna-
der som drivs av regleringar, såsom cap-and-trade-marknader likt 
EU:s system för handel med utsläppsrätter för koldioxid; skatte-
finansierade initiativ, marknader som skapas genom att med of-
fentliga medel betala de aktörer som tillhandahåller ekosystem-
tjänster; samt frivilliga marknader som drivs av affärsmässiga 
eller etiska motiv utan offentlig inblandning.

Merparten av dagens marknader är skattefinansierade eller 
kravuppfyllande. I studien finner vi att kravuppfyllande är den 
typ av drivkraft som är mest lovande vad gäller att tillvarata 
marknadens potential att säkerställa den framtida tillgången av 
ekosystemtjänster. I marknader som drivs av kravuppfyllande 
kan politiker styra marknadens miljömässiga effekt, eftersom de 
själva kan besluta vilka ekosystemtjänster som är mest värde-
fulla och hur mycket av dem som bör bevaras under en fastställd 
tidsperiod. Omfattningen av frivilliga marknader är däremot ofta 
begränsad och de skattefinansierade initiativen blir dyra för skat-
tebetalarna.

Flera ekosystemtjänster omfattas redan av marknader, antingen 
direkt genom handel med särskilda ekosystemtjänster, eller 
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indirekt genom kopplingar mellan olika ekosystemtjänster. Till 
exempel är det troligt att en marknad etablerad för att bevara 
habitat (levnadsmiljöer) för särskilda arter även påverkar andra 
ekosystemtjänster, genom att biologisk mångfald har en nyckelroll 
för de flesta andra ekosystemtjänster. Vissa ekosystemtjänster 
framstår som bättre lämpade än andra för marknader, tack vare 
vissa kännetecken. Följande kännetecken är särskilt viktiga:

• Mätbarhet och delbarhet. Framgången med koldi-
oxidmarknader är sannolikt kopplad till de så kallade 
koldioxidekvivalenter som omvandlar sex olika växthus-
gaser till en mätenhet. Utsläppen är också kopplade till 
en förändring i ekosystemet (klimatreglering), som i sin 
tur är kopplat till påverkan på mänskligt välbefinnande 
som kan kvantifieras monetärt (ex. svält, konflikter, 
översvämningar m.m.). Hur en ekosystemtjänst ska 
mätas är ett komplext ämne som måste hanteras innan 
det går att säkerställa att marknader leder till en positiv 
och effektiv utveckling.

• Möjlighet att tilldela och upprätthålla ägande-

rätter. Marknadsdeltagarna måste vara tydligt definie-
rade – vem ska betala, vem ska sälja – och det krävs en 
förutsägbar rättsäkerhet innan marknaden kan fungera.

Det krävs att politiker spelar en central roll i en framtida utveck-
ling av marknader för ekosystemtjänster, bland annat för att säk-
erställa att marknaden levererar rättvisa och miljömässigt efter-
strävansvärda resultat. Men det är en balansgång: när ska politiker 
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agera och när ska de hålla sig undan? Vi menar att politiker bör 
spela en central och beslutsam roll när det kommer till att utfor-
ma marknader, stimulera underutvecklade marknader, och up-
prätthålla överenskomna regler på upprättade marknader, men 
att de intar en ”laissez faire”-attityd när det gäller redan mogna 
marknaders väg mot effektiva resultat.

10 rekommendationer till politiker
1) Stimulera efterfrågan, exempelvis genom att upp-

rätta reglerande begränsningar gällande förluster av 
habitat (t.ex. miljökompensation) eller på totalt tillåtna 
utsläpp (t.ex. cap-and-trade).

2) Stimulera tillgång, exempelvis genom att tillhanda-
hålla inledande finansiering till habitatbanker.

3) Minska transaktionskostnader för köpare och 
säljare genom att tydligt definiera marknadsregler, 
kvalitetssäkra ”leverans” av ekosystemtjänsten, kräva 
kontrakt och se till att de följs, säkerställa att ekosys-
temtjänsten mäts enhetligt och konsekvent. På det stora 
hela upprätthålla stabila marknadsvillkor.

4)  Tillhandahålla god styrning som anses rättvis och 
som är i linje med vad som anses vara långsiktigt miljö-
vänligt.
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5) Bibehålla eller stärka andra reglerande åtgärder. 
Eftersom marknader inte är lämpliga för alla typer av 
ekosystemtjänster ska de ses som ett komplement till 
nuvarande miljölagstiftning, inte som en ersättning.

6) Öka den naturvetenskapliga och samhällsve-

tenskapliga kunskapen om ekosystemtjänster 
genom anslag till forskning som syftar till bättre mät-
ning av ekosystemtjänster.

7) Informera nuvarande och eventuellt framtida mark-
nadsaktörer (samt allmänheten) om vilka värden som 
står på spel och om fördelarna med marknader för 
ekosystemtjänster.

8) Fortsätta att dra nytta av tidigare lärdomar. 
Eftersom det redan finns ett stort antal marknader för 
ekosystemtjänster är förutsättningarna goda att även 
fortsättningsvis studera vad som fungerar och vad som 
inte gör det. Några sådana lärdomar är:

a. Var aktsam med att fokusera enbart på att utveckla 
marknader för de ekosystemtjänster som är enkla att 
mäta, eftersom dessa inte nödvändigtvis är de mest 
värdefulla.

b. Var försiktig med att exkludera småskaliga leveran-
törer av ekosystemtjänster genom att ha ”minimi-
krav” för säljare – detta kan förvisso minska transak-
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tionskostnaderna, men det reducerar också antalet 
marknadsaktörer.

c. Marknader är troligen inte det bäst lämpade verk-
tyget för att hantera ekosystemtjänster som (1) är 
svåra att mäta (sociala relationer, en känsla för en 
plats, kulturhistoriska platser), (2) där det är svårt 
att upprätta äganderätter (pollinering och foto-
syntes),(3) där det finns liten efterfrågan (alltså 
överflödiga resurser), eller (4) som återfinns enbart i 
liten skala på lokal nivå, eftersom antalet köpare och 
säljare då troligen inte blir tillräckligt många för att 
skapa en fungerande marknad.

d. Ekosystemtjänster som ser ut att vara mer relevanta 
för marknader är t.ex. vattenreglering, artmångfald, 
estetiska värden, rekreation/ekoturism, luftkvalitet, 
klimat, näringscykler och vattencykler. Vissa av dessa 
ekosystemtjänster är idag inte fullt ut mätbara eller 
möjliga att basera äganderätter på, men har god 
potential för marknader.

9) Upprätta och utvärdera pilotprojekt vars utform-
ning kan testas på lokal nivå innan de lanseras i större 
skala.

10) Upprätta marknader som drivs av kravuppfyl-

lande. Politiker som önskar agera proaktivt för att 
uppmuntra marknader för ekosystemtjänster kan (1) 
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genomdriva nuvarande, eller utveckla nya, kompensa-
tionskrav (t.ex. kring biologisk mångfald) och/eller (2) 
upprätta cap-and-trade-liknande marknader genom att 
begränsa de totalt tillåtna utsläppen av något ämne. I en 
marknad som drivs av regleringar och krav är det poli-
tiker som beslutar om hur mycket av en resurs som ska 
bevaras (stimulera efterfrågan) och sedan är det upp till 
marknaden att så kostnadseffektivt som möjligt fördela 
ansvaret till bevarande mellan dem som tillhandahåller 
ekosystemtjänsten. Denna typ av marknad är den med 
störst potential att bidra till en utveckling av marknader 
för ekosystemtjänster.
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Market driver

Ecosystem  
Service

Regulatory  
compliance

Taxpayer- 
funded Voluntary

Supporting Soil formation

Photosynthesis

Primary production

Nutrient cycling Nitrogen markets PES blue  
mussels

Water cycling Water quality 
markets

Groundwater  
protection 
schemes

Regulating Air quality  
regulation

Sulphur dioxide 
permits

Climate regulation Carbon cap & 
trade markets

REDD Climate compen-
sation initiatives

Water regulation Biodiversity off-
sets  (e.g., through 
habitat banking)

Agri-env 
schemes

Voluntary biodi-
versity offsets 
(e.g., wetland  
creation)

Erosion regulation

Water purification Willamette  
partnership

Watershed PES Watershed PES

Disease regulation

Pest regulation

Pollination

Natural hazard  
regulation

Provisioning* Food Fisheries quotas Fishing  
vessels buyout 
schemes

Fishing and hunt-
ing licenses

Fiber 

Fuel 

Genetic resources Access & benefit 
sharing

Biochemicals 

Ornamental  
resources

Fresh water Water quality 
markets

ES-1.  Examples of direct and indirect markets that tar-
get Ecosystem Services (ES)
(Ecosystem Service categories based on the Millennium Ecosystem Assessment)

Type of ES market: Direct Indirect

* Our table focuses on markets that increase the supply of ES and excludes commodity markets that are dependent 
on provisional ES (e.g., pharmaceutical products [Biochemicals], gold [Ornamental resources], timber [Fuel], etc).
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Cultural Cultural diversity Biodiversity off-
sets  (e.g., through 
habitat banking)

Agri-env 
schemes

Voluntary biodi-
versity offsets  
(e.g., through hab-
itat banking)

Knowledge sys-
tems

Educational values

Inspiration

Aesthetic values Biodiversity off-
sets  (e.g., through 
habitat banking)

Agri-env 
schemes

Voluntary biodi-
versity offsets  
(e.g., through hab-
itat banking)

Social relations

Sense of place

Cultural heritage 
values

Recreation and ec-
otourism

Biodiversity off-
sets  (e.g., through 
habitat banking)

Agri-env 
schemes

Fishing and hunt-
ing licenses, park 
fees

 
Type of ES market: Direct Indirect

Access and benefit sharing — Pharmaceuticals 
and biotech, see e.g. EM (2012b).

Agri-environmental schemes — For example the 
EU CAP. See e.g. the brief overview by the Europe-
an Commission: http://ec.europa.eu/agriculture/
publi/capexplained/cap_en.pdf

Carbon cap and trade markets — For example the 
EU Emissions Trading System (EU ETS) See e.g. 
EC (2009).

