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Foreword 

A central element in the international negotiations on resource mobilization under the United 

Nations Convention on Biological Diversity (CBD) is to broaden the basis for financing the 

implementation of the convention. The issue of payments for nature values as resource mobili-

zation is at the center of the controversy in these negotiations. The first Quito dialogue on biodiv-

ersity finance in 2012 clarified that international trading in biodiversity is more controversial than 

local and national markets in biodiversity values. Even though the Quito dialogue was not a 

platform for creating consensus, it was a common view, that a further study of the “financialization 

of nature” as a basis for making decisions on the use of market-based instruments for international 

financing of biodiversity was needed. The statement was reiterated at the second Quito dialogue 

in April 2014.  

 

The different views on payments for nature values vary according to the different world-views, 

weight given to monetary and non-monetary valuation of nature and the markets, economic tools 

and regulations and trading approaches proposed. The proponents see win-win possibilities by 

engaging business and the finance sector in environmental protection by creating efficient markets 

for trading in environmental benefits. The opponents see this as opening up for privatization of the 

common benefits of nature, licensing destruction of nature and leaving the last perils of our 

survival to the whims of the business and finance sector.  

 

Norad commissioned this study with the aim of getting updated information on and an analysis of 

the challenges and opportunities for the implementation of different regimes for payment of 

ecosystem services (PES). A group of researchers led by professor Arild Vatn at NMBU in Norway 

won the contract for the study. The preliminary results were presented at the second Quito dialogue 

in April 2014 and three experts were invited by Norad to peer review the draft report. The final 

report covers the issues as outlined by Norad in the Terms of Reference for the study.  

 

Norway has an active role in the negotiations on resource mobilization in the CBD and the United 

Nations Framework Convention on Climate Change (UNFCC). Different market based regimes 

are being negotiated in the CBD and the UNFCCC, but the regimes will both influence each other 

in practice and have some major common challenges. The practical experiences of international 

trade in carbon under the UNFCCC may contribute valuable lessons for the CBD discussion on 

biodiversity finance. On the other hand, lessons drawn from biodiversity finance will also be of 

relevance for area-based trade in carbon. 

 

The market based regimes that have financed biodiversity so far are all site specific; linked to the 

management of a piece of land or water. In that respect they are similar to the regimes discussed 

under Land Use, Land-Use Change and Forestry (LULUCF), Reduced Emissions from Deforest-

ation and forest Degradation(REDD) and Clean Development Mechanism for Afforestation and 

Reforestation (CDM-AR) in the UNFCCC. Carbon quotas based on land management will have a 

direct positive or negative effect on the biodiversity of the land. Such area-based quotas are not as 

liquid as the industry-based quotas. The likelihood that verified industry based quotas has to be 

withdrawn is regarded as smaller and as a result, get a better price.  

 

Access and Benefit Sharing of the utilization of genetic resources (ABS) is the only market based 

biodiversity PES regulated by internationally agreed terms. The Nagoya Protocol took 9 years to 
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negotiate and will most probably come into force in 2014. As it is not yet implemented, it is not 

included in this study. REDD and Biodiversity Offsets are the two most prominent biodiversity 

finance mechanisms. We had expected the study to unravel lessons learned on these topics. 

However, the literature search revealed that these instruments are still in the making, with rather 

limited documented experiences. 

 

The report presents a classification of economic instruments including markets, an analysis of the 

concept of financialization and potential implication for markets for ES, the socio-economic 

impacts of different economic instruments and a series of unintended effects of these instruments.  

 

The analyses and conclusions in this study are the independent work by the group of scientists, led 

by professor Arild Vatn, and do not represent an official Norwegian position on biodiversity and 

climate finance. 

 

Oslo, 5th June 2014 

 

Bente Herstad 

Norad 
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Summary 

Ensuring conservation and sustainable use of biodiversity is challenging. After the 10th Conference 

of the Parties to the Convention on Biodiversity in Nagoya in 2010 there has been continued focus 

at how to increase funding for implementing the CBD through both market and non-market sour-

ces. In a previous report,i we offered insights into the role markets could play in expanding finances 

for biodiversity. We concluded that to ensure ample funding, public regulation has to play a key 

role. This is also the case to for expanding private funding. This is because biodiversity and the 

services it delivers are mainly public goods and services.  

The present report includes further analyses of the above issues with emphasis on economic 

instruments more generally – both market and non-market. First, we offer a classification of econ-

omic instruments including markets. Second, we analyze the concept of financialization and poten-

tial implication for markets for ES. Third, we look at socio-economic impacts of different econ-

omic instruments. Finally, we study a series of unintended effects of these instruments. 

Economic instruments can be divided in pure public instruments – like taxes and subsidies 

– and markets. The former implies payments between private actors and the state and are based on 

state power to command. The latter is characterized by parties trading over goods or services. We 

have trade where private actors pay e.g., a landowner to change her/his land use to reduce degra-

dation of biodiversity. The responsibility to stop degradation is then taken on voluntarily – i.e., we 

can talk of a non-liability based market. These markets are small. The large markets are based on 

publicly defined caps that are tradable – hence, they are liability-based. The protection of the ES 

lies in the defined cap. The market is a way to reduce the costs of abiding by the cap. Regarding 

resources for ES, they therefore come mostly from the public purse. Such payments take domi-

nantly the form of subsidies (no trade) or public auctions (trade) are used. Hence, public bodies 

are the main ‘buyers’ of ES as long as they are of the public kind – e.g., biodiversity.  

Forest bonds are among the new financial products proposed to enhance private funding of 

biodiversity/ES. They provide resources for investments in e.g., enhancement of forests. Private 

as well as public bodies can issue them. As debt they demand, however, interest and a full pay-

back upon maturity. Hence, financial flows from the asset – the forest – is needed for such an 

instrument to generate any sizeable private resources. Logging, carbon storage and ecotourism are 

key examples of ways to ensure that this happens, but especially in the case of logging, there is a 

conflict between the need to generate revenues and the capacity to protect biodiversity. Hence, it 

would seem that to attract private funding, states have to be involved to cover the gap between 

private claims on profits and what cash flows a forest aimed at biodiversity protection can deliver. 

We find it then more reasonable to use these resources to expand public funds and programs. 

This conclusion is supported by observations regarding the dynamics of markets and the role 

of financialization. The latter implies turning tradable commodities into financial objects that can 

themselves be traded. This happens typically through securitization and trading in derivatives. 

These products exist not least to hedge against risks in commodity markets and markets for debt 

like bonds. It does not itself create any resources for e.g., ES production or protection. At the same 

time, the risks themselves, as well as opportunities for arbitrage between different capital markets, 

makes gains from speculation possible. Expanding profits through arbitrage demands increased 

borrowing, which creates new risks that are spread by bundling different debts and then trading 

these. This seems rational in a market context, but such securitization has together with trade in 

derivatives been shown to create a disconnect with the underlying asset, as well as increasing 

systemic risks that could create crises, respectively endanger the real values or assets (i.e. natural 
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habitats). There is also a tendency for intermediaries – by utilizing their strategic position – to 

capture a large part of potential gains from this trading. Finally, financialization is in itself costly 

to undertake. Hence, we advise care when turning towards markets for bonds to expand financing 

biodiversity protection, as it seems to ‘demand’ financialization. The costs that follow from such 

a development should not be underestimated. As a basis for that conclusion, we also note that by 

turning to the market, there is a fundamental change in the process of nature protection where 

calculation of risk and profit opportunities replaces political judgment. 

Economic instruments comprise both market and non-market types, with payments as a com-

mon element – e.g., payments for ecosystem services (PES). In the third part of the report, we look 

at distributional effects of such payments – emphasizing experiences with PES and the part of the 

clean development mechanism directed at afforestation and reforestation (CDMAR). While the 

former mainly takes the format of public subsidies, the latter comprises trade. We find that pay-

ments mainly go to larger land-owners – an effect of a) transaction costs (TCs) being high for low 

volume trades, and b) that small-holders often need the land for sustaining themselves. Payments 

are typically found to be lower than opportunity costs. Hence, PES and CDMAR seem not to have 

realized much ‘win-win’ – reducing both deforestation and poverty. Focusing more at the com-

munity level and including intermediaries that are motivated towards supporting community 

development, seems to be effective means to include the poor, while safeguards are important to 

avoid elite capture. This strategy will also help reduce per unit TCs as the volume per contract 

affects these costs so heavily. We observe that in many situations public bodies have the capacity 

to reduce TCs substantially compared to private actors, as they can use command power. 

In the last part of the report, we discuss potential sources of unintended effects on biodiv-

ersity conservation of economic instruments through ecosystem function and biodiversity inter-

linkages, motivational crowding, social networks, slippage, and policy interactions. Unintended 

effects at property and landscape level mean that there may be fewer ‘win-win’ conservation 

opportunities than some market-based instrument literature would suggest. Land-owners self-

select conservation ‘efforts’ on cheap land – this is adverse for conservation where natural habitat 

biodiversity and agricultural land use capacity are positively correlated. ‘Scarcity slippage’ in the 

form of increased local agricultural prices and incentives for forest conversion due to scarcity of 

agricultural land is more likely to occur in countries where rigidities in credit, labor and land 

markets are more pronounced. Voluntary conservation motivations may be crowded out by 

economic incentives for conservation, but may not be recovered once incentives stop. In contexts 

with strong community organization, social network effects are likely, with copying behavior 

substituting net benefit rationales where land use decisions are complex and uncertain. Other 

instruments in a policy mix may interact unexpectedly with economic instruments. Almost by 

definition, empirical evidence for these unintended effects is scant - effects foreseen are more 

likely to be monitored. We present a number of cases where unintended effects have been 

observed, but they are often local and context specific. 

The overall message from our analyses is the importance of public engagement. Private 

resources are very important, but will only be engaged in rather small volumes if not directed by 

action of states and municipalities. Biodiversity is moreover a ‘local resource’ that demands local 

adaptation. Therefore, markets – when being a reasonable solution – must be locally delimited. 
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1. Introduction 

Since the conference of the parties to the convention of biodiversity (CBD) in Nagoya in 20102 

there have been substantial discussions about the use of economic instruments to facilitate exten-

ded conservation and sustainable use of biodiversity. These debates have considered different ways 

to enhance the financial basis for CBD related actions. Involving the private sector and more use 

of markets have been emphasized. Discussions have centred on how effective and efficient such a 

strategy could be regarding meeting the goals of the CBD. There has also been emphasis on 

distributional effects of such a strategy.   

In a previous report from 20113 we offered an overview of different economic instruments 

– including markets – used for protection of biodiversity. We analysed their legitimacy – both 

regarding process and outcomes. We noticed that while payments for ecosystem services were 

important, the resources came largely from public sources. We also noted that where markets were 

involved, public bodies – typically states – play a key role both in defining liabilities necessary to 

create an interest in trading and in controlling that the rules set are followed. We observed that in 

these cases, the protection of nature values lies predominantly in the definition of liabilities – e.g., 

caps. Trading is a way to reduce compliance costs among those liable. We noted that the strong 

role of states/public agents was caused by the public goodsi characteristics of biodiversity and its 

attached ecosystem services. The embedded free rider problem seems to prevent any sizeable 

payments from private actors to public goods following from conservation. The observation relates 

also to the often very high transaction costs involved when using markets in areas like biodiversity. 

Hence, public payments were found to be the most efficient in several areas. Lack of empirical 

data regarding effects of different systems was noted as a limitation to parts of the analysis.  

This report can be seen as a follow up of the 2011 publication. It analyses a set of issues 

regarding market/non-market instruments that have surfaced in the CBD community over the last 

couple of years – not least as part of the so-called Quito dialogues. First, we respond to a need for 

developing a consistent classification scheme for economic instruments involved in conservation 

and sustainable use of biodiversity/ecosystem services. How to draw the line between what is a 

market and what is not, is a core topic here. Similarly, there is a need to establish a common 

language regarding different types of markets to facilitate clarity in the discussions.  

Regarding expanded use of market instruments in the field of biodiversity, there has been 

substantial emphasis on the issue of financialization. The second part of the report looks at this 

topic, explaining what financialization is, and what it might imply regarding environmental effects, 

distribution of revenues and transaction costs. Since the development of financial products of this 

kind seems to be on the ‘drawing table’ in the area of biodiversity, this chapter takes largely the 

form of a principal analysis with some references to the experience with carbon markets/CDM. 

Next we focus on evaluating socio-economic impacts of different economic instruments, 

following up on the discussion on distributional impacts from the first report. Here we emphasize 

distribution of economic gains and losses and how to explain the variations observed in level of 

transaction costs across instruments. 

The issue of unintended impacts on biodiversity from various payments systems has also 

been emphasized in the debate. The last part of the report discusses such impacts at two levels a) 

unexpected behavioural responses at farm level to different economic instruments, and b) side-

                                                 
i In this report we use the concept of public goods as short for both public goods and common-pool resources. See 

Appendix 1 for definitions and explanations. 
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effects on biodiversity at the landscape level of payments to support other ecosystem services like 

those from water, carbon and landscape amenities.  

While the main focus is on biodiversity, the report expands beyond this field. Experiences 

with markets in ecosystem services is at present more extensive outside the field of biodiversity. 

Hence, to evaluate potential effects for an expansion within the area of biodiversity, utilizing 

knowledge from other fields is important. Note also that we in the following will use two concepts 

regarding the environmental aspects we look at. The wider concept – that of ‘nature values’ – 

covers the totality of anthropocentric and ‘intrinsic’ values of nature. Ecosystem services is a sub-

concept only emphasizing the anthropocentric aspects. According to MEA (2005) these services 

can be grouped in four – i.e., i) provisioning services (like food, fresh water, wood and fibers, 

fuel); ii) regulating services (like climate regulation, flood regulation, disease regulation, water 

purification); iii) supporting services (like nutrient cycling, soil formation, primary production); 

iv) cultural aspects (like aesthetic, spiritual, educational, recreational). While many of the pro-

visioning services can be categorized as private services, the others are typically of the public kind. 

The report is largely based on a review of documented research in the different fields 

assessed. A set of appendices are attached to the report to support the main analysis. A core element 

here is an overview of concepts that may not be very familiar to all readers. All concepts that are 

underlined the first time they appear in the following text are further explained in Appendix 1.   
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2. Classifying economic 

instruments  

We have developed two classifi-

cation schemes for this report. 

First, we specify the main types of 

policy instruments. While largely 

being non-market, some markets 

are included to the extent states/ 

public bodies participate in or are 

key in establishing these. The sec-

ond classification regards markets 

for ecosystem services (ES). The 

chapter concludes with a brief 

overview of existing core instru-

ments for ES payments/trading.  
 

 

 

2.1 A conceptual basis for the classification 

We have chosen to use the concept of a governance structure4 as basis for our classification. It 

consists of two elements: 

- The types of actors involved with their motivations, rights/responsibilities – e.g., private vs. 

public actors 

- The type of interaction between the involved actors – e.g., trade vs. command vs. cooper-

ation/reciprocity 

The above elements facilitate capturing key aspects regarding how the instruments function. First 

of all, the involved motivations depend on who the actors are, what liabilities they have and what 

kind of interaction is facilitated. A firm is primarily oriented at maximizing profits. When oper-

ating in markets, it is expected to look for gains from trade. A public body is instituted to serve the 

public interest. It may commands its citizens. It may, however, also engage in trades. Finally, civil 

society organizations operate on the basis of a societal cause – often a social or environmental one.  

Regarding motivation, the theory of rational choice – i.e., the concept of the economically 

rational agent who maximizes utility or profits – is a core reference. As already indicated, there 

may, however, be many different motivations driving choices. Regarding land use, individual/ 

household decisions are typically very important. The issue of profits may be central to such actors. 

However, as we will see later on, actions may be based also on other types of motivations.     