Climate compensation initiatives — See e.g. Vol-
untary Carbon Forestry in EM (2012b).

Fisheries quotas — For example in New Zealand, 
see e.g. EM (2012b).

Fishing and hunting licenses — see e.g. EM 
(2012b).

Fishing vessel buyout schemes — For example 
in Denmark and Norway, see e.g. Zandersen et al. 
(2009).

Groundwater protection schemes — see e.g. EM 
(2012b).

Habitat banking — For an overview, see e.g. eftec 
et al. (2010).

Nitrogen markets — For example in Long Island, 
USA. See e.g. Selman et al. (2009).

PES blue mussels — For example in the Baltic Sea, 
Sweden. See e.g. Zandersen et al. (2009).

REDD The United Nations Collaborative Pro-
gramme on Reducing Emissions from Deforesta-
tion and Forest Degradation in Developing Coun-
tries — See e.g. www.un-redd.org  

Sulphur dioxide permits — For example in Eastern 
USA. See e.g. USEPA (2002).

Voluntary biodiversity offsets — For example 
BBOP (bbop.forest-trends.org/)

Watershed PES — For example the WRP conser-
vation program (taxpayer-funded) (www.nrcs.
usda.gov/wps/portal/nrcs/main/national/pro-
grams/easements/wetlands), or by beverage 
companies (voluntary – see e.g. EM, 2012b).

Willamette partnership — Oregon, USA. Several 
types of ES markets under development, see Wil-
lamette Partnership (2012).

Water quality markets — see Katz (2006).

References to markets (alphabetical order by market)
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“In Long Island Sound sewage treatment plants may trade nitrogen 
credits to meet permitted discharge levels. In Northern California, devel-
opers may buy habitat conservation credits for giant garter snakes from 
a private mitigation-banking firm.” (Burnham 2009)

Today there are an increasing number of environmental mar-
kets where several buyers and sellers can meet and exchange envi-
ronmental goods and services that are priced according to supply 
and demand. For example, existing markets today sell:

• The right to release pollutants to water bodies and 
the atmosphere. For example, in Long Island Sound, 
USA, factories purchase “nitrogen credits” on a market 
to combat hypoxia or low oxygen levels (Selman et al., 
2009). In the Eastern US, coal-fired plants purchase sul-
phur dioxide emission permits to address the acid rain 
problem (USEPA, 2002). Any entity (including indi-
viduals) can purchase carbon dioxide emission permits 
in the European Union (EC, 2009); 

Introduction
Chapter 1
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• Nutrient reduction services to the marine environ-
ment in the Baltic Sea, whereby wastewater treatment 
plants pay shellfish farmers to grow blue mussels for 
the explicit purpose of removing nutrients to combat 
eutrophication (Zandersen et al., 2009). Compensatory 
credits can also be purchased to provide water purifica-
tion services and storm water management around the 
world (EM, 2012a);

• An area of land that produces habitat for species, 
such as the over 600 ‘habitat banks’ that are operating in 
the US (Bean et al., 2008) or the long history of ‘banking’ 
that dates to 1993 in Germany (Naumann et al., 2008). In 
a unique market in Australia, landholders competitively 
bid for contracts from the State to better protect and 
improve native vegetation and habitat (ADSE, 2012); and

• A quantity of water, not only for private economic 
production (e.g., farming), but also for instream flow 
that supports ecological or recreational services (Katz, 
2006).

The promise of these markets — some motivated by regulation, 
others voluntary — has led the Obama Administration to create 
a new US Office of Environmental Markets (OEM) that aims to 
“build a market-based system for quantifying, registering, and verifying 
environmental benefits produced by land management activities ... to 
support emerging markets for carbon, water quality, wetlands, and bio-
diversity” (USDA 2010).
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The extent of these markets is difficult to gauge, but their recent 
development has been rapid. As of 2009 there were 39 active global 
markets that target biodiversity, with transactions totaling more 
than 2.9 billion USD (see Madsen et al., 2010). Selman et al. (2009) 
identify 57 active water quality markets, with most operating in the 
US. Ecosystem Marketplace, a clearinghouse for information on 
environmental markets, reports that voluntary Carbon markets 
traded 131 million tons of CO2 in 2010, up from 98 million in 2009 
(Peters-Stanley et al., 2011).

The fact that these types of environmental goods are bought 
and sold today suggests that there is an increasing awareness 
about the importance of the environment for the well-being of 
society. The term ecosystem services (ES) is an increasingly popular 
way to refer to the benefits society receives from nature. There are 
several examples:

• Open spaces and green corridors in urban areas provide 
clean air benefits and serve as a recreational area for 
urban residents;

• Marine habitats and food chains provide fish for con-
sumption or recreation;

• Bees and other insects provide critical pollination ser-
vices for food production;

• Worms aerate gardens and maintain the soil for food 
and habitat production;
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• Swallows reduce the amount of mosquitoes; and

• Coral reefs provide biodiversity, which supports marine 
tourism.

Despite the benefits that ES provide society (TEEB, 2010a; OECD 
2012) they are becoming increasingly scarce.  Nearly two thirds of 
the global ES are in decline (MA, 2005). This has led to a number of 
international efforts aimed at protecting or conserving biodiver-
sity, which plays an important role in supplying ES. One example 
is the Intergovernmental Platform on Biodiversity and Ecosystem 
Services (IPBES1), which tries to bridge the gap between the scien-
tific community and policy-makers by providing new knowledge 
and creating global consensus on how to address the loss of ES and 
biodiversity (IPBES, 2012). 

One reason why ES are becoming scarce is because the global 
economic system more or less neglects their contribution to 
human well-being due in part to what economists call market 
failures. These market failures — see public goods and externali-
ties described in chapter 3 — result in a scarcity of environmental 
‘goods’ (air and water quantity, biodiversity, habitat, etc.) and an 
excess supply of environmental ‘bads’ (pollution, flooding, dis-
ease) (Madsen et al., 2010). The challenge for managing ES is to 
create incentives so that the global economic system recognizes 
and incorporates the benefits of ES into daily transactions and 
decision-making. That is, incentives for both increasing the sup-
ply and reversing the decline (Ring et al., 2010). Further, because 
environmental protection implies a social opportunity cost — i.e., 

1. See www.ipbes.net
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money spent on the environment is not available for other socially-
beneficial projects like health care, education, roads, etc. — policy 
instruments should aim for achieving a given level of protection at 
the lowest possible cost. Given scarce public resources for envi-
ronmental protection, a policy instrument that can harvest the effi-
ciency of markets to expand the supply of ES is beginning to look 
attractive as a complementary tool in a decision-maker’s toolbox. 

Aim
This report examines the potential for markets for ecosystem ser-
vices (ES markets) to increase the supply of ES in a cost-efficient 
manner. We review a rapidly expanding literature on market-based 
approaches to ecosystem management in order to broadly address 
the following questions:

• Why are there markets for some ES but not others and 
what are the necessary pre-conditions for developing an 
ES market?

• What are the strengths and weaknesses of different driv-
ers behind ES markets?

• How might public policies stimulate effective markets?

• What is the government’s role - when should it act and 
when should it get out of the way?
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Scope 

Given a conservation goal, this report assesses the effectiveness 
of markets in reaching that goal. We do not provide answers to, or 
recommendations for, specific environmental objectives. We take 
policy objectives as given and discuss whether ES markets are an 
efficient method of reaching those objectives.

Importantly, markets should be seen as a complement to 
existing policy instruments, rather than a replacement. In fact, 
environmental regulation, including the development of strategic 
environmental objectives, is a key driver to the existence of ES 
markets. As such, markets should be viewed as one of many policy 
instruments that can be used to reach environmental objectives, 
together with taxes, subsidies, command-and-control, informa-
tion campaigns, and technology support (see “right policy mix” in 
OECD, 2012).

A foundation for this report is an assumption of resource 
scarcity: society faces inevitable trade-offs in determining how to 
spend limited public budgets. To evaluate these trade-offs society 
must value alternative outcomes in order to determine which are 
preferable. While it is relatively easy to compare public expendi-
ture for a new bridge against the improved economic output that it 
produces, it is more difficult to assess the value of environmental 
benefits. For example, is it worth the foregone economic growth to 
protect 100 acres of forest? Answering this question requires a dis-
cussion of value. A key starting point is that nature’s instrumental 
value is reflected by its provision of ES, i.e. ES have value in terms 
of what they provide society. This is sometimes contrasted with 
nature’s intrinsic value, which refers to the value of nature in and 
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of itself, i.e., independent of its provision of ES to society. Some 
individuals may argue that biodiversity has an infinite intrinsic 
value, but that does not help policy makers evaluate the trade-off 
required in determining how much biodiversity we should protect, 
given that it is costly to do so. 

A helpful way of thinking of ES is that they provide a flow of ben-
efits over time, which is derived from natural assets. A popular way 
of describing the dependence of this dynamic flow on the planet’s 
stock of natural resources is the concept of natural capital. That 
is, economic production in our economy is dependent not only on 
assets such as man-made, human and social capital, but also the 
supply of natural capital.

There are various definitions of ES markets. This report consid-
ers an ES market to be a policy instrument that creates incentives 
for public or private entities to increase the supply of valued ES, 
or to maintain levels by avoiding ES damage.2 That is, markets fall 
within the broad category of policy instruments known as eco-
nomic incentive-based instruments (Zanderson et al 2009). For 
the purpose of this report, we further categorize markets accord-
ing to the driving force behind each (see chapter 3, page 24-26):

• Regulatory compliance. These are markets driven 
by regulation and enforcement, such as cap and trade 
markets;

• Taxpayer-funded initiatives. These are markets that 
use public funds to pay actors for the supply of ES;

2. To limit the scope of the analysis we exclude certain markets. For example, labeling and certification (see e.g. 
TEEB, 2010b Chapter 9) and tax-relief programs (see e.g. Caldecott and Dickie, 2011) could, in principle, be consi-
dered ES markets according to our definition of ”avoiding/reducing” damage to ES.
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• Voluntary markets. These are markets that are driven 
by business motives or ethical concerns.

The literature sometimes uses the terms environmental markets 
and Payments for Ecosystem Services (PES) interchangeably, but 
there are disagreements about defining these terms (Wunder, 
2005; Madsen et al., 2010; EM, 2012c; Farley, 2012; TEEB, 2010b 
Chapter 8). We use the term ES market throughout this report, 
which refers to those markets that can be traced to one or more of 
the three drivers identified above. We prefer this broad definition 
in part because we see particular promise in regulatory compliance 
markets which we discuss in chapter 4.

The report is structured as follows. Chapter 2 defines the 
concept of ecosystem services (ES) and the types of values they 
provide society. Chapter 3 considers the benefits of economic 
incentive-based instruments and examines why there are markets 
for some ES, but not for others. Chapter 4 discusses challenges of 
implementing ES markets, addresses common criticisms, and dis-
cusses governments’ role in establishing and maintaining markets. 
Chapter 5 provides concrete recommendations on what govern-
ments can do to stimulate ES markets.
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Ecosystem services (ES)
Chapter 2

“Global warming may dominate headlines today. Ecosystem degrada-
tion will do so tomorrow.”  (Hanson et al., 2012)

ES are the benefits society derives from the natural world 
such as the production of food, maintenance of abundant and 
clean water, regulation of climate and disease, and provision of 
recreational, cultural and spiritual benefits. The 2005 Millennium 
Ecosystem Assessment (MA) defined four categories of ES that 
provide value to humanity (MA, 2005), as shown in Figure 1. 

In 2010, an influential report helped to highlight the ways in 
which the ES defined in the MA contribute to our global economic 
production and human well-being: The Economics of Ecosystems 
and Biodiversity (TEEB).  According to TEEB (2010a) support-
ing services are the fundamental services in the ecosystems upon 
which all other ES depend.  Supporting services are often long-
term or have indirect effects on humans. Products such as food 
and fiber are the provisioning services.1  Regulating services consist 

1. Provisioning services are sometimes referred to as ’ecosystem goods’. A distinction is sometimes made between 
”ecosystem goods” and ”ecosystem services” where the former refer to tangible products that are frequently, but 
not always, traded in a commodity market, and the latter refer to a flow of intangible services that may (or may not) 
lead to the provision of actual goods. For example, a healthy lake may provide fish (a good) and recreational oppor-
tunities (a service). In this report we use the general term ‘ecosystem services’ which is assumed to include ”goods.”
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Figure 1.  Overview of the ecosystem services identified 
by the Millennium Ecosystem Assessment (MA, 2005)

Supporting services

• Soil formation
• Photosynthesis
• Primary production
• Nutrient cycling
• Water cycling

Provisioning services

• Food
• Fiber
• Fuel
• Genetic resources
• Biochemicals, natural medi-
cines and pharmaceuticals
• Ornamental resources
• Fresh water

Regulating services

• Air quality regulation
• Climate regulation
• Water regulation
• Erosion regulation
• Water purification
• Disease regulation
• Pest regulation
• Pollination
• Natural hazard regulation

Cultural services

• Cultural diversity
• Spiritual and religious values 
• Knowledge systems
• Educational values
• Inspiration 
• Aesthetic values
• Social relations
• Sense of place
• Cultural heritage values
• Recreation and ecotourism
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of benefits that regulate ecosystem processes, e.g. climate regula-
tion and water purification. Nonmaterial benefits like recreation 
and aesthetic values are the cultural services. 

Biodiversity has received particular attention in the literature 
due to its fundamental role in supplying most ES. Biodiversity can 
be defined as the variety within species, between species and of 
ecosystems. Both quality and quantity aspects of biodiversity are 
key determinants for the function and the preservation of ES. The 
current declining trend for global biodiversity is likely to have con-
siderable consequences for ES, particularly if key tipping points 
are crossed (Rockström et al., 2009).

ES values
Although Figure 1 is helpful to alert policy-makers to the bene-
fits of ES, economists often suggest an alternative categorization 
that facilitates valuing the flow of ES over time (Boyd & Banshaf, 
2007). For example, it may make more sense to narrow the defi-
nition of ES to focus on final, rather than intermediate, services, 
where the latter could be seen as an input to the former. For exam-
ple, a concrete example of a regulating ES might be nature’s abil-
ity to mitigate the forces of eutrophication in a lake which, absent 
the service, would result in an overgrown and unattractive lake. 
In contrast to this intermediate service (see “nutrient cycling”), 
the final service may be the recreational opportunity afforded by a 
healthy and attractive lake (see “recreation and ecotourism”).

This report is interested in the types of (instrumental) values 
that ES provide society. The Total Economic Value (TEV) frame-
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work is often used to identify such values (Pearce et al., 2006). For 
example, provisioning services represent goods that are consumed 
directly by humans, e.g. crops, water and fish (see footnote 1, page 
11). Because of their direct use value these services are frequently 
priced and allocated through commodity markets.  Other services 
may provide indirect use values. This might refer to services such 
as enjoyment of the scenery or a recreational swimming experi-
ence. For society to benefit from these services, the ecosystem 
has to provide supporting and regulating services such as water 
regulation, climate regulation and pollination. Further, some 
individuals may hold non-use values (including so-called existence 
values or bequest values, see e.g. Freeman, 2003), which reflects the 
fact that they are willing to pay to preserve ecosystems even if they 
may never visit a specific area or use a specific resource. Because 
of their non-consumptive character both indirect use and non-use 
values are not always fully or accurately reflected in commodity 
market prices.

The TEV framework suggests that all of these value types 
are relevant and should be incorporated into environmental 
decision-making. Despite recent efforts to measure direct and 
indirect values (TEEB, 2010a), these are largely invisible to today’s 
decision-makers. These values in particular will likely continue to 
be a challenge even if the ES markets advocated here emerge in the 
future.

The TEEB report highlights the importance of well-designed 
policy instruments to encourage the protection and supply of ES. 
Further, the report notes that ecosystem degradation may lead to 
several undesirable effects:
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• A direct reduction in the provision of ES. This may 
be more costly than taking measures to avoid the ES 
reduction;

• Threshold effects. Several studies highlight the risk 
for critical thresholds which, if passed, may lead to large 
and dramatic transformations of the ecosystem, which 
can lead to abrupt, and potentially persistent changes in 
the supply of ES (see e.g. Rockström et al., 2009);

• Increased inequalities. While the global population 
is dependent on ES, many of the world’s poorest people 
will be disproportionally affected by future ES degrada-
tion (TEEB, 2010a).
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ES markets 
Chapter 3

“Biodiversity markets are on [the] trajectory from futuristic  
to unremarkable.” (Madsen et al., 2010)

The increased global awareness of ES values has led to in-
creased calls for action, in particular how we can increase the sup-
ply of ES. Environmental commitments by governments have 
a long history. For example NPTEL (2012) note an Indian trea-
tise Arthashastra dating to 300 B.C. that prescribed punishments 
for polluters, suggesting an early appreciation of environmen-
tal values. But today the bar has been raised. The need for strict-
er environmental regulations due to global resource scarcity and 
population growth, together with limited public budgets for envi-
ronmental protection, has required continuously new and more 
innovative ways to balance economic growth and the environ-
ment. The mix of global environmental policies found today in-
cludes myriad policy instruments but the implementation and use 
of these instruments are in need of improvement.

Legally binding international targets have not halted biodiver-
sity and ES loss (Caldecott & Dickie, 2011). The EU proposed a 



18

Using markets to supply ecosystem services – How to make it happen

more stringent biodiversity strategy to 2020 — following the fail-
ure of the strategy to 2010 to slow or reverse the decline — which 
calls for net gains in biodiversity and ES (EC 2011). To reach these 
goals the EU is emphasizing the need for private sector contribu-
tions through Innovative Financial Mechanisms (IFM) (Eftec, in 
prep), which include ES markets.

ES markets represent an economic incentive-based approach to 
environmental protection (Zandersen et al., 2009), which has sev-
eral benefits described in this chapter. The chapter further details 
the general drives behind existing markets today and links exist-
ing environmental markets to the ES identified in chapter 2. This 
leads to the question: why are there markets for some ES but not 
others? A number of key pre-conditions for an effective ES market 
are summarized.

Why markets?
Environmental policies are generally guided by environmental ob-
jectives, which often aim for a specific target, such as environmen-
tal quality or percent reduction in a pollutant. This target may be a 
function of local, national, regional or global concerns.

To reach environmental objectives, society relies on a toolbox 
of policy instruments to influence the behavior of individuals, 
firms, and other actors. There are at least four major categories 
of policy instruments typically relied upon by governments: (1) 
command-and-control, (2) information, (3) technology support, 
and (4) economic incentive-based instruments, which we further 
subdivide into (4a) markets (regulatory compliance, taxpayer-
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funded initiatives,1 voluntary) and (4b) taxes. Further detail on 
(1) through (3) is provided in Sterner (2003). We focus on (4) and 
describe several advantages of this category.

This report suggests ES markets as a complementary policy 
instrument. It does not suggest that ES markets replace existing 
instruments. For example, markets may not be feasible or reason-
able for protecting some ES, suggesting that multiple instruments 
will remain relevant in the future. Further, existing policies should 
not be abandoned without first ensuring that new proposed 
instruments can, in fact, reach environmental objectives. 

Society’s understanding of the concept of value is frequently 
linked to market prices. This leads to an underestimate of the value 
of non-priced goods and services.  ES markets can be part of the 
solution by providing a positive price on ES. But first we explain 
why today many ES are lacking a positive price, or are underpriced.