Nature values/ES are dominantly public goods or services. This has some important impli-

cations because actions undertaken to ensure protection or sustainable use will create a benefit not 

only for the ones that e.g., protect, but also all others that gain from such acts. Hence, the 

economically rational actor may not want to voluntarily engage in protection – while societally 

favorable – since costs are typically high relative to the gains for the individual her-/himself.   

The type of interaction between actors – its power basis and its costs – is also important to 

understand when evaluating policies. While trades are between formally equal parties, command 

is based on legitimated hierarchical power. Reciprocity is also between equal parties, but the logic 

 
Cooking with the guests - Co-management and  
participatory policy design with landusers  
Illustration Javier Sáez  
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 (www.cartoonmovement.com)  

 

 

http://policymix.nina.no/


4 

 

is different from trades as it is based on community trust. It is also notable that the interaction 

structure influences how easy it is to interact and control what is delivered etc. A key concept here 

is transaction costs. While these costs depend on the kind of goods/services involved, they also 

depend very much on the type of interactions instituted.   

There is a ‘command’ element to all instruments – be they market or non-market – as rights 

must be defined. Even ‘voluntary’ action is made with reference to a specified property right for 

the resource in mind. The following classifications avoid some inconsistencies implied by 

distinctions like market vs. state and market-based instruments vs. command-and-control.  

 

 

 2.2 A general classification scheme for policy instruments 

A classification of the main types of policy instruments – distinguishing between legal, informa-

tional and economic – are found in Table 1. Examples are also offered. The categorization is quite 

similar to the one found in OECD (2013). The concept of a policy instrument relates to public 

action – dominantly state action. Some markets are still included, like markets where states trade 

with private actors – e.g., public auctions – or where the state establishes the market as in the case 

of cap-and-trade systems.    

The categories of Table 1 are generic. In practice, we observe combinations. Legal instru-

ments are typically underpinning any policy – e.g., defining rights and responsibilities; what the 

public actor is allowed to do. Payments in the form of compensations for costs incurred are often 

linked to legal regulations like area protection. Similarly, information packages typically follow 

the introduction of both legal and economic policy instruments.   

We note that the ‘power base’ for the instruments is quite different. Legal instruments are 

based on the state power to command – i.e., to rule out or put high costs on certain acts (e.g., fines 

or imprisonment). Informational instruments are directed at changing behavior through altering 

actors’ knowledge about their options. It is directed at voluntary actions. Both legal and informa-

tional instruments may, however, also change people’s values and preferences – i.e., how they 

view the choice set. This is the aim of normatively directed information campaigns. Such changes 

may also follow from new laws – as is shown in the case of e.g., smoking regulations5.  

 

Table 1. Classification scheme for policy instruments in the field of the environment  

 

Economic instruments are divided in two – pure public instruments and markets where public 

agents/states are a party to trades. The former is based on the command power of the state, although 

being offered a payment in the form of a subsidy may not seem to represent much forcing. Markets 

Legal rules Information Economic instruments 

Public pro-

visioning: e.g., 

rules regarding 

resource 

use/protection 

on public land 

Legal protection 

- Prohibitions 

- Mandated 

solutions 

- Protection 

- National parks 

- Nature reserves 

Information 

- Technical 

- Normative 

Education/ 

development 

of skills 

Pure public 

instruments 

- Taxes and 

fees 

- Subsidies 

- Fiscal 

transfers 

Markets: 

- Contract based 

payments 

- Public 

auctions 

- Cap-and-trade 

systems 
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are based on voluntary transactions. The basis for the trade may, however, vary. When states trade 

with private actors – either through e.g., individual contracts or through auctions – the private party 

is free to engage. In the case of cap-and-trade systems, the state defines a liability – like a cap on 

an emission or on land ‘development’. The state then facilitates trading of the liability. Trade will 

be of interest to private actors if it reduces the costs of abiding by the cap. 

In our classification, we have deliberately avoided the use of the concept of market-based 

instruments. We think that it is better to talk about market and non-market instruments. Hence, we 

use the concept of economic instruments to cover all instruments where monetary transfers/incent-

ives are involved, whether they happen through markets (trade) or are the result of public command 

(taxes, subsidies etc.). The concept of a market is this way exclusively reserved for trading. 

 

 

2.3 A classification scheme for markets in ecosystem services 

We define a market as a constellation of actors involved in trades over specific goods or services. 

Some define markets as a place where goods are exchanged at fixed prices6 – i.e., markets are 

competitive. We will, however, define markets by the format of the interaction only – whether it 

is a trade or not – emphasizing the specific motivations involved through the characteristics of the 

interaction. We moreover note that the competitive market is a theoretical concept – assuming 

standardized commodities and zero transaction costs. Using this as a basis for defining markets in 

ES actually circumvents most challenges that markets may face in this field.  

Markets are a subcategory of economic instruments. Not all of them are policy instruments, 

as trades between private actors dominate. Hence, the category of markets in Table 1 is only 

covering a sub-set of markets that are relevant to this report. At the same time, markets are based 

on states defining who holds various rights. Often public regulations go beyond this, defining 

quality standards as a basis for trading, having responsibility for controls, etc. 

A market in ESii,demands at minimum one seller and one buyer. A trade directly between 

the two can be termed a ‘direct market’ – see Table 2. More typically, we observe that there is an 

intermediary operating between sellers and buyers. Hence, two or more transactions will be 

involved, and if both are trades, we term the market ‘complete’. If only one is trade and the other 

is not – e.g., based on command like raising the money through taxes – we term the market 

‘incomplete’. There is an important ‘grey zone’ to be mentioned here – i.e., the case of brokers as 

opposed to traders. Brokers may, in the same way as traders, buy and sell. They may, however, 

also operate only as facilitators of negotiations. Strictly spoken they are then not intermediaries in 

the sense of Table 2.   

The second dimension in Table 2 regards liability. In some cases no liabilities are defined. 

Actors are free to act, despite the fact that it may bring costs upon others through loss of nature 

values/ES. Nevertheless, victims of e.g., pollution (or other actors) may decide to pay polluters to 

change their behavior. While trade is per definition always voluntaryiii, private actors take in this 

case on the responsibility also for ensuring environmental protection. If the one paying is a public 

body/a state, it is politically decided that ‘polluters has the right’/the ‘providers’ gets principle’ 

rules. The opposite rights situation implies that the ones damaging nature values/ES are liable. 

                                                 
ii Note here that we refer only to the anthropocentric aspect of nature as trade in other nature values seems a 

contradiction. 
iii Certainly, the basis from which a party trades may be weak. Options are fewer for the poor (Martinez-Alier 2002)  
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This may involve the introduction of an environmental tax. It may, however also take the form of 

a cap on e.g., pollution or land conversion. If that cap is tradable, a market is established. 

Table 2. Classification scheme for markets in environmental services with examples   
 

 Direct 

market 

(between 

seller 

and 

buyer) 

Market with intermediaries 

Complete 
(all transactions – both the one 

between sellers and the 

intermediary and the buyer and the 

intermediary – are trade based) 

Incomplete 
(combination of trade-

based and non-trade based 

transactions) 

Non-liability 

based 

Vitel case 

(PES)  

Some market PES systems: 

water, biodiversity, carbon 

Certification schemes 

Most market PES 

systems: water, 

biodiversity, carbon 

Liability based 

EU ETS – 

bilateral 

trades 

EU ETS  
CDM (private buyers) 

Biodiversity offsets as banking 

Some CDM projects 

(public buyers) 

 

In Table 2 we have tried to categorize some existing markets for ES according to the classification 

scheme. Payments for ecosystem services (PES) is as a case where the buyer ‘voluntary’ pay a 

seller – with or without an intermediary. However, few of these trades seem to be direct. A very 

notable case is that of Vitel/Nestlé contracting with farmers in an area in Northern France for 

increased water quality7. More important are transactions with intermediaries. Based on data from 

Milder et al.8 we conclude that of all land-related PES for public goods in 2009 – i.e., water, 

landscape beauty, biodiversity and carbon – about 99 % of the resources involved – in total about 

23 billion USD – are raised by public bodies through taxes, fees etc. It has not been possible to 

establish how large a fraction of the public money has been used for trading with sellers – e.g., 

through auctions. We conclude, however, that a majority of public payments are subsidies. Hence, 

the fraction that can be termed trade is clearly below 50 %. From this we conclude that most of 

PES is not a market according to the above classification. Moreover, just 1 % seems to qualify as 

a direct or complete. Here the so-called ‘voluntary carbon market’ dominates – i.e., land-related 

carbon trades amounting to about 158 million USD in 2009. This figure should be compared to 

the total carbon market, which was about 144 billion USD in that year9. Hence, trade is mainly the 

result of publicly defined caps, allowing the implied obligations to be traded. 

Another important non-liability based system is certification. A wide number of such pro-

grams exist – not least in fields like agriculture and forestry. The total value of agricultural products 

included in a certified program is in the order of 64 billion USD – about 2.5 % of the total market 

for food.10 We have found no overall information neither about the overall extra margin nor about 

what fraction would accrue to an environmental/public goods component. Note that individual 

health considerations are important here. In forestry the volume of certified products is estimated 

to be in the order of 54 billion USD11. We classify these markets as dominantly complete. 

Moving next to the liability based systems, cap-and-trade based carbon markets and 

biodiversity offsets are the most important. According to the World Bank12 the value of carbon 

trades under a liability scheme was in 2011 around 175.5 billion USD. Of this, the EU ETS 
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accounted for about 85 % (148 billion USD). The next largest volume was the secondary CDM 

market – 22 billion USD – while the primary CDM market is much smaller, 3 billion USD. While 

some of the EU ETS trades are direct, most are of the complete ones with intermediary. In the case 

of CDM, we find both complete and incomplete markets with intermediaries. The former 

dominates, as public agents are only involved in a minor part of trades. 

Regarding biodiversity offsets, one may distinguish between systems with a liability to 

compensate for biodiversity loss, and systems where this liability may be traded.13 Habitat banking 

system are the core example of the latter type. It is mainly used in the US. In other systems, the 

degree of trading varies. One example of a liability system without trading is the German Impact 

Mitigation Regulation System. Madsen et al.14 indicate that biodiversity offsets are in a yearly 

order of 1.8-2.9 billion USD. Programs in the US dominate. Australia has also put much effort into 

establishing biodiversity offsets. The instrument is spreading, and there are now offset programs 

in a large number of countries e.g., Brazil, Canada and several European countries.  
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3. Financialization of trades in 

ecosystem services – a 

principal analysis 

In this chapter, we analyze present 

knowledge about financialization re-

garding conservation and sustainable 

use of biodiversity/ecosystem services. 

The analysis is mainly principal. In the 

case of biodiversity, financialization is 

just emerging. Hence, empirical exper-

ience comes foremost from financial 

markets in general, respectively from 

carbon markets. The issue is, however, 

important, since increased use of 

markets in biodiversity values will 

most probably result also in financiali-

zation. Whether that is good or bad is a 

heated topic.  
 

 

3.1 What is financialization? 

The definition of financialization in the field of ES varies across the literature. Some include mone-

tization of nature values into the definition – i.e., financialization happens already at the stage of 

monetary assessments/pricing of such values. Others emphasize that as soon as there is trading in 

nature values/ES, there is financialization. While both these aspects are necessary for 

financialization to take place, we think it is wise to delimit the concept to the fact that there is trade 

in financial products themselves. Hence we define financialization as the turning of tradable com-

modities’ values – in our case commodities in ES – into financial objects that can themselves be 

traded.15 Core examples of financialization are securitization and derivatives.  

Securitization implies pooling different debts into tradable products. They may take the form 

of bonds. It is seen as a way to e.g., increase liquidity, expand revenues on equity/own capital, 

reduce funding exposure and transfer risk. A derivative, on the other hand, is a financial instrument 

where investors ‘bet’ on the development of an asset/commodity, an index, an interest rate etc. – 

the so-called ‘underlying’.16 The basic logic of derivatives is more narrowly to hedge against risk 

in the development of prices and/or quantities of the ‘underlying’. Hence, early forms are forwards 

and futures linked to trades in grain where sellers and buyers hedge against risks related to 

fluctuation in prices and/or uncertainties regarding the volumes to be delivered. They may take the 

form of forwards, futures, options or swaps.  

Securitization and derivative creation are phenomena whose scaleiv is substantially increased 

after the break down of the Bretton Woods institutions from 1971v, resulting in a deregulation of 

                                                 
iv Such instruments are, however, observed used as far back as in the 17th century. They have been a contentious issue 

from the very beginning. 
v The start was the devaluation of the USD by the Nixon administration. A key element of the Bretton Woods (BW) 

order was linking other currencies to the dollar. The BW system was established in 1944, based on experiences with 
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financial markets and followed by economic globalization. These changes resulted in increased 

risks in financial markets and is the basis for a tremendous increase in financialization. Another 

side of the same coin is the expanded opportunities for speculation.17 Technical aspects seem also 

of some importance – e.g., progresses in probability theory and developments in information and 

computer technology.18 This development has by many been seen as good – as utilizing the 

advantages of markets. The discussion over financialization in nature conservation reflects a 

further expansion of this thinking into new policy arenas. Those supporting this trend argue that it 

can help expand financial resources for this end. It is also argued that markets will increase 

efficiency in conservation and create ways where protection and use can be sustainably combined.       

While the basic logic behind derivatives and to some extent also securitization seems to be 

hedging against risks, the establishment of such products lends themselves also to speculation. 

Through e.g., various forms of leverage, it is possible for financial agents to create opportunities 

for arbitrage. This may, however, create its own risks. It may increase volatility.19 It may also 

result in what is termed systemic risks that under certain conditions may result in economic 

crises.20 The recent financial crisis is a notable illustration. We will return to this. 
 

 

3.2 Pricing, price incentives and trade 

In the debate over markets or market-like solutions to ensure nature protection/sustainable use, the 

issue of commodification and pricing of nature values has been a key issue.21 To understand what 

financialization means, we find it necessary to clarify different forms and functions of pricing: i) 

pricing through monetary valuation, ii) through payments, and iii) through trade.  

Monetary valuation of nature values/ES is used as a way to price unpriced goods or services. 

While some ES are traded in markets – e.g., food, timber – most are not, as they are public goods. 

Hence, some argue that the reason why many ES are under pressure from e.g., economic develop-

ment is that they lack a price.22 To include these values in public and private decision-making, 

measuring their values in monetary terms is seen as crucial. The arguments are partly ‘fundamen-

tal’, partly ‘pragmatic’. The ‘fundamental’ position holds that rational allocation of resources 

demands a comparison of costs and benefits, implying measurement by a common denominator - 

money. Moreover, the calculation should be based on individual preferences through people’s 

choices or willingness to pay (WTP). Where markets and hence prices do not exist, one should 

estimate them indirectly through e.g., house prices, travel costs, or directly through simulated 

markets – e.g., WTP studies. The ‘pragmatic’ argument is based on the observation that ‘money 

talks strong’. Monetary assessments are seen as added arguments to biological and ethical ones.  

Monetary valuation is also criticized. The critique spans a wide variety of issues from questi-

oning the utilitarian basis for monetary assessments/cost-benefit analysis, the implied emphasis on 

individual as opposed to social preferences, the problems related to collapsing a multi-dimensional 

set of values into one scale, and the loss of information involved in that process.vi 23   

The compensation or incentive aspect of pricing regards payments to owners/users of e.g., 

land that delivers ES. The idea is that land-owners/users – if paid to deliver e.g., protection of land 

to ensure species habitats – can shift to this ‘production’ instead of cutting trees and selling timber. 