Economists generally argue that environmental deterioration 
is the result of specific market failures: situations where the market 
fails to produce optimal welfare (Sterner, 2003). A common type 
of market failure is the presence of an externality, where the pro-
duction of a good or service has negative (or positive) effects on 
actors other than those causing the effect. An example would be a 
private firm’s emission of CO2 which leads to a negative external 
effect on the general public in the form of climate impacts. The 
presence of a negative externality implies that the price of a good 
or service in a market does not reflect the full cost of its produc-
tion. The consequence is that too little environmental concern is 

1. Our taxpayer-funded initiatives are essentially subsidies. Some categorizations reasonably place subsidies 
alongside taxes. We place taxpayer-funded initiatives under markets due in part to the evolving use of these initia-
tives, which are trending toward larger more complex markets (see e.g., BushTender and creation of the US Office 
of Environmental Markets) rather than the conventional single-buyer, single seller models (e.g., USDA, 2012).
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undertaken by the firm relative to what would be socially optimal. 
Another common market failure is the inability to handle public 
goods. A public good refers to a good or service that is enjoyed by 
‘everybody’, but is typically not priced in a market because it is 
hard to exclude individuals from enjoying or using it. The result 
is usually an undersupply of the good, relative to what would be 
socially optimal. These types of market failures are frequently 
used as justification for governmental intervention in the markets 
in the form of policy instruments designed to correct the failure. 
Both of these market failures are present in the case of supplying 
ES. Below we argue for why markets are an efficient policy instru-
ment for correcting these market failures.

Market benefits
Prices in commodity markets generally reflect only a share of a 
good’s TEV (see chapter 2), which usually corresponds to the use 
value component. If a good (or service) is priced such that it re-
flects society’s preferences for all relevant environmental values in 
the TEV framework then it can be said that the good is priced ‘cor-
rectly.’ In this case the market will ensure an optimal supply of ES.  
Well-functioning ES markets have the potential to price ES more 
correctly.

Economic incentive-based policy instruments have long-relied 
on the assumption that prices in a market could be harnessed to 
help deliver a more optimal, or desirable, outcome. For example, 
Pigou (1920) suggested governmental subsidies for activities that 
provide positive externalities (decreasing the cost for the pro-
vider) or taxes for activities that generate negative externalities 
(increasing the cost for the provider). These mechanisms aim for  
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internalization, i.e. previously external costs or benefits become 
included in the economic decisions taken by the actors on the 
market. 

Economists suggest that incentive-based policies provide 
two benefits that are not typically found in other types of policy 
instruments.2  First, they are able to achieve an environmental 
objective at a lower cost than command-and-control approaches 
because they seek the lowest cost measures first (Hanley et al., 
2007). These instruments exploit the fact that individual firms 
know more about their private costs of addressing environmental 
impacts than regulators, which means that if a regulator can estab-
lish a market for environmental goods, then under certain condi-
tions the price provides a clear incentive for the individual/firm 
to seek the option that costs the least or provides the maximum 
profit. A good example is Australia’s BushTender program (c.f. 
Stoneham et al., 2005). Rather than telling all landowners that they 
must provide a certain level of ES and paying them to do so, this 
program asks the landowners to offer their land at a price that they 
believe is profitable. The resulting transaction is more efficient 
because it is assumed that the landowner -- not the regulator -- has 
better knowledge of the opportunity cost of offering their land for 
the subsidy (Hanley et al., 2007 Box 4.1). The second benefit of 
incentive-based instruments is that they provide a mechanism for 
stimulating and then spreading innovation across a market (Dah-
mén, 1968; Milliman & Prince, 1989). This naturally follows from 
the previous benefit, i.e., if firms actually save money by adopt-
ing new technology, this “clearly awards an industry innovator” 

2. In theory all policy instruments can provide these benefits assuming that regulators have ‘perfect information’ 
when setting rules and limits. In reality, this is not the case (e.g., regulators do not know what it costs an individual 
firm to reduce pollution).
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(Ibid.). As a result the innovative technology can be sold further, 
leading to a ‘diffusion’ of environmentally beneficial technology 
over time. One reason why this benefit is lacking from command-
and-control instruments is because the price mechanism is weaker 
or absent and therefore provides less incentive to innovate. 

Market challenges
However, pricing goods and services such that they reflect their 
true value to society, including positive or negative externalities, 
is challenging. Even if we could theoretically estimate the value of 
the externality that we want to internalize there are practical diffi-
culties associated with implementing the required system of taxes 
and subsidies. Taxation and subsidy systems frequently need ad-
justments over time as regulators learn more about how various 
markets respond to these economic incentives. Thus, empirical 
observation and study is needed and data supporting perfect poli-
cy predictions are likely to be scarce. 

Because of this uncertainty of using incentive-based policy 
instruments to correct market failures, there is a need for other 
policy instruments to ensure environmental objectives are 
achieved. Command-and-control regulations directly limit emis-
sions or impose restrictions on the production process. Provided 
a proper enforcement regime is in place, these kinds of measures 
can provide greater certainty in environmental outcomes but 
may not be cost-efficient, i.e., the same objective could possibly 
be achieved in another way at a lower cost to society. Thus, policy 
instruments should strike a balance between direct regulation and 
more flexible, cost-efficient approaches.
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A hybrid approach
An innovative approach is a cap-and-trade system, which in prin-
ciple combines command-and-control (1) with an incentive based 
(4) instrument. This system is similar to some existing markets 
for ES and, if well-designed, leads to both certainty in environ-
mental outcomes and cost-efficiency. The foundation for this ap-
proach is setting a limit (cap) on permissible environmental dam-
age (e.g., emissions), and allowing actors to trade emission rights. 
This creates a market price for emission rights, while preventing 
the total emissions from exceeding the cap. This results in greater 
control over the quantity of emissions compared to taxes or sub-
sidies, while still providing a mechanism that stimulates cost-effi-
ciency.  Since the actors in the emissions trading market are free to 
buy and sell emission rights, actors who face low costs of reducing 
emissions can sell emission rights to actors who face high costs. 
The market framework ensures that emissions will be reduced the 
most where the reduction is the least expensive. 

A good example is the trade in CO2 emissions through the EU’s 
Emission Trading System (ETS).3  By purchasing emission rights at 
the market-generated price, entities covered by the ETS implicitly 
account for ES values in their production decision. To ensure this 
environmentally beneficial outcome several market characteris-
tics are needed:

• Environmental damage should not be affected by loca-
tion of emission (i.e., a kilo of CO2 emitted in Barcelona 
has the same environmental impact as a kilo in London).

3. See for example http://ec.europa.eu/clima/policies/ets/index_en.htm
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• The market should include effective enforcement and 
surveillance.

• Transactions costs should be low.

• The cap has to be set at the desired environmental tar-
get, i.e. not too high or too low.

• The market should cover all relevant actors to prevent 
“leakage”, where emissions are moved outside the mar-
ket rather than reduced in total.

Existing ES markets create economic incentives to increase the 
supply of ES based either on a price mechanism as in (4b), or on 
a quantity mechanism as in (4a). There are two main benefits of 
using a market instrument to achieve environmental goals:

• It generates a price on ES, which makes it costly to 
degrade ecosystems and profitable to improve them.

• It contributes to cost-efficiency, since low-cost meas-
ures are taken first by the market.

Drivers of ES markets today
For the purpose of this report we divide subcategory 4(a) into 
three, based on the types of drivers behind existing ES markets 
(Madsen et al., 2010).
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First, some markets are based on regulatory compliance. Besides 
cap-and-trade markets described in the previous chapters, another 
example is environmental compensation driven markets. For 
example, compensation regulations may require operators who 
cause damage (e.g., impacts from infrastructure development or 
from industry accidents) to compensate by providing environ-
mental improvements to similar resources or services. This has led 
to a demand for compensatory credits (i.e., ecosystem services), 
which in turn has led to the development of markets that supply 
ES. One concrete example is habitat banking, where entrepreneurs 
invest in natural capital (e.g., habitat restoration) and sell the flow 
of ES over time to operators who demand them. As in the cap-
and-trade system the government provides the key impetus for 
the market through the regulatory cap, but it does not mandate a 
market instrument. Rather, the market develops in response to the 
cap. The success of this type of market in reaching environmental 
objectives is highly dependent on the level of the cap set by the 
government.

Second, some markets are based on taxpayer-funded initiatives 
by the state that acts as a single buyer of ES among various provid-
ers. For example, the US Conservation Reserve Program (USDA, 
2012) provides a government-funded conservation subsidy as a 
market-based incentive for farmers to provide ES. Publicly-funded 
purchases of ES allow governments to target specific ES deemed 
to be undersupplied and/or of high value, e.g., public goods like 
water supply whose benefits are diffuse (TEEB, 2010b Chapter 8). 
This type of driver is flexible and can be adjusted depending on the 
government’s priorities, just as an emissions cap can be adjusted.  
However, because it requires public funding, exclusive reliance 
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on this driver to reach environmental objectives may be costly to 
taxpayers.

Third, voluntary markets allow different actors to freely trade 
ES, which may be motivated by ethics, philanthropy or profit (e.g. 
public relations; avoiding regulation through pre-emptive action; 
preparing for regulation; corporate responsibility; c.f. EM, 2012b). 
One example is direct payments for conservation (see e.g. Ferraro 
& Kiss, 2002; Milne & Niesten, 2009) where actors in developed 
countries provide payments to subsistence resource users in 
developing countries in return for the provision of ES (e.g. protec-
tion of a rain forest or carbon sequestration). Voluntary markets 
provide the opportunity for agreements between parties that are 
mutually beneficial, which suggests possibilities for increasing the 
supply of ES. However, large scale voluntary markets are unlikely 
since these markets depend on payments from NGOs, who have 
limited funds, or private organizations, who may be focused on 
specific private goals rather than the public interest. Relying exclu-
sively on voluntary markets to reach environmental objectives 
may be risky.

ES markets and required  
pre-conditions
Table 1 identifies some of the markets that have evolved to target 
the ES categorized by the MA (2005) (see also Figure 1). The table 
classifies markets according to the key drivers identified above: 
regulatory compliance, taxpayer-funded or voluntary. Important-
ly, many ES are not explicitly targeted through a market, but are 
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nonetheless addressed. Therefore, we make an attempt to distin-
guish between direct and indirect markets. Direct markets (marked 
with dark shading in the table) are those that trade an ES direct-
ly (e.g., nutrient cycling), including either intermediate or final 
ES. An example is nitrogen markets. In contrast, indirect markets 
(marked with light shading in the table) are those that trade an 
underlying and measurable ecological function, which is then as-
sumed to lead to the provision of one or more valued ES (these are 
sometimes called “proxy markets”). For example, improving bio-
diversity (which contributes as an underlying function, though is 
admittedly difficult to measure) is likely to lead to an improved 
provision of several different ES (see also chapter 2).  

The table takes a first step toward addressing the question of 
why there are markets for some ES and not for others. The table 
identifies existing markets that aim to increase the supply of ES 
and excludes commodity markets that rely on provisioning ES 
like timber, minerals, oil, food, etc. The information is based on 
a review of the environmental markets literature and aims for 
illustrative examples rather than a comprehensive review (in 
some cases we identify general categories of markets; in others we 
identify specific markets; see also footnote 2, page 7). EM (2012b) 
conducted a more exhaustive review of environmental markets 
with an exclusive focus on the three major ecological resources: 
carbon, water, and biodiversity. Our table provides a more refined 
and inclusive analysis, as the starting point is the comprehensive 
MA categorization. We provide reference information in connec-
tion to the table for readers interested in the details of the markets.

Table 1 helps to unravel the underlying issues that give rise to 
markets for some ES but not others. A few key findings include:
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Market driver

Ecosystem  
Service

Regulatory  
compliance

Taxpayer- 
funded Voluntary

Supporting Soil formation

Photosynthesis

Primary production

Nutrient cycling Nitrogen markets PES blue  
mussels

Water cycling Water quality 
markets

Groundwater  
protection 
schemes

Regulating Air quality  
regulation

Sulphur dioxide 
permits

Climate regulation Carbon cap & 
trade markets

REDD Climate compen-
sation initiatives

Water regulation Biodiversity off-
sets  (e.g., through 
habitat banking)

Agri-env 
schemes

Voluntary biodi-
versity offsets 
(e.g., wetland  
creation)

Erosion regulation

Water purification Willamette  
partnership

Watershed PES Watershed PES

Disease regulation

Pest regulation

Pollination

Natural hazard  
regulation

Provisioning* Food Fisheries quotas Fishing  
vessels buyout 
schemes

Fishing and hunt-
ing licenses

Fiber 

Fuel 

Genetic resources Access & benefit 
sharing

Biochemicals 

Ornamental  
resources

Fresh water Water quality 
markets

Table 1.  Examples of direct and indirect markets that 
target Ecosystem Services (ES).
Ecosystem Service categories based on the Millennium Ecosystem Assessment

Type of ES market: Direct Indirect

* Our table focuses on markets that increase the supply of ES and excludes commodity markets that are dependent 
on provisional ES (e.g., pharmaceutical products [Biochemicals], gold [Ornamental resources], timber [Fuel], etc).
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Cultural Cultural diversity Biodiversity off-
sets  (e.g., through 
habitat banking)

Agri-env 
schemes

Voluntary biodi-
versity offsets  
(e.g., through hab-
itat banking)

Knowledge sys-
tems

Educational values

Inspiration

Aesthetic values Biodiversity off-
sets  (e.g., through 
habitat banking)

Agri-env 
schemes

Voluntary biodi-
versity offsets  
(e.g., through hab-
itat banking)

Social relations

Sense of place

Cultural heritage 
values

Recreation and ec-
otourism

Biodiversity off-
sets  (e.g., through 
habitat banking)

Agri-env 
schemes

Fishing and hunt-
ing licenses, park 
fees

 
Type of ES market: Direct Indirect

Access and benefit sharing — Pharmaceuticals 
and biotech, see e.g. EM (2012b).

Agri-environmental schemes — For example the 
EU CAP. See e.g. the brief overview by the Europe-
an Commission: http://ec.europa.eu/agriculture/
publi/capexplained/cap_en.pdf

Carbon cap and trade markets — For example the 
EU Emissions Trading System (EU ETS) See e.g. 
EC (2009).

Climate compensation initiatives — See e.g. Vol-
untary Carbon Forestry in EM (2012b).

Fisheries quotas — For example in New Zealand, 
see e.g. EM (2012b).

Fishing and hunting licenses — see e.g. EM 
(2012b).

Fishing vessel buyout schemes — For example 
in Denmark and Norway, see e.g. Zandersen et al. 
(2009).

Groundwater protection schemes — see e.g. EM 
(2012b).

Habitat banking — For an overview, see e.g. eftec 
et al. (2010).

Nitrogen markets — For example in Long Island, 
USA. See e.g. Selman et al. (2009).

PES blue mussels — For example in the Baltic Sea, 
Sweden. See e.g. Zandersen et al. (2009).

REDD The United Nations Collaborative Pro-
gramme on Reducing Emissions from Deforesta-
tion and Forest Degradation in Developing Coun-
tries — See e.g. www.un-redd.org  

Sulphur dioxide permits — For example in Eastern 
USA. See e.g. USEPA (2002).

Voluntary biodiversity offsets — For example 
BBOP (bbop.forest-trends.org/)

Watershed PES — For example the WRP conser-
vation program (taxpayer-funded) (www.nrcs.
usda.gov/wps/portal/nrcs/main/national/pro-
grams/easements/wetlands), or by beverage 
companies (voluntary – see e.g. EM, 2012b).

Willamette partnership — Oregon, USA. Several 
types of ES markets under development, see Wil-
lamette Partnership (2012).

Water quality markets — see Katz (2006).

References to markets (alphabetical order by market)
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• ES characteristics are decisive. For those ES for 
which a market exists, the market drivers are many and 
diverse. If an ES has characteristics that are amenable to 
a market, then that market may equally well be manipu-
lated (expanded/driven) by regulation, voluntary 
actions or taxpayer-funded initiatives. For example, bio-
diversity offsets exist as both voluntary and regulatory 
compliance markets (see e.g. ES cultural diversity). This 
suggests that an ES’s inherent attributes may be a more 
relevant determinant of a future ES market emerging 
than any particular well-intended policy. 

• Regulatory drivers are powerful. The above point 
notwithstanding, regulatory drivers may play a key role 
in encouraging the development of markets for some 
ES. But this raises the question of why existing policies 
seem to prioritize some ES over others. Ideally, driv-
ers should target the most valuable ES but in practice 
ES may be selected based on arbitrary political goals, 
convenience, and/or measurability.

• Several ES are covered by markets today. Many 
markets affect several different ES. For example, bio-
diversity offsets traded through a habitat bank likely 
affect multiple ES through their impact on biodiversity 
preservation. Similarly, markets that focus on water 
quality are likely to affect several other ES through 
their contribution to a healthier aquatic environment.  
It is difficult to delineate ES markets according to the 
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MA categories due to this type of inherent linkages 
between ES and how these linkages affect our well-
being. Since many direct markets also capture other 
ES indirectly (TEEB, 2010b Chapter 8), our table likely 
underestimates the true number of ES covered by mar-
kets today. An interesting finding is that some ES are 
covered by both direct and indirect markets, such as 
food which is ‘traded’ directly through fisheries quotas 
but indirectly affected by taxpayer-funded vessel buy-
out schemes.

• Stacking of ES may be a promising market devel-

opment. The existence of stacking and indirect mar-
kets suggests that developing ‘combination’ markets, 
where several ES are included, may deliver cost-efficient 
environmental outcomes.4 However, opening existing 
ES markets to stacking may also imply an implementa-
tion challenge, see chapter 4.

Table 1 also suggests a number of more general market pre-condi-
tions that need to be met:

• Demand. Despite an increasing awareness of the need 
for ES, demand may still require stimulation. For exam-
ple, environmental organizations may play a key role by 
informing the public about the value of ES to society’s 
well-being and by representing a collective demand for 
ES through markets, either through their own aggregate 

4. Also referred to as layering or bundling.
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purchasing power or by influencing members to partici-
pate in voluntary markets.

• Supply. There must be actors willing to supply ES, i.e., 
farmers providing habitat, riparian restoration, carbon 
sequestration, etc. or habitat banks providing a flow of 
services over time. To reduce transaction costs some 
markets have minimum size requirements before a 
seller can participate. This may require collective action 
on behalf of suppliers to create a critical mass to become 
market participants. 

• Scarcity. A market is more likely to develop for an 
ES that is scarce. Thompson (2000) notes that water 
markets in the Western US did not start until the gov-
ernment actually started to limit (or even reduce) the 
amount of water farmers could withdraw from rivers. 
However, we would expect that once a market is estab-
lished for an ES, the interaction of supply and demand 
may lead to price changes, e.g., a decrease (increase) if it 
becomes more abundant (scarce). These types of price 
signals represent the benefits of a well-functioning mar-
ket as it provides society with information about how 
best to use and allocate that ES. 

• Property rights.  All of the examples in Table 1 
explicitly assign a property right to an entity (e.g., a 
forest owner, an operator, etc.) or implicitly assign 
ownership through the design of the regulation (e.g., 
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environmental compensation assumes the public owns 
resources and requires compensation from the polluter 
for losses). Regardless, property rights must be clearly 
defined -- who to pay, who to buy from -- and enforce-
able before markets can function (OECD, 2010). Note 
however ownership may be on an individual, firm or 
community level.

• Measurability. One of the key ES characteristics 
needed for market development is measurability. To the 
extent that ES are both measurable and divisible (e.g., 
acres of habitat, quantity of carbon, etc.), transaction 
costs are lowered, thus facilitating market development. 
Some ES are easier to measure (e.g., carbon sequestra-
tion) while others may be costly and/or require a proxy 
(e.g., biodiversity). Markets are generally more suc-
cessful when a common currency for exchange can be 
established (Caldecott & Dickie, 2011).

• Clear rules of the game. Besides property rights, 
there is a need for clearly-defined and enforceable con-
tracts, and transparent regulation (e.g., rules on equiva-
lency between environmental damage and compensa-
tory credits). The objective is to reduce uncertainty 
about future market rules. Importantly, these rules need 
to be accepted by market participants.

• Institutional capacity. In order to enforce the rules 
of the game, including property rights, trusted and 
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transparent institutions must be available. This may 
include government agencies or other respected institu-
tions. This may be problematic in developing countries 
affected by corruption.