PES is a key example of this kind of pricing. Incentive payments do not require monetary valuation 

                                                 
the 1929 financial crisis. It established the International Monetary Fund and the International Bank for Reconstruction 

and Development – later part of the World Bank – with an aim to ensure financial stability and provide financial flows.     

vi See Appendix 2 for a description of the various forms of monetary valuation, and the arguments pro et contra. 
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of the ES. One may decide that the amount of protected forests or forests under some form of 

sustainable use in an area needs to be enlarged by a certain percentage. Then e.g., the state, 

municipality or private actors may ensure that by defining a high enough payment – i.e., covering 

the opportunity costs for the land owners/users.vii  

The third form of pricing follows from trade – i.e., the price is created through transactions 

in markets. This demands that the ES is transformed into a tradable commodity. This raise a series 

of issues regarding transforming public goods and services into private ones. The issues are both 

technical – e.g., is it possible delimit goods and services of this kind – and ethical – e.g., 

transforming nature into tradable commodities.24  

Regarding pricing, the basis for real and simulated markets is principally the same – willing-

ness (and ability) to pay. In practice there are, however, quite some difference. Pricing through 

markets captures more realistically individual income constraints and the effects on prices on other 

goods. On the other hand, decisions over the allocation of nature values are left to markets. In the 

case of monetary valuation only – if accepted as information to be included in public decision 

processes – the final choice is still based on political judgment.   

Financialization demands payments – i.e., there must be pricing in the second or third form 

as explained above. The ‘underlying’ must be linked to some kind of cash flow upon which the 

securitization can take place/the derivative can be built. 

  

 

3.3 Financialization and the creation of resources for ES 

We have already mentioned the increased emphasis on expanding the financial resources for 

protection not least of biodiversity. In that respect, there has been a hope that markets could be 

created to deliver new resources. While great values are involved, this is, however, not a simple 

solution due to the public goods characteristics of biodiversity/many ES.  

To start with the simplest case – derivatives – they do not offer any new resources to protec-

tion/sustainable use. They may help hedging against some of the (enlarged) environmental risk we 

are facing, though. Derivatives may also be used to hedge against risks involved when developing 

other kinds of financial products to support e.g., biodiversity protection. It may, however, also 

result in speculation that could have negative effects on the protection of biodiversity/ES delivery.   

Biodiversity loss and climate change are processes that will increase environmental risks. 

Derivatives may be constructed to hedge against these. Notably, a weather derivatives market was 

created in 1997.25 As Mandel et al. note, “natural disasters correlate poorly with the performance 

of stocks and traditional bonds”.26 Hence, these derivatives should be interesting for those wanting 

to diversify portfolios. Certainly, as long as such disasters are a rather marginal phenomenon, 

protection through financial means may be helpful. If environmental risks become ‘systemic’ – 

i.e. reach a level where they have global impact/influence the functioning of the economy – this is 

clearly less so. Hedging can to some extent handle variation, but not lasting negative trends. The 

market for derivatives in environmental risks could, however, be seen as an indicator of how bad 

the status of the environment is.  

                                                 
vii For a further discussion about motivations for protecting land and reactions to payments, see Chapter 5 and Append-

ices 3.4 and 3.5. 
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While derivatives do not create any new resources, instruments like green bonds, forest 

bonds and the like27 could be used to expand the financial basis for biodiversity protection, 

activities to combat climate change etc. Bonds are debt and can be issued by public or private 

agents. If one wants to restore or expand a forest, necessary finances for planting could be raised 

by issuing bonds. As the buyer is entitled an interest and the full value back upon maturity, the 

motivation or logic is as for any other debt. The investment must create the necessary return. This 

certainly limits its capacities as an investment in protection. There may be private benefits from 

this – e.g., one may sell timber and still deliver public goods like biodiversity protection. One may 

earn income through ecotourism. There may also be investors that accept reduced returns – while 

the experience with PES indicates that this is not a strong source (cf. Section 2.3). Nevertheless, 

the system seems to demand that the state commits itself to pay parts of the returns or set up 

regulations that ensure the necessary cash flows.28 One may, however, wonder why the state could 

not create the resources directly through regulation instead of going the way via supporting a 

market for bonds and next having to ensure 

sufficient private profits. As argued by S. 

Sullivan, the motivation seems rather to come 

from a financial sector searching for new in-

come opportunities through ‘public-private 

partnerships’.29 Finally, debt based financing 

in the form of bonds also raises the issue of 

ownership to the land if the issuers of bonds 

are not able to fulfill the obligations in the end. 

Forest bonds as described above are not 

the result of financialization. Such bonds could 

easily end up as part of such products, though. 

There are two elements of importance here. 

That of leveraging and that of bundling. Lever-

aging is a way for investors to increase revenues on equity/own capital. Box 3.1 is a simple illu-

stration of how one – through utilizing variations in returns on different assets/types of debt (oppor-

tunities of arbitrage) – can ensure increased gains for involved traders and equity/shareholders. 

While this may offer great gains, it may also result in great losses, if assumptions do not hold. 

Bundling of various debts has been seen as a way to reduce the risks created through 

leveraging. This strategy implies creating securitized products where packages of debts are resold 

– typically after being tranched. The latter implies that the portfolio of debts are divided up into 

packages with different levels of risks resold to investors with different risk attitudes. H.S. Shin 

argues that this increase aggregated risk rather than reducing it. Banks and other financial actors 

increase their level of debt – through leveraging – to enhance short-term profit. This way they buy 

each other’s assets with borrowed money. Instead of dispersing risks, this concentrate all the risks 

in the financial system itself.30 The main point for us here is that products like forests bonds – 

rather ‘innocent’ financial products – will like other debts typically be involved in leveraging and 

securitization. Hence, it should be emphasized that to the extent these instruments become 

important in biodiversity/ES protection, the success of the strategy becomes linked to the develop-

ment of financial markets/the capacity to politically regulate hedging procedures. 

The developments following the privatization of the English water sector illustrates aspects 

of this at the micro level. Here water companies use repackaging and leveraging to increase 

revenues in ways principally similar to the structure described in Box 3.1. Allen and Pryke show 

Box 1 Bonds, leveraging and expected returns  

Investors typically utilizes the variation in interest 

rates and returns on various types of debt to 

maximize returns on equity/own capital. Let us 

assume that an investment is expected to offer a 

return of 6 % per year. Basing it on a bank loan (50 

%) with an interest rate of 4 %, a bond (40 %) with 

an interest rate of 5 %, offers an expected return on 

equity/own investment (10 %) at 20 %. Certainly, 

if the overall return on the investment is only 4 %, 

(or lower) the agent faces a large loss. Hence, this 

kind of leveraging increases financial risks 
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how this creates a redistribution of gains towards shareholders and intermediaries.31 Subsequently, 

they observe weak investments in the water services system – indicating that some ‘stripping’ of 

assets is going on to ensure short-term profits. Finally, authors point at changes in the political 

process around water services as a consequence of privatization and securitization. In that respect, 

two issues seem important. First, the financialization is outside the regulation and falls hence 

outside the ‘political spotlight’. Second, the kind of judgments made regarding the service – which 

are fundamentally social and political – are obscured by being forced under the logic of trade.32  

The above example illustrates how financialization may have quite profound effects on the 

real economy, not only through the positive effects of hedging against (some) risks, but also 

through redistribution and possible creation of new (systemic) risks and increased volatility.33 The 

activities of the financial sector itself needs to be compensated. Hence, financialization is creating 

its own (transaction) costs. Intermediaries are typically strategically positioned and able to utilize 

different information asymmetries at their advantage as also illustrated by the above water case. 

Finally, complexity of various securitized products and derivatives seems to obscure the 

relationships to the real value of the ‘underlying’ – as was so clearly illustrated by the recent 

financial crisis. In the end costs were, moreover, to a large extent shifted to taxpayers through 

various bailouts.  

Financial products like bonds and securitized debts is a demand on the future. Using such 

instruments for environmental protection is, hence, characterized by an inherent dilemma. Econ-

omic growth makes the gains on these investments more secure. At the same time, such growth is 

itself a challenge to the environments we want to protect/use sustainably. This becomes especially 

notable as derivatives link various ‘underlying assets or values’ – typically across sectors. This 

way the protection of nature becomes linked to the general development of the economy. 

It is finally important to note that using public financing – certainly ultimately based on 

resources from economic activity – avoids securitization and derivatives’ creation both because 

the state has the capacity to ‘hedge’ against risks itself and because there is no reason or opportu-

nity for speculation. However, economic growth makes it easier for states to raise the necessary 

resources needed. That ‘paradox’ is similar to that of financialization. We see, however, little if 

any gain in going the way through e.g., bonds and derivatives if it is so that the state has still to 

ultimately guarantee for the financial flows. It needs anyway to create funds through e.g., taxes.       
 

   

3.4 Experiences with derivatives in the carbon markets 

Experiences from the carbon markets provide multiple examples relevant to financialization and 

trade in ES. We will here briefly explain a few of the dynamics of trade in derivatives and securiti-

zation in the EU Emission Trading System (ETS), with emphasis on CERs (Certified Emission 

Reductions), i.e., carbon credits from the CDM.  

Unlike many other commodities, emission allowances, when issued, have no transportation, 

environmental, storage or insurance risks associated with their possession.34 However, there is a 

clear distinction between CERs that are not issued (often referred to as primary), and those that 

are, as the former carry a high delivery risk. This risk depends on project type, geographical loca-

tion, financial, environmental and operational aspects, regulatory procedures, market factors etc. 
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An analysis of expected CERs up to 2011 showed that 29 percent were never issued due to project 

failures,viii 35 illustrating the unpredictable delivery of CERs.  
To manage the risks of buying carbon credits, specific know-how is crucial. Transactions 

are therefore normally handled by intermediaries and specialized organizations. CDM services 

firms, i.e., specialists, brokers, consultants, niche players, legal advisors, information providers 

and traders represents the biggest clusters of actors in arenas such as the CDM Bazaar.36 Integrated 

firms and traders not only purchase and sell, but also provide financial intermediation and some-

times technological solutions. Some assist project developers through the entire value chain, while 

others focus on the end-trade. They come primarily from the Annex 1 countries, and work with 

global carbon asset development, raising capital and offering carbon services to project developers 

in return for future CER sale cash flow or forward deals for primary CERs. While brokers buy and 

sell for clients with compliance obligationsix through exchanges or over-the-counter (OTC), traders 

buy or sell directly, e.g. for investment banks, usually to make a profit based on short-term trends 

in the market, Companies have to open a dedicated trading desk to trade. These trades have facili-

tated a significant amount of carbon investment funds; also speculation oriented ones.37 

Financial intermediation involves facilitating market participants, managing risks associated 

with trading and providing liquidity.38 The trading companies and brokers (e.g. large banks like 

Barclays) trade on behalf of clients for financial diversification and risk mitigation39, but a 

distinction may be made between those who trade for compliance and those who trade for private 

gains. Credits are often offered as diversified portfolios, where different projects carrying different 

degrees of) risks are bundled into tranches. Such structuring activities is driven by market partici-

pants who clearly understand project and buyer risk profiles. These service providers are neces-

sary; the amount of regulatory complexities means that the risk of entering into trade is too high 

without detailed know-how of the market. Hence, securitization and trading with derivatives in 

emission markets is mainly limited to professional and sophisticated investors.40  

Trades can be categorized into spot, options, forward and future, where forwards, futures 

and options are types of derivatives. Spot trading occurs after CER issuance, and sell at a high 

price. Forward trade implies a sale of credits for future delivery and payment. This means a 

discounted price compared to spot, and the buyer assumes the risk of delivery. Futures is a 

sophisticated arrangement of trading and a derivative contract for a fixed future price, which 

hedges price risk and often include penalties for non-delivery. Options are a contractual oppor-

tunity to buy CERs at a certain price and time. Futures were first introduced in the EU ETS in 

2005, and they soon represented the majority of trades. In 2009, 72 % of all EUAx transactions 

and 89,4 % of CERs traded were futures.41 CER futures and options came in 2008.42 In addition, 

the banking prohibition between the first and second phase of the EU ETS meant that different 

categories of derivatives developed.43 xi Existing clearing infrastructure for other OTC derivative 

markets is usually used also for carbon trades.44 Most of the trades involving CERs are OTC, more 

so than with EUAs. This means a lot of data about trading arrangements are unavailable.  

Futures traders may be hedgers (who wishes to reduce the risk of price changes and delivery) 

or speculators trading derivative contracts, and it is difficult to separate these two categories in the 

carbon markets. The opportunity to hedge invites a wide range of investors, seeking arbitrage 

                                                 
viii Furthermore, 12 percent were delayed to the approval process and 27 percent delayed due to issuance 
ix CERs are valid for compliance within the European trading system up to 13.4% on average 
x The European Union Allowance, i.e. EU ETS quotas, the tradable unit under the EU ETS.  
xi One can separate between those that expired in the same phase, and those that matured into the next. 
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opportunities45. Arbitrage activities in the carbon market require expert knowledge, but these 

activities developed rapidly in the market.46 The fast turnover of futures and characteristics of the 

market indicate that trading is used for speculative purposes, providing risk-free profit for arbi-

tragers.47 Market agents play especially close attention to the CER-EUA spread, due to arbitrage 

opportunities that arises from buying (cheaper) CERs and sell EUAs for compliancexii.48 Price 

volatility represents risk and results in hedging and futures contracts for risk management, to avoid 

unfavorable future spot prices and secure future delivery. Futures contracts for CO2 emissions are 

also bought by financial actors in other sectors like energy, as carbon markets are interdependent 

with other markets.  

Similar to developments in the financial derivative market, innovators have attempted to 

design new products to price the future49 and the growing complexity especially in value chains 

has implications for transparency and may hide uncertainties and hazards. Specific actors and 

experts within their particular field may utilize their power to gain leverage and profit. Even states 

have used market power in order to improve deals for firms within their borders.50 On the other 

hand, restricting derivative trading may reduce liquidity available for project developers, and 

hedging can reduce the cost of over- or under-compliance. However, the speculative traders by 

non-compliance entities poses risks to stability and may exacerbate price variability and lead to 

market manipulation.51 These actors have different motivations from compliance traders, but an 

investigation of the impact of them is lacking.52  

The bundling of credits may be seen as disconnecting the derivative and the underlying asset, 

complicating efficient carbon permit pricing.53 It is reminiscent to the securitization strategies of 

house mortgages behind the financial crisis and represents a complexity that separates the traded 

product from the quality of the underlying asset – i.e., the actual emission reduction54. An 

assumption behind the carbon derivatives has been that futures trade can help prefigure the price, 

however, this “overlooks the extraordinary complexity in trading arrangements” and futures may 

even influence and drive expectations of future prices – effectively removing the relation between 

marginal cost of abatement and the traded credit, also in terms of time and place.55 Experiences 

from e.g., electricity markets illustrate how markets can end up in multiple layers with complex 

institutional architecture, creating considerable transaction costs and impacts on price of emission 

reductions (ibid.). Furthermore, an analysis of the market show that there is a negative variance 

risk-premium, resulting in a demand for high compensation for the risk of volatility spikes.56 In 

other words, actors pay large premiums to hedge against the many risks present in carbon markets.  

While the CDM has undoubtedly raised a large sum of money for projects in developing 

countries, there is ample research showing several serious issues. The CDM was never about 

penalizing emission increases, and therefore resembles a subsidy that may create perverse 

incentives to increase emissions short term.57 It has been pointed out that CDM is problematic in 

terms of the integrity of the offsets, i.e., low additionality; the need for increasingly sophisticated 

approval procedures; asymmetric information; failure to generate sustainable development 

outcomesxiii; and an opaque and bureaucratic structure.58 It seems as if technology transfer has also 

been low.59 Uncertainty in regulatory processes has undermined the functioning of the carbon 

market as well as additionality, since less additional projects become more attractive investment 

                                                 
xii While purely financial players can buy and sell, they cannot surrender credits for compliance into registries.  
xiii All CDM projects should contribute towards sustainable development, defined by a set of criteria decided by 

individual host countries. While one sub-criterion could be the protection of biodiversity, research indicates that 

contribution towards SD has been limited beyond e.g. employment and supply of renewable energy. 
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objects due to risk aspects.60 The market has experienced several security issues, like VAT fraud, 

phishing and reuse of already surrendered EUAs.61 Such issues have been continuously addressed. 