• Entrepreneurial spirit. The development of any new 
market requires risk-taking and dynamic entrepreneurs 
to fill the space created by market opportunities. These 
individuals must be willing to invest in natural capital in 
the hopes of earning a return on their investment. While 
policies may help encourage such behavior, the results 
are difficult to predict. 

Some of these conditions are beginning to materialize on their 
own. For example, some private companies are experiencing scar-
city of key inputs and expressing a demand for ES that were previ-
ously considered free. Tools like Corporate Ecosystem Services 
Review, which help firms map their dependence on, and impacts to 
ES, are being demanded and developed (Hanson et al., 2012). De-
spite these privately-driven initiatives, the government will none-
theless play a significant role in both establishing and maintaining 
ES markets (see chapter 4, page 48).
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This chapter discusses general implementation issues, public 
acceptance and the government’s role in stimulating and manag-
ing ES markets. 

Implementation challenges
To ensure efficient markets and increase public acceptance, future 
policy should address a number of implementation challenges. We 
discuss some of these below.  

• Assignment and enforcement of property rights can 
be challenging because it leads to specific distributional 
impacts, especially in cases where ownership has not 
previously been explicitly recognized. From a welfare 
economics point of view, who owns a resource may be 
less important than the fact that it is clearly defined (see 
Coase Theorem in Hanley et al., 2007). But from a prac-
tical point of view, choosing to assign a property right 
generally raises questions of fairness, and thus makes ES 
market implementation challenging. 

Discussion
Chapter 4
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• An important challenge is to identify the appropri-

ate scale over which to establish ES markets. 
Some ES provide local, site-specific benefits (e.g., water 
purification and habitat provision) while others provide 
global benefits (e.g., carbon sequestration, timber 
production). Should some ES be restricted to local 
exchanges? The problem with restricting exchanges 
to local markets is that some ES may provide global 
benefits that local communities are not prepared (or 
able) to pay to protect (e.g., users may incur a large part 
of the cost of provision but only receive a small por-
tion of the benefits). Opening markets to a larger scale 
may encourage ‘wealthier’ international donors to pay 
to provide these global benefits. But in other cases, an 
international market may lead to locally undesirable 
effects (e.g., a market for habitat protection may lead to 
local extinctions or significant losses even if a “net gain” 
in habitat types is reached globally). 

• As noted in chapter 3, the natural capital that underlies 
ES may give rise to multiple ES flows. For example, a for-
est provides carbon sequestration and habitat benefits. 
The implementation challenge is whether an existing 
ES supplier in a given market should also receive credit 
for ES that become marketed — so-called stacking of 

benefits. If so, how should the market be designed to 
ensure the price reflects the combined services pro-
vided? Burnham (2009) describes such a challenge in 
the US where some are suggesting that existing carbon 
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markets be linked to emerging markets for wetland, 
habitat and water quality.

• An important issue is how long an ES flow will be 
provided (permanence of the supply). This relates to 
the distinction between ES assets (e.g. natural capital) 
and ES flows. Markets that price an ES asset often pay 
the supplier with a one-time payment in return for 
provision in perpetuity. If a market prices an annual ES 
flow (e.g., an amount of carbon), the allocation of that 
flow may vary from year to year, as demand responds 
to changes in price. From a practical perspective this 
may be problematic if the ES flow drops below a criti-
cal tipping point beyond which it cannot recover. This 
type of irreversible environmental change suggests 
that governmental oversight in certain markets will 
be important, as is research into defining such tipping 
points. It also suggests a careful balance between long-
term permanent partnerships and short-term flexible 
arrangements depending on the situation.

• Conditionality refers to the fact that buyers should 
only pay for a good whose delivery can be confirmed. To 
ensure transparency and quality assurance, the delivery 
of an ES should be verified by a third-party unbiased 
entity (Palmer & Filoso 2009a).  Monitoring, verifying, 
and reporting (MVR) over time is an aspect of environ-
mental markets that increases transaction costs and 
suggests a role for government.
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Addressing market criticisms to  
encourage public acceptance

Hanley et al. (2007) suggest that “economic instruments [e.g., mar-
kets] are still used rather less than their theoretical advantages 
would seem to warrant” (p. 166). They suggest this may be due to ig-
norance (policy-makers are unaware of the potential of such instru-
ments); practical difficulty (compared to the alternatives, incentive-
based instruments are complex); institutional challenges (regulators 
do not have an incentive to create cost-efficient regulations -- only 
firms have that incentive); inertia (it is difficult to change the course 
of environmental policy); and/or distributional problems (markets 
inherently change the status quo, leading to winners and losers, 
which is problematic for regulators who are generally more inter-
ested in ensuring equity than efficiency; see Stavins, 1998).

Below we address how a government may work to increase pub-
lic acceptance of ES markets.

Are market prices for nature possible or  
desirable?
OUR ANSWER: Yes it is possible and we argue desirable, given that a 
price of zero is very undesirable from an ES supply perspective. However 
poorly managed markets may lead to negative outcomes.

Some suggest that establishing prices for ES in the past has led 
to unsustainable outcomes, and they often point to the high price 
for fish as the cause of global overfishing. 

However, the commodity price on fish harvests is not the 
culprit, but rather the existence of two market failures. First, there 
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are externalities that the fishermen do not consider when decid-
ing how much to harvest (they focuses on the direct private costs 
of harvesting fish rather than the indirect social costs of depleted 
fish stocks). This is due in part to the fact that he does not own the 
resource, which contributes to the second market failure: the pub-
lic good nature of the open seas that provides habitat (an asset) for 
the marketed good (fish, an ES). 

Rather than too high a price on fish, the problem is that the ES 
underlying the fishery are priced too low. The costs stemming 
from overfishing are not included in the fishery. In fact, in most 
cases consuming an ES such as clear air, clean water, or carbon 
sequestration has been free. Thus, the prime motivation for estab-
lishing market prices for ES is that without such prices they tend to 
be taken for granted and overused or under-protected. Creating a 
market, which subsequently establishes a price based on the inter-
action of buyers and sellers, is one way of establishing such value.

A related critique is that market prices may not lead to the 
desired environmental outcome. For example, if ES markets entice 
farmers to enter into a market to provide a flow of regulating ser-
vices (e.g., carbon sequestration, habitat provision, etc.) instead of 
provisioning services (e.g., food), might this lead to a food short-
age? In short, it is possible -- indeed desirable -- that prices for ES 
rise over time so that private and public decision-makers begin to 
recognize their true value and incorporate them into the decision-
making process. The alternative is that ES prices are zero, which 
discourages the supply of these demanded services. 

A more relevant critique may be whether or not ES market 
prices will accurately capture all relevant ES values, as described in 
the TEV framework (chapter 2).  This is admittedly a challenging 



42

Using markets to supply ecosystem services – How to make it happen

issue that needs to be addressed during the creation and long-term 
management of a market, as poorly designed markets may only 
reflect a portion of the values that society may want to promote. 
The problem of price capturing value is associated with how a mar-
ket is defined at the start, rather than the actual market process 
itself. This problem is reduced if the market is based on clearly-
defined environmental objectives.

Other critics contend that establishing prices leads to the “com-
moditization of nature” which they assert leads to overexploita-
tion and continued environmental degradation (e.g. McCauley, 
2006). The critique against commoditization reflects an idea that 
there are intrinsic values for nature. Acknowledging that eco-
systems have intrinsic values may indeed be a reasonable argu-
ment for protection, just as well-designed markets may be one of 
many instruments for achieving better protection.  The intrinsic 
values may be real, but they are difficult to measure and therefore 
not useful in evaluating instruments such as ES markets, taxes, 
subsidies, etc. ES markets should and do instead reflect a range of 
instrumental values, including existence values, which are more 
relevant for the purpose of decision-making under scarcity. 

Finally, it is possible that markets may promote one ES at the 
expense of another (see conflicting restoration goals in Ehrenfeld 
2000).  But this suggests caution and vigilance when establishing 
or stimulating markets, rather than abandoning the potential cost-
efficiency benefits that a market can provide. 
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Do markets lead to fair outcomes?
OUR ANSWER: Markets do not intend to generate ‘fairness’. Rather, this 
is a byproduct of markets and may have different meaning to different 
people. A market’s primary objective is to deliver environmental objec-
tives at the lowest cost. In contrast, equity is generally dealt with through 
governmental policies that adjust market outcomes afterwards (or be-
fore, when designing the market foundations).

Market prices may lead to outcomes that are considered unfair 
by some. For example, the poor may incur a disproportionate 
amount of the social costs (e.g., if food prices rise due to a price 
that better reflects the services underlying this ES) or the rich may 
receive a disproportionate set of the benefits (e.g., wealthy land-
owners that sell their previously ‘price-less’ resources). Indeed, 
the process of establishing new markets will inevitably lead to 
changes in endowments. But markets are designed to produce 
efficient outcomes (obtaining environmental objectives at the least 
cost) and should not be expected to provide equity. This implies 
that the government will play an important role in identifying, 
discussing, and alleviating impacts that may be perceived as unfair.

ES markets require that somebody own the resource (seller) in 
order for a market transaction to arise with a buyer. Depending on 
how property rights are assigned this will lead to winners and los-
ers. For example, creating a market for the ES provided by a free-
flowing river (e.g., recreation, biodiversity, etc.) could proceed 
in two ways. Alternative #1 may assign the property rights to the 
hydropower dam that is already operating on the river.  Alterna-
tive #2 may assign the property rights to the general public. Both 
designs would lead to very different outcomes from an equity per-
spective but both could lead to efficient outcomes. Under alterna-
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tive #1 the hydropower company becomes the seller and the public 
must ‘buy’ the services of the free-flowing river. Under alternative 
#2, the general public is the seller and the hydropower company 
must pay for damaging these services. Many may consider alterna-
tive #1 to be unfair which may explain why most environmental 
compensation regulations reflects the second option under the 
so-called “Polluter Pays Principle.” 