Finally, several studies question the substantial transaction costs involved CDM62. 
 

 

3.5 Implications for financialization in biodiversity values 

As far as we have been able to establish, there are yet no derivatives where biodiversity values are 

included as an ‘underlying’. Proposals do, however, exist. The most noted one is put forward by 

Mandel et al. These authors argue that “Two major shortcomings of the US Endangered Species 

Act have led to inefficient use of conservation dollars: (1) it only provides conservation protection 

to distressed or rapidly declining species, and (2) it does not take full advantage of the market to 

reduce costs in conservation”. 63 Based on this they propose that “The government, or a suitably 

funded NGO, issues derivatives based on the likelihood that the species will need protection in the 

form of land purchases, changes in land use, and/or rehabilitation”.64 The one investing in this 

derivative ‘wins’ if they ensure that a set threshold/cap is not passed. If the threshold is passed, the 

investor must take preemptive action. If one experiences unpredicted decline, investors forfeit their 

investment. Again, it seems to be a necessity that the state pays the return if it goes well.   
The main argument behind the 

proposal regards increased cost-effect-

iveness – seen as an inherent quality of 

markets. It is also assumed that the deriv-

ative makes it possible to act long before 

a threshold is crossed. Finally, they note 

that offsets can be used to move the pro-

tection to land that is less costly to pro-

tect. They discuss also the possible effect 

of short-term volatility on the underlying 

asset and conclude that this does not 

seem to be a problem.  

The argument that markets deliver 

cost-efficient solutions regarding nature 

values/ES is contested. We have already 

shown how important public actors are in 

PES and that this partly is due to reduced 

transaction costs when using public 

command instead of trade. We discuss 

this issue further in Section 4.3. It is 

moreover hard to see how the arguments 

regarding early action and offsets – to the 

extent that they hold – are exclusive to 

derivatives/a market solution. At a more 

fundamental level, Sullivan argues that 

“But it seems perverse to transform the value of species survival into a price whose rise or fall is 

entangled with bets on their susceptibility to irreversible loss, underscored by a calculus whereby 

species value rises with rarity, or greater risk of extinction”.65   

Box 2  Markets, knowledge and values 

The issue has been raised whether markets/payments may 

change the values held among actors involved. Certainly, 

bringing in trade implies emphasizing the logic of gain and 

increased focus at ‘what is tradable’. Two issues seem key:  

- Markets are in general observed to imply erosion of reci-

procal/community relationships and the traditional values 

related to these – e.g., Bowles (1998), Polanyi (1944). This 

is not least observed in relation to introducing paid labor. 

There seems to be no clear evidence that this is happening 

as an effect of e.g., PES. This may be because such 

changes take time and PES is yet to young a policy. A 

specific aspect of this regards the ‘crowding out’ environ-

mental norms as a result of payments – e.g., Vatn (2010); 

Muradian et al. (2013). This issue will be discussed in 

Section 5.3 

- Changes in knowledges and practices is the second aspect. 

Inclusion into markets changes people’s relation to nature 

as changes in production shifts the perspective of what is 

now ‘most valuable’. With this, existing practices and 

accompanying knowledges tend to be lost – see e.g., 

Godoy et al. (2005); Gómez-Baggethun et al. (2010b).   
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Hence, the question of financialization is as much about what kind of motivations for action 

are ‘brought into play’ and what role and responsibility different actors – public and private – get 

given the type of policies put in place. Hence, the fundamental issue regards the relationship 

between environmental protection/sustainable use and democratic processes. An illustration of the 

issues involved is found in the proposed index-linked carbon bonds to be issued by governments.66 

The idea here is to hedge against the risk that governments themselves do not meet their emission 

reduction obligations regarding climate gases. The idea behind this bond is that governments are 

financially punished if they do not reach targets – i.e., they have to pay higher interest rates on the 

bonds.   

A. Tickell argues that while the public can to some extent control the markets for derivatives 

through developing and enforcing rules, he notes that turning to this form of policy also represents 

a shift in power relations towards strengthening the position of traders.67 It moreover includes a 

shift in logic as well as in language where price is given priority over other ways of capturing and 

thinking about nature values. This has – quite understandably – created a heated debate, as a 

question has also been raised about the potential shift in knowledges and values – see Box 2 for a 

brief exposition.    
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4 Socio-economic effects of 

different instruments 

In this chapter, we turn to socio-

economic effects of different econ-

omic instruments. The chapter is 

divided in three. First, we present the 

results of a review on distributional 

effects of payments/markets in ES. 

Second, we present some experien-

ces from Costa Rica regarding the 

potential of using specific criteria for 

protecting the poor in PES. Finally, 

we offer insights regarding the level 

of transaction costs as linked to 

various economic instruments. 
 

 

4.1 Distributional aspects 

Regarding distributional effects, we look at three issues: 

• Who is paid? 

• What is the level of payment? 

• What are the format of the payments? 

This part of the analysis is delimited to research on PES and CDM – as we consider these systems 

to be of the greatest value to policies regarding biodiversity. In the latter case, only forest oriented 

projects linked to afforestation and reforestation are included, termed CDMAR. Most of the papers 

utilized are (multiple) case studies, while a few are reviews. A quite consistent picture evolves 

from this material. However, the precision by which we can draw conclusions is somewhat limited 

as most analyses are qualitative or use different methods, which makes quantitative comparisons 

difficult. This reflects the characteristics of the topics studied. We finally note some disagreement 

regarding especially the issue whether payments cover costs. 

 

4.1.1 Who is paid? 

With respect to ‘who is paid’, the overall picture is quite consistent. First off all, receivers of pay-

ments are owners or users of land including concessionaries (in the case of plantations).68 Most 

receivers of payments have a formalized property right and having this right seems to be a great 

advantage for being eligible to participate in PES and CDMAR projects. Since community ‘owner-

ship’ is dominantly informal – i.e., customary rights – private ownership dominates in PES and 

CDMAR. Communally owned land has not been well represented in PES schemes.69 This is often 

due to lack of formalization/lack of accepted borders. Cases where communities are paid are, 

however, observed,70 and there is a trend towards increased inclusion of land under common 

property. Prioritizing smallholders, making landholders who can document possession, although 

not full legal tenure, is also a feature of some PES programs.71 Therefore, use-rights may suffice, 

but overall it is a disadvantage for participation to not have formalized rights.  

 
Are all the socio-economic interests at the table? 
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The poorer segment of landowners or -users is underrepresented in PES/CDMAR. This seems 

largely explained by three factors: 

• The poor rural population are either landless or they live in communities holding custom-

ary rights only. According to the above, this tends to result in these people being excluded 

from participating in PES/CDMAR projects72 

• The costs of participation varies in a way that systematically disfavors the poor.  

o They typically have no more land than what is needed for survival and cannot afford 

setting aside land for conservation/their opportunity costs are high73 

o Transaction costs per ‘unit of protection’/ton of carbon is relatively higher for 

trades in small volumes74 

o Participation in some projects demands high start-up costs, which are difficult to 

cover for the poor75 

• Finally, participation in PES/CDMAR demands a level of knowledge/access to informa-

tion that the poor often do not have.76 

While it has been argued that PES could be a win-win – ensuring both ES delivery/nature 

protection and poverty eradication – the above implies that difficult trade-offs are involved. Alex-

Garcia et al. are illustrating the dynamics very well regarding Mexico’s PES program (PSAH).77 

The poor often live in areas with low deforestation and are relatively costly to involve. They show, 

however, that by targeting communal land, trade-offs can be substantially lessened. Similar 

observations and arguments are offered by others.78 One important aspect is that this reduces 

transaction costs.  

Women are underrepresented in PES programs. They often lack property rights. Commonly 

owned land is moreover often under a patriarchal system of decision-making.79 A notable counter-

example is the Bolsa Floresta program in Brazil where payments go exclusively to the female 

household head.80 The PES program in Costa Rica (PSA) has also taken measures to increase the 

rate of women included.81 

Another vulnerable group is the landless, surviving on renting land. As PES may increase 

the value of (marginal) land, the landless may be unable to pay what is demanded and are put in 

an even more difficult situation.82 It is also significant that where money is paid to communities, 

there is the risk of ‘elite capture’, emphasizing the need for ensuring transparency. Jindal et al. 

note that this is especially a problem where property rights are unclear.83 

In the case of plantations receiving payments for carbon sequestration, these typically go to 

the concessionaries.84 Moreover, there are a series of cases where establishing plantations have 

resulted in excluding local communities from access to the land against low or no compensation.85  

We observe that the type of buyer/intermediary and aims of programs are important for 

distributional effects of PES/CDMAR. The following examples illustrate this: 

• Bosselmann and Lund86 document a study of three intermediaries in the Costa Rican PES 

program (PSA). They note that the public intermediary (county agricultural center) and a 

producer cooperative had a higher inclusion of the poor than a trust fund. They note three 

main reasons for this: 1) the previous networks of the involved intermediaries; 2) the 

framing of the role of the intermediaries as stipulated by the national PES policy 

framework; 3) the values of the intermediary.  

• McAffe and Shapiro87 similarly documents developments within the Mexican PES 

(PSAH) program from the 1990s and onwards. The role of social criteria has been con-

flicting especially between the World Bank as a funder and the local communities/the 
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Mexican state. The former has wanted to emphasize environmental efficiency, while the 

latter put stronger emphasis on the social/developmental aspects. The rules changed over 

time due to variation in the influence of the different parties. However, Pagiola and 

Platais88 emphasize that the World Bank has moved away from what they term standalone 

PES projects.  

• Corbera et al.89 document a carbon forestry project in the state of Chiapas, Mexico, run 

by Fondo Bioclimático. At the outset, the fund received ‘additional non-carbon funding’. 

When this funding disappeared in the late 1990s, there was a shift from a combined focus 

on the environment and community well-being towards carbon contracts with a focus on 

sequestration only.  

• Krause and Loft90 conducted a study of the Ecuadorian Socio Bosque program, a program 

with a strong development/social profile. Their analysis shows the importance of this 

focus of the program, but the rules are still not ensuring full participation among the 

poorer segments of society. 

From the above, one can conclude that to ensure participation among the poor is demanding and 

that it is necessary to institute specific mechanisms to facilitate their participation in PES/CDMAR 

type projects. This conclusion has quite general support.91 However, no ‘bullet safe strategy’ exists 

for successful inclusion. Sensitivity to local contexts seems especially important. 

 

4.1.2 What is the level of payment? 

Regarding the level of payments, the standard question is if costs for ‘sellers’ or ‘providers’ are 

covered. The literature focus almost exclusively on opportunity and transaction costs. It is 

generally assumed that if these costs are covered, PES and CDMAR could result in a win-win – i.e., 

ensure both increased delivery of ES and reduced poverty. We find this argument flawed; if cost 

are covered, people are ‘just’ equally well off. As the payments go through a set of intermediaries, 

we expect that they would be in a stronger position to capture rents.92 We therefore conclude that 

payments in general need to exceed opportunity and transactions costs for sellers/providers to offer 

the necessary basis for a ‘win-win’.xiv    

Regarding the level of payments, we observe that several authors state that payments are 

lower, in some cases much lower than opportunity costs.93 Note that sellers will encounter some 

transaction costs that come on top of the opportunity costs. Wunder and Alban94 argue against this 

conclusion. Their reasoning is mainly based on the argument that trades are voluntary and sellers 

would not sell if they lose. They also point at the fact there may be other potential gains to sellers 

than the payment, e.g., increased tenure security, local gains from conservation, strengthened 

relationships between buyers and sellers – e.g., between up-stream and down-streams dwellers in 

the case of water protection.95 These issues are important. We need, however, to mention that while 

                                                 
xiv Using the so-called rent driven model of land use, Alix-Garcia et al. (2014:25-26) do a theoretical analysis 

producing the following conclusions implying that the poorer segment of a middle income group may capture rents 

(point 3): 

“1. Environmental effectiveness will be higher where the returns to agriculture/pasture production are higher, 

i.e., where geographic deforestation risk is higher.  

2. If the correlation between agricultural/pasture rents and poverty is negative and the program is targeted to high 

risk areas, then middle income landowners will enroll the largest amount of land, the poorest will be excluded, and 

program effectiveness will be higher among wealthier landholders.  

3. In this scenario, there will be greater wealth impacts in areas where deforestation risk is lowest, but within 

properties enrolled, relatively poorer beneficiaries will gain more wealth.”  
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increased tenure security is a good thing for those acquiring it, formalization may reinforce existing 

inequalities, even result in exclusion as observed in several African cases.96  

The argument that voluntary trades per definition must result in a better (or at least as good 

situation) for both parties, is also questionable. There are rather strong arguments against assuming 

that people involved actually maximize profits.97 In a recent study by Janet Fisher of a PES 

program in Uganda, she interviewed participants about their basis for participating: “Only 11% of 

participants reported calculating the profitability of the carbon strategy compared to other land 

uses. A much higher percentage (43%) reported that although they hadn’t calculated anything, they 

were motivated by the future benefits of the project, often citing timber. The remainder (46%) said 

they had made no calculation, just planted”.98    

The Fisher study reports another issue often recognized in the literature – the fact that while 

payments often cease after a few years, it is assumed that protection continues. It is, moreover, 

typically unclear for the participants what the terms of the project is – e.g., its length. Hence, 

‘sellers’ may not realize the full costs or they may not plan to abide by the rules in the longer run. 

This is a problem for the durability of projects. 

While PES projects typically do not cover (all) costs for sellers, it might not be so bad that 

the poor do not participate. They simply avoid losses, indicating again that the ‘win-win idealism’ 

so often encountered is based on weak premises. At the same time, the poorest of the poor – the 

landless – cannot use ‘non-participation’ as a way to avoid losses. If they lose, that is an indirect 

effect of landowners in the area engaging in PES/CDMAR.     

  

4.1.3 What are the formats of payments? 

Looking finally at our third question – the format of payments – we observe a dominance of cash 

payments, while there are also some in-kind transfers.99 More specifically, we observe: 

• In the case of private buyers – typically called ‘users’ – there is a greater tendency to pay 

according to what is delivered, while public payments are typically flat rate – maybe 

differentiated according to type of land-use.100 Wunder et al.101 argue that the former 

shows that ‘user-based’ payments are more efficient than public programs. This is hard 

to say. The latter may actually be as efficient since the flat rate payment reduces 

transaction costs. Public programs typically ‘pays’ for more than the environmental effect 

and there are indications that flat rate is more acceptable among ‘providers’.102 We note, 

though, that this conclusion may be quite context dependent. 

• In the case of payments to communities, there are several internal distributional issues:  

o Firstly, we have issues regarding how much is paid to individuals and how much is 

retained to finance community projects related to infrastructure, education, health 

care etc. We observe a variety of ways that decisions are made and solutions chosen. 

While the intermediary seems to play a substantial role, the internal trust in the 

communities seems to substantially influence how much is allocated to community 

projects103 

o Secondly, we have issues regarding the role of opportunity costs as a basis for 

defining who gets how much. While these costs clearly varies a lot among members 

of a community, we have found no case where individual payments are made 

dependent on these costs. The normal system is a flat payment per household or 

household member. Vatn et al.104 document a case from Tanzania where this 

actually seems to have had an internal positive effect on distribution since the richer 
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charcoal makers were compensated similarly to those using the forest mainly for 

collecting fuel wood to own consumption.  

o Finally, we need to emphasize the issue of ‘elite capture’ and corrupt practices, as 

there are several examples of leaders enriching themselves.105 

• Several authors emphasize that just paying individuals does not help much for develop-

ment nor the goals of protection. Changing practices and creating new income opportuni-

ties is a profound process that demands collective action and training.106 Hence, a wider 

engagement than ‘just paying’ seems warranted. 

 

 

4.2 How may specific criteria for protecting the poor work?  

In this section, we discuss Costa Rica’s use of specific criteria for targeting its PES program to 

poor landholders based on work by Porras and colleagues.107 While the PES Programme has never 

been designed as a pro-poor program, it is nevertheless bound by social objectives. At the 

Constitution level, the State must seek to promote welfare and balanced wealth distribution (art. 

50). The Forest Law legally created PES (art 3) and defined the mission of FONAFIFO (the 

institution that manages PES) to be in the benefit of small and medium producers (art 46). Because 

funding must be annually approved by the National Assembly, the program is portrayed as a 

mechanism to promote rural development. Lastly, the country’s intention to enter REDD+ requires 

it to follow a strict protocol in terms of poverty and justice.108   

In practice, program managers have tested a series of measures to promote participation of 

relatively vulnerable landholders and improve the social outcomes of the program, rather than as 

“pro-poor” targeting. In Appendix 4.1 we describe these features in relation to the different stages 

of a PES contract planning and evaluation cycle (i) eligibility: size and tenure (ii) targeting PES 

pre-applications (iii) choice of payment modalities (iv) contract terms (including transaction costs, 

payment modalities, length) (v) terms of renewal (vi) and impact evaluation.109 

Until now, there are no impact evaluation studies looking specifically at social issues at the 

national level. But looking into contract distribution and allocation between 1997 and 2012, the 

study by Porras et al.110 provides a glimpse on the time impact of the social criteria introduced by 

the program managers. Very small landholders that depend on land for their livelihoods (e.g. 

through agriculture) are excluded from PES except through agroforestry. Maximum contract size 

limits the agglomeration of contracts in single physical owners, but not for corporations which can 

own land anonymously through subsidiaries or family networks.111  

The eligibility requirement to own land is in itself an indicator of wealth. Most studies in 

Costa Rica find that PES participants are wealthier than non-participants although some poorer 

regions show large heterogeneity with large property owners having no formal education.112 Small 

holders may pay for legal assistance to properly register boundary conflicts by borrowing on future 

PES payments. PES may therefore have the positive social impact of indirectly supporting land 

tenure regularization. 

Between 1997 and 2012, FONAFIFO distributed approximately US$340 million as PES. 

The greatest part –and increasing - of these funds went to legal entities (i.e. corporations 49 per 

cent), followed by individuals (31 per cent), indigenous groups (13 per cent) and cooperatives (7 

per cent). See Figure A4.1 in appendix. 

With respect to priority criteria assigned to small properties, a recent study by Porras et al.113 

looked at the distribution of PES contracts relative to property value. They found that smaller 

properties have higher per hectare prices, and relatively pricier areas are more likely to be 
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fragmented into smaller plots. Attributing priority in the application process to properties of less 

than 50 hectares will not necessarily convey a measure of the landowners’ relative vulnerability 

(see Table A4.1 in appendix for examples of heterogeneity of prices in 50 hectare? properties).  
 

 

4.3 Transaction costs related to different economic instruments 

Transaction costs (TCs) can be defined as the costs of interaction (cf. Section 2.1) – typically, costs 

of information gathering, making agreements between partiesxv and controlling that agreements 

are fulfilled. Moreover, interactions need a basis form where to interact – i.e., creating rules for 

systems like cap-and-trade, PES, biodiversity offsets. These costs are part of TCs as we use the 

concept. Finally, while transactions are typically thought of as trade, we use a wider definition 

here including also transactions through e.g., command. 

TCs vary with the institutional context, the format of the transaction, what is transacted/how 

specific the service is, how often a transaction is undertaken and the size of it. In the case of ES, 

rather high levels are observed – e.g., Wunder et al.114 conclude that for PES, the level of TCs tend 

to lie in the order of 30-100 % compared to the payment. The authors find that set-up costs are 

typically higher than running costs. This reflects that many of these payments are rather idiosyn-

cratic. In the case of CDM, Michaelowa and Jotzo115 indicate TCs in the order of 0.3-1 Euro per 

tCO2 for large projects (20.000-200.000 tCO2 per year) to 10 Euros per tCO2 small ones (2.000-

20. 000 tCO2 per year).  

In trying to clarify what explains the variation in costs, we will start by looking at the institu-

tional context/type of transaction. Markets/trade are thought to reduce TCs compared to e.g., com-

mand. While this is so for ordinary commodities, the situation is often different for public goods 

like ES where command may be more efficient. We have already seen this in the case of PES 

(section 2.3). In the case of water quality, a typical example is a public water utility adding an 

extra fee to the water bill raising the money necessary for paying upstream farmers to change land 

use. TCs may be very low in such a case. Environmental taxes will typically have lower TCs than 

cap-and-trade systems as one avoids the cost of establishing and running the market. In the case 

of biodiversity offsets, there is yet no firm basis on which to conclude. Some public systems have 

been criticized for being overly bureaucratic. While the public must anyway play a strong role as 

regulator of these systems, we think it is possible that TCs of biodiversity offsets involving trade 

– i.e., habitat banks – are lower than for pure public systems.  

Regarding what is traded, linking payments to an already existing commodity may reduce 

TCs substantially – e.g., input as opposed to emission taxes. Rørstad et al.116 document a fertilizer 

tax where the TCs are just 0.1 % of the level of taxes gathered. This effect is linked to the com-

plexity of the good, as increased complexity demands a much more elaborate set of measurements 

that may have to be done differently for each single case. Certainly, here we encounter an important 

trade-off. TCs can be reduced substantially by measuring simple proxies like land under certain 

management. Using proxies comes, however, often against a large reduction in precision.117 

The volume traded is maybe the most decisive factor for the size of TCs as a large fraction 

of these costs is fixed – cf. the data for CDM offered above. In the cases they have looked at, 

Michaelowa and Jotzo118 note that size has much larger impact on the level of TCs than the type 

of project. These were mainly different types of energy projects (carbon). Furthermore, where a 

methodology for estimating emission reductions was not in place, this increased TCs substantially. 

                                                 
xv In the case of legal regulations, the state has the power to command the conditions   
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Coggan et al.119 document similar findings for development offsets, while noting that asset 

specificity (biodiversity) plays a very important role. The same is the case with the policy 

framework. It is the relatively high level of fixed costs that ‘drives’ the above conclusions. 

Regarding policy framework/ institutional context, fixed costs may vary substantially from case to 

case. The one extreme is an already established system – market or public – where a minor addition 

is the only thing needed – cf. the water fee and fertilizer tax mentioned above. In other cases, 

systems must be built form ‘scratch’. In the case of PES, we have seen earlier that one may have 

to start even at the level of clarifying property rights. 

The high per unit TCs following from small quantities is a great obstacle against involving 

e.g., smallholders in the case of forest projects. As already emphasized, various forms of collective 

agreements – like basing agreements on communities instead of individual households – have been 

documented to have substantial effects on the level of TCs.120 
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5.  Unintended effects on 

biodiversity of different 

economic instruments  

In this section we discuss the theories 

behind and available evidence of unin-

tended conservation effects. We divide 

the discussion into indirect effects at 

the actor and landscape/system level. 

At actor level indirect effects include 

(5.1) shifting of motivational structure 

in landusers; and (5.2) effects on actors 

through social networks. At landscape 

level they include (5.3) indirect effects 

on biodiversity conservation priorities 

of targeting conservation instruments at 

ecosystem services provision and (5.4) 

spillover or slippage effects through in-

direct changes in returns to landuse and scarcity. Combinations of indirect property level and land-

scape level effects occur through (5.5) interactions with the policy mix that governs landuse.    

In this chapter we focus at PES as defined in Appendix 1. Using one type of economic 

instruments as a reference facilitates a compact presentation of the multi-dimensional causes of 

‘unexpected’ effects. From the point of view of the seller or provider of biodiversity conservation 

at the property level, incentive effects should be similar whether the payment for restoration of 

habitat originates from PES or from sale of biodiversity offsets (BDO), or likewise whether 

payments for avoided deforestation originate from PES or the sale of tradable development rights 

(TDR). However, PES, BDO and TDR may differ markedly in their aggregate effectiveness depen-

ding on the definition at landscape level of the conservation objective or development cap, and the 

extent of the market for trading. Landscape level effects of BDO and TDR have been discussed in 

the previous report121.   

Furthermore, we have focused our analysis on identification of unexpected impacts of PES. 

We have not conducted a systematic comparison of these impacts with instruments based on legal 

rules or information (see Table 1), although we make note of comparisons in several places.    
 

 

5.1 Unintended effects of economic instruments due to motivational crowding 

Economic incentives for conservation and sustainable use are intended to change private landusers 

motivations. This section discusses empirical evidence of unintended effects of economic instru-

ments on biodiversity conservation due to complex interactions with intrinsic motivations. The 

focus is on motivational effects of incentives on actions that lead to landuse and biodiversity 

change. Defining what constitutes ‘unintended’ or ‘unexpected’ is difficult because it is a subject 

specific concept. However, simple micro-economic theory would expect landusers’ motivations 

to be entirely determined by the net private benefits of landuse change prospects and the size of 

positive and negative incentives relative to their private net returns (see the definition of the 

rational economic agent in Chapter 2). Unexpected effects relative to this theory - ignoring many 
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years of behavioral economics research - would be any kind of agent behavior not determined by 

net benefits of prospects. 

Unexpected environmental effects may occur when the extrinsic motivator of an economic 

instrument interacts with or changes intrinsic motivations for biodiversity conservation. Several 

characteristics of economic instruments may lead to changes in intrinsic motivation, but the 

discussion here focuses specifically on the evidence about monetary transactions. For instance, 

‘crowding-in’ effects mean that the monetary transfer strengthens the biodiversity conservation 

incentives provided by intrinsic motivations, while ‘crowding-out’ effects mean that the monetary 

transfer reduces those intrinsic motivations. This section is based on a review by Rode and 

colleagues122 and additional studies.  

Motivational aspects of economic instruments for biodiversity conservation remains an 

under-researched area123. Rode and colleagues conduct a search for empirical studies addressing 

instruments for biodiversity protection which tested for motivation crowding effects.  Of a total 

sixteen papers from Mexico, Nicaragua, Colombia, Peru, Bolivia, Uganda, Namibia, South Africa, 

Madagascar, Cambodia, Northern Australia and Ethiopia, that fit these criteria, ten studies reported 

crowding out effects. Three of these studies present statistically significant results124. A choice 

experiment in Tanzania by Kerr and colleagues125 found that small positive incentives lead to a 

lower participation in tree planting than for a baseline group that did not receive compensation. 

For crowding-in effects, only one experimental study presented statistically significant effects126. 

In the latter study, a proposed fine on local community overfishing which was never actually 

implemented, nevertheless reduced extraction for several periods after it had been mentioned. A 

general methodological weakness is that few studies report on the baseline state of intrinsic 

motivations to conserve biodiversity.    

Hiedanpää and Bromley127 identify Finland’s Nature Value trading as an example of 

crowding-in as the PES programme enabled new mental habits concerning forest biodiversity 

protection as an economic activity. The commitment to safeguard biodiversity became part of a 

renewed culture of forestry. Primmer and colleagues128 report on further factors determining Finish 

forest owner’s propensity to participate in the Nature Values Trading programme. In their study 

forest owners with high intrinsic motives towards biodiversity protection consciously stayed out 

of the programme. They suggest that ‘staying-out’ as a motivation was even strengthened in the 

non-participant group.  

Hiedanpää and Bromley129 look beyond motivational crowding to characterise PES as an 

‘inducing transaction’ for breaking environmentally harmful habits. They recognize that beyond 

the ‘habit-breaking’ incentive of PES to avoid deforestation or start restoration, the harder 

challenge is ‘habit-making’ of sustainable landuses after the incentive has ceased. In this light, a 

study from Colombia showed that silvopastoral conservation practices had greater permanent 

effect the longer the PES incentive had been in place130. Authors emphasize the importance of 

technical extension services accompanying the economic incentive. 

Are findings from the literature review transferable to other countries? Rode and colleagues 

find the evidence inconclusive about the conditions under which incentives can undermine or 

reinforce intrinsic motivations for biodiversity conservation. Baseline instrinsic motivations in the 

prior unpaid voluntary are expected to vary from place to place. Further discussion of the 

psychological mechanisms explaining crowding-out and crowding-in effects – for both voluntary 

and coercive instruments – can be found in Appendix 3.4. We have not researched whether there 
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are systematic differences across cultures in these psychological mechanisms. Motivational 

crowding is expected to depend on some basic instrument and respondent characteristics:  

- Coercive versus voluntary economic instruments 

- Participation status (participant, non-participant, ex-participant) 

Also, research on framing effects on choice and values131 would lead us to expect that the 

incentive characteristics and landuse change prospects will affect the psychological mechanisms 

for motivation crowding:   

- Size of payment relative to the private net benefits of the action 

- Perceived risk of the landuse change prospects 

- Landuse change context including 

o action versus no action regarding landuse change 

o avoiding a loss (of forest cover) versus obtaining a gain (in forest cover) 

o compensation of foregone net private benefits of no action, 

versus payment of net public benefits of a landuse change  
 

What economic instrument design lessons can be learned from this rapid review? Motivational 

crowding-out effects seem to be more diverse than crowding-in effects. With no site specific 

information or adaptation, economic incentives are likely to be less effective than predicted by a 

simple comparison with private net benefits of landuse change. Motivational crowding effects 

apply to coercive regulation-based instruments as well and should not be interpreted as an 

exclusive critique of economic incentives. Technical extension, adaptation and learning opportu-

nities are motivations for voluntary participation in and of themselves, but also likely to increase 

the effectiveness of PES. 
 

 

5.2 Unintended effects of social networks on agent behavior 

The unexpected effects of different types decision-making behavior in social networks that does 

not conform to expectations of the rational economic agent’s decision-making is an emerging topic 

in the literature on conservation effectiveness of economic instruments. Some further justification 

for discussing unintended effects of social networks and their types is given in Appendix 3.5. 

Neighborhood effects in the PES literature include mechanisms by which economic instruments 

have an impact on the spatial neighborhood of a property through market mechanisms affecting 

substitution, scarcity and labor market, e.g. (this is addressed in section 4.3). Studies reviewed in 

this section draw on data from Scotland, the Solomon Islands, Uganda and Costa Rica.  

Here we focus on evidence of social networks influencing participation in PES, which 

addresses how local ‘small-world’ social networks affect PES participation. This research argues 

that measures of social connectivity should complement prioritizing conservation action alongside 

conservation features and opportunity costs132. However, few studies have utilized social network 

analysis in the wider field of systematic conservation planning initiatives. A rapid literature 

searchxvi revealed a few published papers with empirical results on the role of social networks on 

the effectiveness of PES and economic instruments.  There is a much larger literature on 

                                                 
xvi We searched using Google and Science Direct  for the terms (social networks OR neighbourhood effects) AND 

(PES OR “payments for ecosystem services” OR “payments for environmental services”) 
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‘neighbourhood effects’ in adoption of successful farm practices which does not address economic 

instruments for conservation explicitly, e.g.133. 

Provision of ecosystem services depends on the spatial configuration of interventions in the 

landscape and be extension the spatial scale and network configuration of multiple farms. A study 

by van der Horst134 estimates the extent and relative importance of local land owner networks on 

entry into ecosystem services payment schemes in Scotland. The author finds evidence of spatio-

temporal clustering in the uptake of ecosystem service payments, with micro-clustering and 

neighbourhood effects being stronger in small and remote communities. 