The trade-off between equity and efficiency can be illustrated 
with the BushTender program where the government does not 
reveal the biological value of a private landowner’s land before the 
landowner offers his/her land for a given price. This increases the 
efficiency of the transaction — the government is able to ‘pick and 
choose’ the most valuable lands — but could be considered unfair 
by some, as it creates an incentive for the landowner to hire private 
biologists to identify this value, thus imposing additional transac-
tion costs on the owner (Box 4.1 in Hanley et al., 2007).

A further aspect of the fairness question is the risk that poor 
local communities will finance global commons given current 
PES designs (Hecken & Bastiansen, 2010).  The problem arises 
because PES schemes rarely take into account and compensate for 
all ES supplied by the provider.  For example, a forest may provide 
water — both for use by local communities and fish populations.  
However, the same forest also provides other global ES like biodi-
versity and carbon sequestration, for which the provider may not 
receive payment.  In this case the local community ends up paying 
for a part of the global benefits, thus further exacerbating income 
inequality.

As opposed to efficiency, equity is not something that a market 
spontaneously generates (output), but it is nonetheless a very 
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important aspect of designing a market (input). Because equity is 
a normative issue, it is perhaps best addressed through a participa-
tory and democratic governance process. 

Can markets reach socially optimum outcomes?
OUR ANSWER: In practice a socially optimal outcome may be difficult to 
reach. However, markets may help move us in the right direction.

An optimal outcome is one in which society’s welfare is maxi-
mized, i.e., the optimal trade-off between the costs to society of 
providing ES and the benefits to society of doing so. This point is 
nearly impossible to locate due in part to objective measurement 
problems and subjective ethical decisions required.

In practice, however, this may be less of a problem than it 
appears because current policies are far from optimal and alterna-
tive policies may move us in the right direction. Removing ‘bad 
pricing policies’ (e.g., subsidies for fossil fuels) that distort market 
outcomes and lead unequivocally to inefficient outcomes should 
be a first step. A second is to strive for better rather than perfect 
pricing, where the latter fully reflects all TEV values. Removing 
bad pricing and moving toward better pricing will require testing 
through pilot studies. Thus, a third step is to create and adjust ES 
markets over time. Wu & Yeon-Su (2009) capture this idea well: 

 “As a matter of pragmatism, it is often better to have imper-
fectly functioning environmental markets, in which nature 
has some economic value, than to have no environmental 
markets, where nature possesses zero value.” (p. 1060)
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Is it possible to measure ES in order to  
buy and sell them?
OUR ANSWER: Indeed, this is a significant challenge, but the existence 
of various ES markets provides evidence that some measurement prob-
lems can be overcome. However, for some ES it is not yet possible, al-
though this is likely to improve as we advance our understanding of how 
ES affect our well-being.

Measurability and divisibility are pre-conditions for an ES 
market. The success of carbon markets is likely related to so-called 
carbon dioxide equivalents (CDE) which convert emissions of six 
greenhouse gases into a single currency, which is connected to a 
change in ecosystem function (climate regulation), which is then 
linked to subsequent impacts on human well-being that are quan-
tified in monetary terms (e.g., impacts of famine, potential wars, 
floods, etc.).  The single currency facilitates measurement of the 
increased supply of the ES (e.g., carbon sequestration), which can 
be provided through several different activities (e.g., tree planting, 
deep-well carbon injection, etc.). 

A key to understanding how ES should be measured might lie in 
the division between intermediate and final services (see chapter 
2). For example, while measuring ‘recreation’ may be difficult, 
measuring fish catch or number or type of species in a bird-watch-
ing reserve may be easier. Thus, going back in the chain to what 
supports the provision of final ES may provide usable proxies for 
measuring the provision of ES. 

Despite the inherent challenges, innovative efforts are under-
way. The Willamette Partnership in Oregon, USA, has developed 
an Ecosystem Credit Accounting System for developers who wish 
to measure the change in ES provision from different restoration 
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activities (Willamette Partnership 2012). They measure six ecologi-
cal functions related to salmon habitat that give rise to a final ES 
(fish). But they face some challenges. For example, although they 
have a scoring system for ecological functions and a non-market 
monetary value for the final ES, they are lacking an agreed-upon 
process for combining these two measurements into a measure of 
ES provision. Palmer & Filoso (2009a) stress the importance of 
understanding the link between the restoration of underlying eco-
logical processes (e.g., rate of nutrient processing) and the resulting 
provision of ES (e.g., delivery of clean water). The authors note that 
the key market metric is the value society places on an ES, but 

 “Without direct measurements of the processes that lead to 
the production of [ES], or surrogate measures ... there is no 
way to know if restoration actions are actually leading to the 
delivery of services.” (p.575)

Measurability could be seen as a chicken-and-egg problem: with-
out ways of measuring ES, markets are unlikely to develop. Howev-
er, without markets, the pressure on improving ES measurement 
will be low. One approach could be for governments to support 
and stimulate markets for ES that are easier to measure to improve 
the allocation of these services. In the meantime, research should 
focus on ES that are harder to measure. But this also suggests a 
cautionary lesson: Favoring markets for certain ES because they 
are easy to measure may not allocate resources to the most valued 
ES. Further, it may contribute to a continued undersupply of ES 
for which measurement is difficult. This should be kept in mind as 
markets develop over time.
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The Government’s role
The government’s role in any future development of ES markets 
needs to be significant to ensure equitable and environmentally-
desirable outcomes, but this requires a balance. The government 
should play a strong and authoritative role in designing and stimu-
lating undeveloped markets, but also maintain a ‘laissez faire’ ap-
proach to letting immature markets deliver efficient outcomes. 
Below we discuss some of the key government roles depending on 
the driver behind the ES market. We conclude that the regulato-
ry compliance driver is the most promising in terms of unleashing 
markets’ potential to increase the future supply of ES.

One option is for government to continue to support taxpayer-
funded initiatives and act as the single buyer among various ES 
providers. Although historically popular, this approach is limited 
by the public funds available. Milder et al. (2010) report that the 
majority of payments for ES/biodiversity have come from the State 
(99 percent in developed countries and 97 percent from develop-
ing countries). Under this option the State can increase competi-
tion among suppliers in order to ‘buy more for less’ (see e.g., Bush-
Tender in Stoneham et al, 2005). Alternatively, the government 
could encourage more private land trusts to take a larger share of 
the conservation burden through improved tax incentives, as is 
common in the US (Cole, 2000). 

A second option, which we find to be more promising, is that the 
government could ‘back away’ as the (in principle) sole buyer and 
encourage a market with several buyers and sellers. The govern-
ment would act as the stimulator of markets through regulation, 
but incur a smaller part of the costs. The private sector would 
contribute more toward society’s environmental goals, which is a 
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frequently-cited motivation for developing ES markets (Madsen 
et al., 2010).  One of the principle ways of achieving this is through 
a regulatory compliance market driven by a compensatory require-
ment, i.e., developers who cause damage to ES are required to buy 
new ES (so-called credits).

Under this approach the government establishes the quantity 
of resource to be protected (stimulates demand) and then lets the 
market allocate that protection among suppliers as efficiently as 
possible. In theory, the price for these previously ‘free’ ES will rise, 
thus encouraging more entrepreneurs to enter the ES market and 
supply these valuable assets. 

Relative to command-and-control the decision-making is more 
de-centralized as buyers/sellers take some of the responsibility 
for reaching the environmental goals. However, the government 
is able to manage market outcomes as it decides which ES are 
most threatened/valuable (and thus ripe for a market), how much 
of them should be protected, and the time line over which that 
protection should occur. Further, the government defines the 
acceptability of environmental trades, i.e., what society is willing 
to give up in terms of resources and subsequent compensatory 
repair.  As noted by Eftec et al. (2010) a balance is needed between 
(1) a “free and liquid market” that allows flexibility in environmen-
tal trades and (2) governmental intervention to ensure desirable 
environmental outcomes. The authors suggest a policy that allows 
polluters to “trade up” along a spectrum of ES ranked from low to 
high conservation value, i.e., a polluter can compensate loss to low 
value ES with improvements to high value ES, but not vice versa. 

Finally, the government has an important role to play in terms 
of reducing transaction costs. One of the problems with ES mar-
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kets is that measuring, providing, and monitoring the creation and 
delivery of ES require resources. These costs often deter willing 
suppliers or willing buyers from entering the market. The govern-
ment can take proactive steps to reduce these costs such as fund-
ing research to identify reliable currencies of exchange, enforcing 
and policing contracts, creating templates for contractual agree-
ments, etc. (Williamette Partnership 2012).

In short, we suggest that without a strong and clearly defined 
regulatory-induced demand, ES markets are unlikely to take off 
(see chapter 5 for concrete recommendations). This is evidenced 
by the fact that habitat banks are most prevalent in California 
where compensatory mitigation requirements are strong (Bean et 
al., 2008). Further, compensatory requirements - along with meas-
ures to reduce transaction costs - may provide ancillary benefits to 
already existing, but relatively small, voluntary markets by induc-
ing more participation. 

The need for a strong governmental role in ES markets will 
also include a need for unavoidable value judgments. These value 
judgments are required of politicians under any type of policy 
instrument of course, but these judgments should be made as 
transparent as possible in order to increase public acceptance of 
ES markets. 
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Conclusions and 
recommendations

Chapter 5

A potential approach to safeguard future provision of ES is to 
rely on a market to price these services and allocate them more ef-
ficiently. If functioning well, this will provide incentives for the 
global economic system to recognize and incorporate ES values 
into daily transactions and decision-making. Further, this will re-
duce the burden on public funding for environmental protection. 
Already today, there is a vast number of existing markets that tar-
get a variety of ES under a variety of drivers. We argue that markets 
should be seen as a complementary policy instrument, rather than 
a replacement of existing approaches. 

Recommendations for governments
The effectiveness of ES markets requires pro-active governmental 
policies that support nascent ES markets and that ensure environ-
mentally effective outcomes in mature markets. We suggest that 
governments consider taking the following steps:
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1)  Stimulate demand for ES by creating incentives 
for buyers. One way the government can do this is to 
enforce environmental compensation regulations, 
which creates a long-term demand for compensa-
tory credits such as biodiversity offsets (see establish 
markets below). Alternatively, the government could 
establish a total allowable emissions limit, leading 
to cap-and-trade markets. Another way to stimulate 
demand is by adjusting existing regulations to create 
the right incentives (see Cole, 2000). Finally, Caldecott 
& Dickie (2011) suggest tax relief for developers who 
provide more than the minimum to fulfill “no net loss” 
— thus providing further stimulation to markets.