Evidence that social networks are important for PES participation is also provided in the 

literature on factors determining programme participation. Arriagada and colleagues135 find in 

Sarapiqui, Costa Rica that 66% of non-participants state ‘lack of information’ as the main cause, 

followed by the system being ‘too complicated’ (15%). Economic motivations of payment too low 

or fees being too high was not a dominant reason for non-participation (11%). Literature on social 

networks describes how copying behavior is more likely under conditions of high uncertainty and 

complexity and facilitated by social networks136.  We can speculate whether uncertainty and 

complexity of landuse decisions may be the reason behind the observation that many do not 

calculate their costs and benefits in landuse decisions involving PES as observed by Fisher (2012) 

in PES program in Uganda (discussed further in section 4.1.2). 

Robalino and Pfaff137 find evidence that deforestation on neighboring land can significantly 

increase the probability of deforestation. They describe “strategic complementarity” as a possible 

pathway for neighborhood spillovers that relates to social networks. Strategic complementarity 

can occur when farmers acting as a group can increase bargaining power for buying inputs and 

selling production from cleared land. Tourism facilities copying each other in maintaining forest 

cover is another example of strategic complementarity. Person-to-person learning in the 

neighbourhood is also cited as a possible cause. 

On the other hand, Michel138 found a majority of respondents unaware of PES contracts 

within a distance of 0.5 km from their residence, suggesting that information sharing networks in 

the vicinity were almost non-existent. Contact with family and friends constituted a significant 

source of information concerning PES, but the effect was not stronger than contact with inter-

mediaries and media. 

Daniels and colleagues139 and Sierra and Russman140 provide evidence for the importance of 

social networks around intermediaries role in providing information access to PES. Landowners 

participating in pre-PES incentives were disproportionately represented in early PES cohorts in 

Costa Rica. Garbach and colleagues141 find that PES participants have a significantly larger 

number of social sources of information than non-participants, and the number of social sources 

exceeded institutional sources of information in all groups. 

Our review of factors determining enrolment in voluntary conservation schemes suggests 

that social networks have been studied to a limited extent. This may be because much of the 

literature on PES effectiveness has focused either on farm or farmer characteristics. Research on 

social networks suggest they may be an important source of motivation, as well as directly 

providing ‘recipes’ for landuse management that are easy to copy in complex situations. The 

spatial extent of social networks and neighborhood effects relative to the spatial extent of 

ecosystem services in PES design is also an under researched field. 

What economic instrument design lessons can be learned from this rapid review of social 

network research? In contexts with strong community organization, network effects are likely. In 
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addition, if landuse management decisions involve complex trade-offs between different interests, 

and the outcomes or landuse change are uncertain, copying behavior may be more likely than 

rational net benefit calculation. In such situations economic incentives are less likely to have their 

intended effect. 

 

5.3 Unintended biodiversity impacts at landscape level of economic instruments 

targeting ecosystem service provision 
 

5.3.1 Background and assumptions about unintended conservation effects  

The effectiveness of economic instruments to conserve biodiversity and/or ecosystem services and 

attain sustainable levels of use of natural resources relies on the definition of the conservation 

goals. Maestre and colleagues consider for instance, that a biodiversity policy is effective if it 

produces a priori defined conservation benefits. However, because the process of defining the 

conservation benefits encompasses many actors, views and values142 conservation objectives are 

often defined in a broad sense to avoid conflict143. In addition, there is considerable uncertainty 

about which are appropriate levels of use to reduce the current, unsustainable level of pressures on 

natural resources144 and about what portions and amounts of biodiversity need to be conserved.  

Some important characteristics of the conservation problem must been borne in mind when 

considering both effectiveness and unintended effects of conservation policy instruments. First, 

conservation objectives often range over spatial scales, and they therefore involve decision-making 

at various levels of governance. For example, biodiversity conservation strategies require both the 

inclusion of individual species, functions or lineages in protected areas, but also sets of interacting 

species over large areas145. Similarly, the quality of pollination services depends not only on the 

local conditions, but also on the characteristics of the surrounding landscape at various scales146. 

Second, due to the complexity of the conservation problem, overall ecological sustainability 

goals are operationalized as multiple conservation objectives (e.g. see Aichi targets in Appendix 

3.1,147) and various indicators of biodiversity conservation value and ecosystem service provision 

are used. Examples include the restoration of degraded ecosystems148, the enhancement of multiple 

ecosystem services provision – including climate mitigation – 149 and the conservation of particular 

habitat types, taxonomic, functional and phylogenetic diversity150. Multiple conservation 

objectives are needed both because of the difficulty of managing complex ecological systems and 

because the anthropogenic factors that drive biodiversity loss are many. In these cases, mixes of 

policy instruments that deal with the various factors of biodiversity loss are needed151. In this 

context, it is important that the aims of the particular economic instrument – and how accurately 

they are defined – are seen as a backdrop for the analysis of unintended effects. 

Thirdly, ecological systems are dynamic and processes manifest at different temporal scales. 

There is much uncertainty about how long-term dynamics responds to both natural and 

anthropogenic factors due to the lack of comprehensive ecological data spanning over long enough 

periods. Unintended effects of economic conservation instruments can occur due to the uncertainty 

around predicted or intended outcomes of the conservation actions. In this context, instruments 

that enable tracking of impacts, learning and adaptation at the various levels of decision-making 

are likely to be more robust and resilient than instruments than do not facilitate these processes.  

In the following, we focus on the context conditions that can determine unintended impacts 

in terms of biodiversity conservation outcomes. Data are drawn from a number of meta-analyses 

(Appendix 3.2) with examples from Norway, California, Nicaragua, Costa Rica and Brazil. 
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5.3.2  Bio-physical conditions that can result in unintended effects on biodiversity and 

ecosystem service outcomes 

Overall conservation goals are operationalized as various, often independently established, conser-

vation objectives accompanied by a series of indicators (e.g. occurrence of populations, species, 

habitat types and ecosystem/land-cover properties linked to the provision of ecosystem services). 

Consequently, the degree to which conservation features and the provision of ecosystem services 

overlap in space will critically determine the level of co-benefits and trade-offs that will take place 

when economic instruments are implemented in a particular landscape, the ‘policyscape’152 

Studies that have assessed the degree of co-occurrence of conservation features and 

ecosystem services indicate moderate overlap and demonstrate the existence of trade-offs when 

implementing policy instruments. This situation can potentially lead to unintended negative effects 

on certain conservation features when single or a sub-set of objectives are targeted. For instance, 

Chan and colleagues explored the trade-offs and opportunities for aligning conservation goals for 

biodiversity with six ecosystem services (carbon storage, flood control, forage production, outdoor 

recreation, crop pollination, and water provision) in the Central Coast ecoregion of California, 

United States153. They found that targeting ecosystem services directly could meet several 

ecosystem services and biodiversity goals, but that targeted biodiversity protection was necessary 

in addition since biodiversity losses of 44% were expected relative to targeting biodiversity alone. 

Schröter and colleagues and Locatelli and colleagues arrive at similar conclusions regarding the 

partial spatial overlap among different ecosystem services and biodiversity conservation priority 

areas in Norway and Costa Rica, respectively154.  

Which ecosystem services are considered seems to be important in determining the degree 

of spatial congruence. Locatelli and colleagues found little correspondence between areas of high 

carbon sequestration capacity and priority areas for conservation. Also, the studies by Chan and 

colleagues155 and Schröter and colleagues156 show that while priority areas for biodiversity 

conservation had high capacity to mitigate carbon emissions, areas with high carbon sequestration 

and storage capacity had low overlap with conservation priority areas. At the global scale, Venter 

and colleagues157 also conclude that there is a trade-off between cost-effective climate mitigation 

measures that aim at preventing deforestation (carbon storage, not CO2 sequestration) and 

biodiversity conservation: “if REDD focuses solely on cost-effectively reducing carbon emissions, 

its benefits for biodiversity are low, protecting only slightly more vertebrate species than if funds 

were allocated at random among forest-losing countries” and that “if the same REDD funds were 

targeted to protect biodiversity, almost four times the number of species would be protected”. 

Some of these trade-offs may be attributed to the criteria used to identify biodiversity conservation 

priorities158. Taxonomic diversity (number of species, diversity of species) has most commonly 

been used to represent conservation objectives, but other facets of biodiversity such as functional 

diversity correspond more closely with levels of ecosystem service provision159 (Table A4.3.2 – 

Appendix 3.2). 

Trade-offs are also likely to occur among different features of biodiversity that need to be 

protected. For instance, the spatial distribution of taxonomic diversity corresponds poorly with 

phylogenetic diversity, an aspect of biodiversity that reflects the evolutionary history of species 

and bio-geographical distribution patterns160. The spatial incongruence leads to taxonomic 

diversity and the evolutionary history of terrestrial vertebrates being unequally protected, even in 

Europe with the world’s most extensive protected areas network. In the tropics, plant and animal 

taxa generally respond differently to environmental parameters161. 
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5.3.3 Context conditions that may affect the occurrence of unintended effects on biodiversity 

and ecosystem service outcomes.  

The degree of overlap and of potential spatial trade-offs between conservation objectives of biodiv-

ersity and ecosystem service is context-dependent. Some broad dimensions of such context are: 

Forest transition stage: What to protect and where may depend on the forest transition stage. In an early 

stage with high levels of forest cover and low rates of forest conversion, the spatial correspondence is 

defined by naturally occurring patterns of biodiversity features (taxonomic, phylogentic, functional 

diversity162). In later stages with a stable landuse mosaic, the resulting correlations between 

biodiversity and ecosystem services has been created by repeated landuse changes. Decisions about 

whether to direct instruments to non-use areas (protected areas) or economic instruments to partial use 

areas (multi-functional landscapes) involves trade-offs about ecosystem services and biodiversity 

conservation priorities163. Fine-grain, multi-functional agro-pastoral landscapes have the potential to 

integrate elements of biodiversity conservation with regulating services such as sediment retention164, 

maintenance of soil fertility165, pest control166 and provisioning services (food and fiber production). 

Although these landscapes do not maintain all biodiversity167, they are important to conserve certain 

biodiversity features168 and complement the role of the protected area system, which is often 

insufficient to protect biodiversity and which has little impact on habitat destruction and degradation 

in unprotected territory169. 

Landuse change (LUC) context: Two broad LUC contexts – ‘avoided deforestation’ and ‘restoration’ 

– are relevant for priority setting of forest conservation instruments and for the potential occurrence of 

trade-offs between conservation and ecosystem service provision. In contrast to the small scale, fine 

grain agricultural mosaics described above, landscapes under intensive agricultural production harbor 

low biodiversity, and the ecosystem service provided is almost exclusively food production. 

Restoration to recover other ecosystem services such as erosion control, sediment and eutrophication 

control of water courses, soil formation, habitat and food resources for fauna, is largely impaired by 

the high levels of forest fragmentation170. This can reach thresholds beyond which biodiversity 

structures (e.g. forest tree species) and functions (e.g. climate amelioration for seedling establishment, 

seed dispersal171 are lost, or where recovery is extremely costly172. In these cases, economic 

instruments may only be effective in protecting biodiversity in remaining forest patches with low 

opportunity costs, but would not cover other conservation needs, including the restoration of important 

ecosystem services173. 

Public/private benefit types: Several examples presented in the previous sections are indicative that 

part of the spatial correspondence between biodiversity conservation and ecosystem services depends 

on whether ecosystem services provided result in private or public benefits. For the purposes of a 

simplified conceptual model, private forest benefits flow to the on-site landuser and are typically 

provisioning and cultural ecosystem services. Public benefits flow to all other off-site actors, and are 

typically cultural, regulating and supporting ecosystem services, including biodiversity. In the example 

of the Central Coast ecoregion of California, Chan and colleagues174 found that excluding the two 

agriculture-focused services - crop pollination and forage production – eliminated all negative 

correlations among ecosystem services and biodiversity in their analysis. Also the cases in São Paolo 

State175 and in Telemark County, Norway176 indicate strong trade-offs between provisioning services 

of private benefits versus public benefits.   

What lessons can be learned from this rapid review of biodiversity and ecosystem function 

linkages regarding conservation instrument design? First of all findings from biodiversity and 

ecosystem function research apply to spatial targeting of both coercive liability-based instruments 

as well as voluntary incentive based instruments. Decisions about whether to direct regulation 

instruments to non-use areas (protected areas) or economic instruments to partial use areas (multi-



31 

 

functional landscapes) involves trade-offs about ecosystem services and biodiversity conservation 

priorities. Multiple conservation objectives are needed both because of the difficulty of managing 

complex ecological systems and because the anthropogenic factors that drive biodiversity loss are 

many. Agricultural mosaic landscapes, although they cannot maintain all biodiversity, are 

important to conserve certain biodiversity features and complement the role of protected areas, 

which are often insufficient to protect biodiversity and which have little impact on habitat 

destruction and degradation in unprotected territory. In landscape mosaics, ‘policyscapes’ that deal 

with the various spatial factors of biodiversity loss will consist of mixes of instruments that are 

spatially targeted and complementary across landscapes. A potential weakness of voluntary 

conservation instruments (with or without monetary incentives) implemented as the only instru-

ment, and particularly when land-tenure is dominated by small-holdings, is the small scale and 

fragmented implementation. (Economic) instruments that enable tracking of impacts, learning and 

adaptation at the various levels of decision-making are likely to be more robust and resilient than 

instruments than do not facilitate these processes. Pilot testing of voluntary conservation instru-

ments and monitoring of effects needs to take place over more than a few properties, on partici-

pating and neighboring properties, and over longer time periods in order to understand landscape 

scale effects. Scale effects are also specific to landscape mosaics and bioregions, so predictions of 

(economic) instrument effectiveness based on experiences from other areas, even within the same 

country, are not necessarily transferable. 
  

5.4 Unintended landscape level effects of landusers’ adaptations to landuse and 

conservation incentives 

In this section we review ‘unintended’ impacts on biodiversity that occur through landusers’ 

rational economic adaptation to the introduction of economic incentives for conservation. We start 

with the unintended effect called ‘adverse self-selection’. We then discuss ‘slippage’, also known 

as ‘leakage’ or ‘negative spillovers’ in voluntary conservation programmes, focusing particularly 

on results from studies of PES177. A non-systematic literature search suggests that slippage in the 

context of voluntary forest conservation and PES has received attention in a number of papers 

during the last decade. While there has been some model simulation work, we were not able to 

find any empirical studies of slippage with regard to biodiversity offsetsxvii. Examples are drawn 

from Norway, Canada, USA, Costa Rica, Brazil and Mexico. 

 

5.4.1 ‘Adverse’ self- selection 

‘Adverse self-selection’ happens because participation as a ‘seller’ is voluntary and landowners 

can enroll the least profitable land for conservation in exchange for monetary compensation178. 

This is perhaps the least unexpected of impacts of voluntary conservation incentives because it 

recognizes the same behavior in landowners that economists have been encouraging authorities to 

adopt in conservation planning179. For example, early years of PES in Costa Rica attracted 

landholders with the lowest opportunity costs, with subsequent PES cohorts both in protection and 

regeneration increasingly found on agriculturally productive land180. Enrolling land facing higher 

threat could raise payments’ impact on deforestation181. In some landscapes it has been shown that 

effectiveness of targeting of biodiversity can be improved while lowering costs182. However, 

                                                 
xvii We used reference lists conducted a search on Science Direct and Google for the terms (Payment for ecosystem 

service OR biodiversity offsets) AND (slippage OR spill-over OR leakage OR  indirect effects).  
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increasing payments lowers the total area that can be enrolled on a fixed conservation budget 

typical of many developing countries183.  

Diminishing marginal conservation target achievement to increasing conservation 

expenditure is a general characteristic of a ‘conservation-production possibility frontier’ observed 

across boreal and tropical forest landscapes184. Self-selection to cheap land is ‘adverse’ in as much 

as authorities do not expect that biodiversity value and agricultural landuse capacity are often 

positively correlated, meaning there are few ‘win-win’ opportunities in the landscape mosaic that 

has experience a forest transition (see section 4.3 for further discussion). Outcomes may be 

unexpected because authorities fail to recognize that landusers will enroll land from the opposite 

end of the conservation-production possibility frontier to what planners would like. Conservation 

auctions recognise this asymmetry - it is neither adverse nor unexpected - and use the auction 

procedure to attract offers of high conservation value land at the lowest possible non-coerced cost 

to authorities185. 

 

5.4.2 Slippage, leakage, spatial spillovers 

‘Slippage’, ‘leakage’ and ‘spillover effects’ refer to impacts through market price effects on the 

landuse off-site from where conservation incentives are paid. Robalino and Pfaff186 discuss the 

concepts of ‘strategic substitutability in conservation / clearing’ and ‘strategic complementarity in 

conservation/ clearing’ (Table 3). Complementarity and substitutability may occur together in a 

given landscape reinforcing or cancelling one another out. Robalino and Pfaff find evidence in 

Costa Rica of lower strategic substitutability closer to the capital, towns and main roads - increased 

production of agricultural goods near large markets is not likely to lower prices enough to reduce 

deforestation rates. They find evidence of higher strategic complementarity close to national parks, 

suggesting the role that protected area tourism may play in reinforcing conservation in buffer areas 

(without additional need for PES).  

 

Alix-Garcia and colleagues187 evaluate two forms of ‘slippage’ in Mexico’s PSAH programme 

which are related to Robalino and Pfaff188 strategic substitutability’. ‘Substitution slippage’ occurs 

Table 3. Spillover effects – substitutability and complementarity in forest clearing and conser- 

vation 

Examples Substitution Complementarity 

Forest clearing Local prices may fall if others deforest 

for agricultural production, reducing 

the incentives for further clearing . 

 

(strategic substitutability in 

clearing). 

Local profitability of deforestation may rise 

if others who clear for production arrange 

transport to market that features economies 

of scale in transport for other producers 

 (strategic complementarity in clearing). 

 

Forest 

conservation 

If enough others landusers have 

conserved and have created a tourism 

destination, this may raise the returns 

to forest clearing to create a new hotel 

 (strategic substitutability in 

conservation). 

 

On the other hand, farmers have been 

observed to band together to maintain 

contiguous blocks of forest for tourism, 

where the commitment to forest by one 

raises the returns from maintaining forest 

for others (strategic complementarity in 

conservation). 

Source: Based on Robalino and Pfaff (2013:427-428) 
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where conservation payments to a specific plot increase deforestation on other property belonging 

to the same program recipient. When a farmer enrolls some productive land into conservation, the 

marginal profit of cropped land increases relative to non-cropped land, without price effects 

necessarily playing a role189. ‘Scarcity slippage’ occurs where conservation payments with high 

levels of program participation increase deforestation due to increased scarcity of land, of 

agricultural production resulting in higher crop prices in local markets. Increased agricultural rents 

can also have an indirect effect on the poor by decreasing real wages where agricultural markets 

are local190 (income effects of economic instruments are discussed in greater detail in Chapter 4). 

Alix-García and colleagues find evidence of substitution slippage in poor municipalities, 

suggesting a role for credit constraints (see Chapter 4).  

Alix-García and colleagues also find indications of scarcity slippage with more land enrolled 

in an area leading to higher deforestation in buffers zones, conditional on the density of the road 

network. However, the results are not conclusive as high enrolment in an area may be correlated 

with deforestation on unobserved spatially correlated variables. Slippage has also been observed 

in the US conservation reserve programme, although only ‘substitution slippage’ can be clearly 

identified191. Alix-Garrcia and colleagues conclude that ‘scarcity slippage’ is more likely to occur 

in countries where rigidities in credit, labour and land markets are more pronounced (see also 

Chapter 4 for a discussion of distributional impacts under such conditions). 

 
 

5.5  Unintended effects of economic instrument interactions in policy mixes 

5.5.1 Policy mix interactions as a cause of unexpected effects 

This section discusses how the effectiveness of economic instruments (for conservation and sus-

tainable use) may be co-determined by a mix of other sector policy instruments. It provides some 

tools for detailed assessment of ‘governance and capacity needs’192. We draw on empirical 

research mainly from the POLICYMIX projectxviii , based on case studies from Norway, Finland, 

Portugal, Germany, Costa Rica and São Paulo and Mato Grosso States, Brazil193. In Appendix 3.6 

we discuss a number of conceptual frameworks that could be used to identify unexpected policy 

mix effects. Indirect policy mix effects may compound the four types of unexpected effects 

discussed above. They occur both at property and landscape scale. An important notice at the outset 

is that policy instrument interactions are not unique to economic instruments.  

Ring and Schröter-Schlaack194 define a policy mix as “a combination of policy instruments 

which has evolved to influence the quantity and quality of biodiversity conservation and ecosystem 

service provision in public and private sectors.” The OECD195 mentions overlap of instruments in 

a policy mix as a potential source of policy inefficiency. Ring and Schröter-Schlaack196 argue that 

the coincidence of instruments for biodiversity conservation may have a number of different 

functional roles under different circumstances, including conflictting, redundant, sequencing 

dependency, but also complementary and synergistic effects. Andrés and colleagues197 identify a 

gap in research on unintended, unwanted and avoidable indirect effects of biodiversity policies, 

what they call five types of “rebound effects”. These effects include (i) spatial spillovers also 

referred to a displacement or leakage, (ii) incongruence between protection of different types of 

biodiversity, (iii) unintended ecosystem function responses, (iv) trade-offs between biodiversity 

and ecosystem services, and (v) shifting or cascading of negative impacts from biodiversity to 

other environmental impacts. It is notable that of all the examples Andrés and colleagues used to 

                                                 
xviii http://policymix.nina.no/ 

http://policymix.nina.no/
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illustrate the five rebound effects almost all are examples of coercive, non-voluntary, regulatory 

instruments such as public protected areas, marine reserves, biological corridor creation, forest 

concession allocation, harvest extraction limits, and red list species conservation schemes. The 

only exception cited is the US conservation reserve program, where farmers are compensated for 

retired land from agricultural production, but where 20% cropland area retired is replaced 

elsewhere known as ‘slippage’198. The authors identify a need for research on “rebound effects” 

of economic instruments in particular. But a question remains whether we should expect (based 

on theory) particular rebound effects for economic instruments. 

To answer this question a vocabulary for economic instruments’ interactions with the 

broader landuse policy mix is useful. Ring and Barton199 discuss a number of different ‘geometries 

of interaction’ between and functional roles of instruments (see Appendix 3.6.1 ). Instrument 

interactions of the kind discussed are not particular for economic instruments, but they are often 

‘unexpected’ because effects are indirect. For example, agricultural land scarcity can be increased 

by combinations of public protected areas and voluntary conservation payments in buffer zones 

acting together, reinforcing the ‘scarcity slippage’ effects discussed in section 5.4 (an example of 

‘interaction through socio-ecological systems’ discussed in Appendix 3.6.1).   

 

5.5.2 Instrument interactions at landscape scale  

The analysis of interactions between economic instruments and other landuse policies is multi-

dimensional. Several studies in the POLICYMIX project carried out qualitative two-way evaluati-

ons of single economic instruments (PES, tradable development rights, ecological fiscal transfers) 

with single conservation policy instruments200. A general limitation for quantitative studies of 

instrument interactions using before-after-control-impact evaluation methodologies is the need for 

large enough samples of participating properties that are exposed to the different two-way 

combinations of instruments201. To identify the incremental effect of PES, each participant must 

be matched with a group of non-participant farms with similar biophysical land use capacity, 

market access characteristics and proximities to other conservation instruments in force (Appendix 

3.6.2). The PES programs in questions also needs to have been in place for a sufficient number of 

years to have observable effects on land cover. Few economic instruments for voluntary conser-

vation in place today meet the requirements for conducting quantitative evaluation of instrument 

impact interactions.  

In their study of PES-National Park interactions in Costa Rica, Robalino and colleagues’202 

preliminary results show that parks and ‘protection PES’ are perfect policy substitutes in the period 

2000-2005 – properties receiving PES within national park boundaries have no incremental effect 

on avoided deforestation. The estimated effect of payments when those are implemented outside 

any protection is around 2.5% over the 5 year period (i.e. additional avoided deforestation of 0.5 

parcels per year for every 100 enrolled parcels compared to the baseline deforestation rate on 100 

matched non-participant parcels). However, the effect of implementing payments inside a buffer 

zone around national parks decreases to 1.4%. This implies that proximity to national parks 

reduces the effects of PES payments by 1.1%. Buffer areas without payments reduced deforesta-

tion by around 1.2%. When the sample of PES participants is too small or recent for quantitative 

impact evaluation, GIS modeling can be used to evaluate the extent to which voluntary conser-

vation and protected areas target the same landuse characteristics, providing indications of possible 

policy interactions or policy ‘gaps’ in the landscape. For example, Barton and colleagues203 found 

that voluntary forest conservation in Norway was poorly represented in high forestry value, high 

nature index forests204, whereas these areas were better represented by public protected areas.  
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5.5.3 Instrument interactions at property scale 

The framework for characterizing instrument interactions proposed by Ring and Barton205 is 

generic. While GIS based ‘policyscape analysis’ used by Barton and colleagues206 identifies the 

landuse characteristics where instruments overlap, it does not address the ‘mechanisms’ at property 

level which determine how PES effectiveness is strengthened or weakened by other instruments. 

Pagiola and colleagues207 review the literature on determinants of PES participation and propose 

a number of PES program and household characteristics that determine eligibility, desire and 

ability to participate. Their framework illustrates from a conceptual point of view the high context 

specificity of PES participation. Porras and colleagues208 review studies of PES in Costa Rica 

during the last 20 years and show the large diversity of landscape, farm and farmer characteristics 

that co-determine participation and effectiveness. Variable signs and significance vary within the 

same country, depending on the region. In Appendix 3.6.3 we broaden this analysis by providing 

examples of how the effectiveness of other policy instruments also co-determine PES 

effectiveness; such as PES eligibility being determined by cadastral mapping of tenure security; 

motivations to participate being determined by forest landuse regulations lowering opportunity 

costs of conservation; or the ability to participate being determined by access to credit.  

The framework in Appendix 3.6.3 suggests at what point in a sequence of steps other 

instruments may co-determine the decision to participate in PES by affecting household 

characteristics. Another possible explanation for interaction may be found in the particular rules 

that make up PES and the other instruments in question (Appendix 3.6.4). Barton and colleagues209 

conduct a comparative analysis of the rules that make up voluntary forest conservation instruments 

in Norway, Finland and Costa Rica. Inspired by Ostrom210 they argue that a source of interaction 

is the possible conflicting interpretations by the landowner, intermediaries and different 

institutions of specific PES rules. These may ‘interfere’ with similar rules of other instruments 

applied coincidentally to the same property. Examples include redundancy or conflict in forest 

management requirements between the PES contracts and broader forest regulations, property title 

requirements for PES eligibility which are not fulfilled by land titling institutions, credit 

requirements of PES which are not matched by rural credit institutions. 

 

5.5.4 Instrument interactions in the policy cycle – path dependency 

In this final section we briefly turn to unexpected instrument interactions over longer time scales 

of the policy cycle211. Appendix 3.6.4 suggests that there may be longer term conflicts between 

instruments at different time steps in the policy cycle. These conflicts may be unexpected at any 

particular point in time due to the uncertainty regarding external demand shocks and contractions 

on agricultural landuse that characterize forest transitions and long policy cycles. Experimental 

and adaptive policy design - for example using time limited voluntary conservation contracts212 – 

can be important in dealing with longer term uncertainty in the implementation of economic 

instruments for conservation and sustainable use. Barton and colleagues213 use an agent-based 

model to simulate how PES spatial targeting depends on previous targeting of public protected 

areas and PES contract lengths across multiple stages of a forest transition. 

In a policy cycle, there are trade-offs between budget decisions and conservation policy 

objectives, which may or may not be foreseen. For example, the future mix of policies must 

balance resource use and policy outputs across a multiple year policy cycle. Börner and 

colleagues214 evaluated the trade-offs across the Amazon between the cost-effectiveness 

command-and-control versus PES incentives using a GIS model of opportunity costs to forestry 

of REDD, cost of inspection, enforcement likelihood and expected fines. Command-and-control 
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was the most cost-effective approach from the regulators point of view, but with high social 

opportunity cost. Future PES schemes are expected to reduce social costs by compensating for 

conservation, but are expected to increase budgetary outlays and possibly decrease REDD 

effectiveness.  
 

 

5.6 Conclusions on unintended effects 

What lessons can be learned regarding design of economic instruments from our review of 

unexpected impacts of economic instruments? In this chapter we have discussed the possibility 

that ecosystem function and biodiversity inter-linkages, motivational crowding, social networks 

and copying behavior, slippage or leakage, and policy interaction effects may be the source of 

unintended positive and negative effects of economic instruments for conservation and sustainable 

landuse. As such we have provided a checklist of issues that may affect policy assessment215 

regarding e.g. least-cost policy, safeguards and governance and capacity needs. 

Unintended effects at property and landscape level mean that there are fewer ‘win-win’ 

conservation opportunities than some market-based instrument literature would suggest. 

Diminishing marginal conservation target achievement with increasing conservation expenditure 

is a general characteristic of a ‘conservation-production possibility frontier’ observed across both 

boreal and tropical forest landscapes. This is particularly the case when high biodiversity 

conservation value is accompanied with high opportunity costs to agriculture. Furthermore, self-

selection by landowners of conservation ‘efforts’ on cheap land is adverse for conservation when 

forest biodiversity value and agricultural landuse capacity are positively correlated. ‘Scarcity 

slippage’ – increased local agricultural prices and incentives for forest conversion due to scarcity 

of agricultural land - is more likely to occur in countries where rigidities in credit, labour and land 

markets are more pronounced. However, slippage is not unique to economic instruments, but is 

relevant wherever conservation takes land out of agricultural production for a local market. 

Motivational crowding effects apply both to coercive regulation-based instruments as well as 

economic incentives. Motivational crowding-out effects seem to be more diverse than crowding-

in effects. However, the empirical evidence for crowding-out is still scant. Technical extension, 

adaptation and learning opportunities are motivations for voluntary participation by themselves, 

but are also likely to increase the effectiveness of PES. In contexts with strong community 

organization, social network effects are likely. In addition, if landuse management decisions 

involve complex trade-offs between different interests, and the outcomes or landuse change are 

uncertain, copying behavior may be more likely than private net benefit calculation suggests. In 

such situations economic incentives are less likely to have their intended effect. 

Findings from biodiversity and ecosystem function research apply to spatial targeting of both 

coercive liability-based instruments, as well as voluntary incentive based instruments. Decisions 

about whether to direct regulation instruments to non-use areas (protected areas) or economic 

instruments to partial use areas (multi-functional landscapes) involves trade-offs about ecosystem 

services and biodiversity conservation priorities. Multiple conservation objectives are needed both 

because of the difficulty of managing complex ecological systems and because the anthropogenic 

factors that drive biodiversity loss are many. Economic – and other - instruments that enable 

tracking of impacts, learning and adaptation at the various levels of decision-making are likely to 

be more robust and resilient than instruments than do not facilitate these processes. Pilot testing of 

voluntary conservation instruments and monitoring of effects needs to take place over more than 

a few properties, on participating and neighboring properties, and over longer time periods in order 
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to understand landscape scale effects. Scale effects are also specific to landscape mosaics and 

bioregions, so predictions of (economic) instrument effectiveness based on experiences from other 

areas, even within the same country, are not necessarily transferable. 