2) Stimulate supply of ES by reducing the risks faced by 
entrepreneurs that invest in natural capital. For exam-
ple, governments could provide so-called catalytic fund-
ing to help establish habitat banks or support markets 
with high start-up costs.

3) Reduce transaction costs faced by buyers and sell-
ers by clearly-defining market rules, ensuring quality 
assurance of ES delivery by suppliers (i.e., so buyers are 
confident that they get what they pay for), enforcing and 
policing contracts, ensuring consistent measurement 
of ES (currency of exchange), and maintaining stable 
market conditions.
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4) Provide good governance and effective over-

sight. First, market rules must be perceived as fair by 
participants. Second, the government should ensure 
market outcomes serve the public interest by ensuring 
that ES do not drop below critical tipping points. 

5) Maintain or strengthen other regulatory policies. 

Because markets may not be practical for all types of 
ecosystem services (some may be too hard to quantify 
and sell) markets should be seen as a complement to, 
rather than a replacement of, existing environmental 
regulation.

6) Increase natural and social science expertise. 
Improving the overall knowledge related to ES helps to 
establish better measurement methods and currencies 
of exchange. Further, learning how to handle critical ES 
thresholds will help governments set more defensible 
environmental objectives, which are often the guiding 
principles behind ES markets. Further, environmental 
restoration methods — which develop ES credits for 
compensation-driven markets — must be improved. 
The focus should be on developing reliable and inex-
pensive metrics of ecosystem function that can reliably 
predict ES changes (Palmer and Filoso, 2009b).
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7) Inform existing and potential market participants (and 
the public) of the values at stake and the benefits of buy-
ing and selling ES. An effective information campaign 
will transmit the latest scientific expertise to market 
participants.

8) Continue to take note of lessons learned. There 
are numerous opportunities for identifying what works 
and what does not in existing ES markets. A few recent 
lessons include the following:

• be weary of an exclusive focus on developing markets for 
ES that are easily measureable, as these services may not 
necessarily be the most valuable; 

• be careful not to exclude small scale ES suppliers through 
‘minimum size’ requirements for sellers -- this may 
reduce market transaction costs, but it also reduces the 
number of potential market participants; and

• Markets may not be ideal when dealing with ES (1) that 
are hard to measure (e.g., social relations, sense of place, 
cultural heritage values), (2) for which it is difficult to 
establish and/or enforce property rights (e.g., pollina-
tion, photosynthesis), (3) for which there is little demand 
(e.g., abundant resources) or (4) that are found exclu-
sively on small local levels, as the number of buyers and 
sellers are likely inadequate for a functioning market.
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9) Launch and evaluate pilot programs where the 
design of future markets can be tested locally and 
improved before a larger scale effort is launched. Pilot 
programs allow for safeguards to be in place while 
market participants gain valuable experience. One such 
example was Australia’s BushTender.

10) Establish markets. Pending the results of initial 
pilot programs, the authors of this report believe that 
governments should consider expanding and estab-
lishing new ES markets. Table 1 suggests a number of 
lessons to inform the development of future ES markets 
including which ES are most amendable to markets, 
which market drivers are most promising, and the most 
appropriate scale for different market types. We provide 
two concrete recommendations:

1) Given the limitation of voluntary markets and the high 
fiscal costs of taxpayer-funded initiatives we believe that 
regulatory compliance is the most promising driver for 
future ES markets. Specifically, we believe environmental 
compensation regulations provide an opportunity to 
establish direct compensatory markets for a variety of 
ES, including water regulation, cultural diversity, aes-
thetic value, and recreation/ecotourism. One particular 
compensatory market that has already proven cost-
efficient in some regions — and can be established in 
other regions — is habitat banking, which is a mechanism 
for carrying out biodiversity offsets. We suggest that 
compensatory markets should be targeted to the local 
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level. Governments looking to take pro-active measures 
to encourage ES markets should begin by enforcing 
existing or developing new compensation regulations 
that require for example biodiversity offsets, which can 
drive the creation of habitat banks or other ES market 
structures. 

2) Another direct compliance-driven market that govern-
ments can support is cap-and-trade markets, which 
have proven to be a cost-efficient approach for ES such 
as air quality, climate regulation, nutrient cycling, and 
water cycling (Bardsley et al., 2002). Governments could 
encourage ES markets by establishing regulatory caps 
on certain pollutants, which will drive the creation of 
these markets. Importantly, pollutants that lead mainly 
to local/regional impacts (e.g., nitrogen, phosphorus) 
should be traded on local/regional markets, whereas 
pollutants that lead to global impacts (e.g. carbon) can be 
traded on a global market.
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EU policy perspective on using 
markets to supply ecosystem  
services

Laure Ledoux, European Commission, DG Environment,  
Biodiversity Unit. 

The opinions expressed hereby are those of the author. The content of this article 
does not represent an official position of the European Commission.

While market-based instruments have been used in other 
environmental fields, they have not been used extensively for the 
protection of biodiversity and ecosystem services in the EU. This 
paper contributes by outlining the potential benefits of markets 
for ecosystem services (ES markets).

The EU Biodiversity Strategy to 2020 (EC 2011a) recognises 
these potential benefits and promotes the development and use of 
innovative financial mechanisms (IFM), including market-based 
instruments (market-based mechanisms correspond to category 
4(a) described in Chapter 3 “Why Markets?”). The Strategy men-
tions in particular the role of incentives to attract private sector 
investment in green infrastructure and the potential of biodi-
versity offsets as a way of achieving a ‘no net loss’ objective. The 
Roadmap to a Resource Efficient Europe (EC 2011b) also promotes 
the use of innovative financial and market-based instruments to 
address challenges to ecosystems and biodiversity at national, EU 
and international level, in particular in cooperation with the Euro-
pean Investment Bank and through Public Private Partnerships.
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This issue is also being discussed under the Convention on Bio-
logical Diversity (CBD). Parties have committed to substantially 
increasing resources from all sources, including innovative finan-
cial mechanisms (see CBD Decision X/3). Economic incentive-
based instruments are of particular interest, as they can in some 
cases raise new financing flows, whilst also providing incentives 
to incorporate the value of biodiversity and ecosystem services 
in decision-making. These instruments contribute to reducing 
the financing gap for global biodiversity, which is estimated to be 
significant (Cranford et al 2012).

The findings from this paper identify a number of interesting 
points.

First of all, economic incentive-based instruments comple-
ment and do not replace regulatory approaches. In the EU, nature 
legislation continues to play a critical role in protecting species 
and habitats of European importance. Economic instruments can 
however bring a more flexible approach to protecting ‘ordinary 
biodiversity’ and delivering ecosystem services.

The role of governments indeed needs to be further explored. 
The role of government as a potential buyer of ecosystem services 
is illustrated in the European Commission’s proposals for the 
next Multiannual Financial Framework 2014-2020 where pay-
ments are designed in many cases to reward those who supply 
public goods from agriculture, forest and marine ecosystems (EC 
2012). The role of government to stimulate demand for ecosys-
tem services markets has also been identified in several recent 
studies and workshops (eftec 2012; Quito 2012; Montreal 2012). 
The European Commission is looking into two initiatives that 
may play such a role, including a Green Infrastructure Strategy 
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by 20121 and a ‘no net loss’ initiative by 2015.2 The EC is currently 
funding a study to further examine habitat banking, which is one 
of the options for delivering the ‘no net loss’ objective (Study 
title: Exploring potential demand for and supply of habitat banking in 
the EU and appropriate design elements for a habitat banking scheme).

The need for pilot programs is indeed clear. Experiences from 
several EU Member States related to Payments for Ecosystem Ser-
vices (PES) and habitat banking will likely deliver useful lessons in 
the near future.

Financial instruments to support private investments in bio-
diversity and ecosystems can also be needed to compensate for 
market failures. Besides the Multiannual Financial Framework, 
discussions about a Biodiversity Financing Facility are ongoing, as 
outlined in the Biodiversity Strategy to 2020 (EC 2011a) and the 
Roadmap to a Resource Efficient Europe (EC 2011b).

Highlighting the limitations of market-based instruments is 
also important, and the paper crucially identifies areas which are 
less suitable to such approaches. Challenges for the implemen-
tation of market-based instruments are real and should not be 
underplayed. Further research is needed into the enabling condi-
tions and what possible social and environmental safeguards are 
needed to ensure ES markets do not have unintended negative 
consequences.

Whereas this paper takes an EU perspective, many initiatives 
are taking place in other countries, including developing coun-

1. In EC (2011a) see Target 2, Article 6: ”Develop a Green Infrastructure Strategy by 2012 to promote the deployment of 
green infrastructure in the EU in urban and rural areas, including through incentives to encourage up-front investments 
in green infrastructure projects and the maintenance of ecosystem services, for example through better targeted use of EU 
funding streams and Public Private Partnerships.”
2. In EC (2011a) see Target 2, Article 7: ”The Commission will carry out further work with a view to proposing by 2015 an 
initiative to ensure there is no net loss of ecosystems and their services (e.g. through compensation or offsetting schemes).”
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tries, demonstrating the potential of such instruments for biodi-
versity and ecosystem services globally, given the right conditions.
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Many nations are now incurring increasing environ-
mental costs due to the degradation of ecosystem services, 
which are the benefits nature provides, such as the pollina-
tion of crops or the supply of drinking water. This study ex-
plores the possibility to use markets to preserve these ecosys-
tem services. It finds that markets for ecosystem services have 
the potential to help safeguard future provision of these valu-
able services cost-efficiently and that such markets may repre-
sent a complementary instrument in policy-makers’ toolbox. 
Markets driven by compensation requirements have the great-
est potential, and in order for markets to emerge and function, 
governments must play a key role by taking steps to stimulate 
and establish these new markets.