Although agricultural mosaic landscapes do not maintain all biodiversity, they are important 

to conserve certain biodiversity features and complement the role of the protected area system, 

which are often insufficient to protect biodiversity and which have little impact on habitat 

destruction and degradation in unprotected territory. A potential weakness of voluntary 

conservation instruments as the only instrument in a landscape mosaic is small scale and 

fragmented implementation. ‘Policyscapes’ consisting of mixes of instruments that are spatially 

targeted and complementary across fragmented landscapes mosaics are designed to deal with the 

various spatial factors of biodiversity loss. In principle216 there is a complementary role for 

payment for ecosystem services in a landscape mosaic when net private benefits of habitat 

restoration or conservation are negative, but exceeded by public net benefits. However, unintended 

indirect effects make such calculations of public net benefits difficult to carry out. Unexpected 

effects at property level also suggests that calculation of private net benefits – even by the landuser 

themselves – is a complex task. Unintended effects of PES highlight the need for some redundancy 

in the policy mix, as well as information instruments, and adaptive flexibility that allow learning 

and make landuse prospects clearer.  

Finally, policy instrument interactions are not unique to economic instruments. A better 

understanding of policy mix interactions should not only be useful in eliminating conflicting or 

unnecessarily redundant instruments, but also in identifying instrument synergies or situations 

where policy instrument redundancy is important for conservation risk management. 
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6. Conclusion 

Payments for nature values are obser-

ved to take a variety of forms. The 

largest volumes are found in what we 

have termed liability based systems – 

e.g., cap-and-trade systems – especi-

ally those for carbon. It, is, however 

notable, that in these cases, the protec-

tion of nature lies in the cap. The 

market operates to reduce costs for 

abiding by the cap.xix In the case of 

non-liability based systems – i.e., 

systems where ‘buyers’ or ‘users’ take 

on the responsibility for environ-men-

tal protection – public agents are 

strongly dominating as ‘buyers’ and 

only a very minor part takes the form 

of (complete) market trades. 

There is an increased interest in 

expanding the role of private actors and markets in conservation and sustainable use of ES. In 

relation to that, the issue of financialization has been emphasized, referring to the danger that 

‘financial logics’ may become dominating and be harmful for the aims set for ES delivery. Typical 

forms of financialization are derivatives and securitization. Regarding the former we conclude that 

they will not bring any new resources to ES delivery. They are instruments developed to hedge 

against risks in financial transactions. They can also hedge against natural risks – e.g., effects of 

climate change and biodiversity loss. They may handle variations in e.g., weather patterns, but 

their capacity as a measure against negative trends is weak. It is notable that financial instruments 

like derivatives lend themselves to speculation and that they may cause risk as much as they may 

hedge against it.  

Forest bonds are an example of financial products where new resources may be made 

available from the private sector – e.g., reforestation or afforestation projects. They demand returns 

on the investments, and that can only be ensured through emphasizing private goods components 

– e.g., timber – or making states responsible for paying for the public goods components. We 

generally conclude that with the motivations presently characterizing the private sector, the 

prospects for raising large amounts of private resources for public goods components of ES trough 

new financial instruments is very weak. Rather there is a danger for ‘state capture’ – i.e., turning 

the role of states/public agents into that of securing private profits from ES protection. We note 

that the main interest in ‘nature derivatives’ and ‘green bonds’ come from a financial sector that 

are looking from new income opportunities and to earn income form the trading itself (TCs). We 

also note that while hedging may be important, this need is an effect of using the market. To the 

                                                 
xix While not discussed in this report, we note that to the extent trading in a cap-and-trade system reduces overall costs, 

resources are freed up that could be directed towards further protection. Ensuring that to happen would imply public 

action to direct the gains towards such an aim, though. We also note that cap-and-trade systems for carbon and systems 

linked to these like the CDM could be used to ensure biodiversity protection through defining cross-compliance 

responsibilities. 
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extent that resources in the end have anyway to come from the public purse, one can avoid costly 

hedging and speculation through using fund-based approaches.  

One objective of this report was to document socio-economic impacts of different economic 

instruments. The analyses were limited to PES and CDMAR. Regarding distributional effects, we 

note that payments mainly go to larger land-owners. This is explained mainly through high 

transaction costs for low volume trades and the fact that small-holders often need all the land for 

sustaining themselves. Payments are repeatedly observed to be lower than opportunity costs. 

Hence, PES and CDMAR has to a minor extent been able to ensure a win-win situation – both 

reducing deforestation and poverty. Focusing more at the community level as opposed to 

individual land-owners and including intermediaries that are motivated towards supporting 

community development, seems to be effective means to include the poor, while safeguards are 

important to avoid elite capture. It will also help to reduce per unit TCs that are observed to be 

very dependent on the volume of delivered ES. Regarding non-liability systems, it is observed that 

public bodies have the capacity to reduce TCs substantially as compared to private actors. In the 

case of liability based systems, the situation is different. These are dominated by private actors. It 

is unclear, though, to what extent transaction costs play a decisive role in that respect. 

In the last part of the report, we discuss potential sources of unintended effects on 

biodiversity conservation of economic instruments through ecosystem function and biodiversity 

inter-linkages, motivational crowding, social networks, slippage, and policy interactions. 

Unintended effects at property and landscape level mean that there may be fewer ‘win-win’ 

conservation opportunities than some market-based instrument literature would suggest. Land-

owners self-select conservation ‘efforts’ on cheap land – this is adverse for conservation where 

natural habitat biodiversity and agricultural land use capacity are positively correlated. ‘Scarcity 

slippage’ in the form of increased local agricultural prices and incentives for forest conversion due 

to scarcity of agricultural land is more likely to occur in countries where rigidities in credit, labor 

and land markets are more pronounced. Voluntary conservation motivations may be crowded out 

by economic incentives for conservation, but may not be recovered once incentives stop. In 

contexts with strong community organization, social network effects are likely, with copying 

behavior substituting net benefit rationales where land use decisions are complex and uncertain. 

Other instruments in a policy mix may interact unexpectedly with economic instruments. Almost 

by definition, empirical evidence for these unintended effects is scant - effects foreseen are more 

likely to be monitored. We present a number of cases where unintended effects have been 

observed, but they are often local and context specific. 

This report emphasizes the role of actor’s motivations and forms of interaction for the effect 

of policy instruments on ES delivery, costs and distribution. While we note that many important 

mechanisms are context dependent, a quite consistent overall picture has materialized. Markets 

may be helpful to reduce costs of publicly established caps, but they are less helpful the more 

complex the ES is and the more demanding it is to ensure additionality. Moreover, it is difficult to 

raise funding from private actors for biodiversity/ES without using the public power to command 

– using e.g., taxes. Hence, in cases where it is difficult to ‘rule via caps’, there is much less to gain 

from markets. Overall, the importance of public engagement stands out as crucial. One should not 

be surprised as we talk largely about public goods.  
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APPENDICES 
 

Appendix 1: Core concepts 
  

Arbitrage 

Arbitrage implies utilizing or taking advantage of a price difference between two or more markets. 

It can take different forms, but implies basically the purchase of securities – a debt, an equity or a 

derivative - in one market for resale in another market in order to profit from a discrepancy in 

prices. There is typically a distinction made between risk and risk-free profits from arbitrage. 
 

 

Biodiversity offsets 

Biodiversity offsets are “designed to compensate for significant residual adverse biodiversity 

impacts arising from project development and persisting after appropriate prevention and mitiga-

tion measures have been implemented. The goal of biodiversity offsets is to achieve no net loss 

“(BBOP, 2009:6).      

Biodiversity offsets are environmental liabilities of development. A developer’s initial 

project plans may entail environmental liability being subject to a mitigation plan following an 

Environmental Impact Assessment. The mitigation hierarchy regards biodiversity offsets as a 

measure ‘of last resort’ after having taken prior mitigation steps to 1. avoid; 2. minimize; and 3. 

mitigate impacts on-site. Offsets are meant to compensate for the residual on-site impact after these 

measures have been implemented.  

Biodiversity offsets can be formulated as a liability to compensate without the option to trade 

it – i.e., a publicly administered system. Biodiversity offsets with habitat banking involved trade. 

There is substantial debate about the effect of biodiversity offsets – especially if no net loss is or 

even can be obtained and how to ensure that steps 1 and 2 above are taken seriously.  
 

 

Brokers 

A broker is a person or firm, which primarily assists clients or investors in buying and selling, for 

example by facilitating the trade, acting as an agent and a commission. They also represent sellers 

in the market, helping determine market value, the best options, finding buyers etc. Brokers can 

trade on their own or for a securities or brokerage firm, but tend to be in direct contact with clients 

and trading based on their wishes and needs. Brokers are not only found in the private sector; also 

NGOs facilitate trades and assist project developers in markets for ecosystem services.  

 
 

Bonds 

A bond is a debt security between an issuer and a holder. It is used to raise capital by borrowing. 

Bonds can be issued by agents like governments, municipalities and corporations. The issuer is 

obliged to pay the holders a (pre-defined) interest and to repay the debt at a predefined date – the 

date of maturity. A bond is typically negotiable, which means that the ownership of the instrument 

can be transferred in the secondary market. Bonds and stocks are both securities – see below. The 

main difference is that while stockholders are investors – they have an equity stake in the company 

–bondholders are lenders – i.e., they have a creditor stake. This means that bondholders have 

http://en.wikipedia.org/wiki/Market_(economics)
http://en.wikipedia.org/wiki/Equity_(finance)
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priority and will be repaid before stockholders if the issuer goes bankrupt. Special types of bonds 

of interest for this report are ‘green’ bonds and ‘forest’ bonds. These are oriented towards raising 

capital for environmentally oriented projects, the former typically oriented towards climate 

projects and the latter towards reforestation etc. 
 

 

Cap-and-trade 

Cap-and-trade is a policy tool/regulatory system where a mandatory cap is put on e.g. emissions 

and there is some flexibility in how involved actors can comply towards this cap. The purpose is 

to reduce emissions, pollution or other unwanted actions. Companies or other entities can then 

choose to sell (or trade) unused allowances, or innovate or invest in equipment to meet their 

allocated limit. The cap ensures an economic incentive to pollute less.  
 

 

Certified Emission Reductions (CERs)  

The CDM (see below) allows emission-reduction projects in developing countries to earn certified 

emission reduction (CER) credits, each equivalent to one ton of CO2. These CERs can be traded 

and sold, and used by industrialized countries to a meet a part of their emission reduction targets 

under the Kyoto Protocol (UNFCCC). 
 

 

The Clean Development Mechanism (CDM) 

The CDM is one of three flexibility mechanism under the Kyoto protocol, defined in Article 12 of 

the Protocol. It allows a country with an emission-reduction or emission-limitation commitment 

under the Kyoto Protocol (Annex B Party) to implement an emission-reduction project in 

developing countries. The CDM has enabled an estimated USD 315 billion in capital investment 

into more than 7500 projects, and resulted in 1,4 billion issued carbon credits from developing 

countries. A CDM project must provide emission reductions that are additional to what would 

otherwise have occurred, i.e. the criteria of additionality.  
 

 

Derivatives 

A derivative is a financial contract, a security, which derives its value from one or more underlying. 

The latter could be an asset like grain, timber etc., but also an interest rate or an index. The value 

of the derivative is determined by fluctuations in the underlying asset, for example stocks or bonds. 

Derivatives are used to hedge risk, but can also be used for speculation. common derivatives 

include forwards, futures, swaps and options. 

- Forwards are customized contracts (usually between two parties) to buy or sell an asset at 

a fixed price in the future. It is usually highly customized and traded over-the-counter. 

- Futures are second level securities, derived from e.g. stocks or commodities. A futures 

contract set out the terms for buying something not yet produced at a defined price, 

primarily to hedge or speculate rather than exchange goods. The futures market is charac-

terized by high liquidity, risk and complexity. The futures market helps determine prices, 

risk reduction due to pre-set prices. 

http://en.wikipedia.org/wiki/Forward_contract
http://en.wikipedia.org/wiki/Swap_(finance)
http://en.wikipedia.org/wiki/Option_(finance)
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- In the case of a swap two counterparties exchange cash flows of a financial instrument of 

one party for that of the another – i.e. the two parties agree to exchange one flow of cash 

against another.  

- An option is a contract offering a buyer the right, but not the obligation to buy or sell an 

asset at a set price, at a fixed point of time. Such securities are attractive for those who 

believes the price of the underlying asset will increase or drop.  
 

 

Ecosystem services and nature values  

The concept ‘nature values’ is used to describe both anthropocentric and non-anthropocentric/ 

’intrinsic’ values related to nature. The anthropocentric values regard values that support human 

well-being. Non-anthropocentric or ’intrinsic’ values refer to nature’s ‘own worth’. Such values 

seem not to exist independent of human observation, though. It is humans that assign such value 

to things, species and processes. The point is nevertheless that it is not their ‘usefulness’ to humans 

– their basis as constituents of human well-being – that is the source of the value we assign. It is 

rather that we observe and accept that other parts of nature – especially other species – have a right 

to exist. We appreciate their integrity. What this demands of us is a contested topic – see e.g., 

O’Neill et al. (2008) 

 

 
 

Figure A1.1. The Links between Ecosystem Services and Human Well-being.  

Source: MEA (2005) 

 

http://en.wikipedia.org/wiki/Counterparty
http://en.wikipedia.org/wiki/Trade
http://en.wikipedia.org/wiki/Financial_instrument
http://en.wikipedia.org/wiki/Cash_flows
http://en.wikipedia.org/wiki/Cash_flows
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The concept of ecosystem services (ES) is a sub-category of the nature values concept emphasizing 

the anthropocentric aspects only. According the Mooney and Ehrlich (1997) the concept was first 

used in writing in 1970. Its spread and extended use seema vastly enhanced through Daily (1997) 

and MEA (2005). The latter publication produced a conceptualization of ES and its link to human 

well-being. Figure A5.1 gives an overview of the MEA synthesis. 

There has been a substantial debate about the ‘value’ of thinking of nature in ES terms – see 

e.g., Gómez-Baggethun (2010a). This refelects partly the above distinction between ‘nature 

values’ and ES and the worry that the ES focus will narrow down our understanding of nature. It 

reflects also the view that the focus on services will result in a thinking of nature as ‘commodities’ 

– as goods and services to be traded and should have a price. While I find this to be an important 

debate, I think the ES concept is still a valuable term. Care regarding its use, is however warranted. 
 

 

Equity  

Equity commonly refers to ownership in an asset after its debts are paid off. Examples includes 

stocks or a security representing an ownership interest.  
 

 

European Union Allowance (EUA) 

The tradable unit under the EU ETS. One EUA represents the right to emit 1 ton of CO2. 
 

 

European Union Emission Trading System (EU ETS)  

The ETS is the largest multi-national, greenhouse gas emissions trading scheme in the world and 

a key climate change policy tool to reduce greenhouse gas emissions. It covers more than 11,000 

power stations and industrial plants in 31 countries. The first compliance phase was from 2005 to 

2007, the second from 2008 to 2012 and the third phase runs from 2013 to 2020.  

 

 

Exchanges 

Exchanges are highly organized markets for trade in standardized financial products/securities. 

Prices and quantities are regularly displayed (see also Over the Counter)  

 

Financialization  

Financialization is the turning of tradable commodities’ values into financial objects that can 

themselves be traded. Examples of financialization are creation of derivatives and securitization 

(see these concepts) 
 

 

Hedging 

To hedge implies an investment to reduce the risk of adverse price movements. A hedger is then 

someone that sells or buys in the futures market in order to secure the future price of the commodity 

traded, usually to protect against price risks and volatility. As opposed to hedgers, speculators aim 

to profit from such price changes that hedgers aim to protect themselves from. 
  

http://en.wikipedia.org/wiki/Stock
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Issued vs. non-issued CERs 

All CDM project go through a long and costly registration process, facing multiple risks at the 

various stages of project development. Once a project is registered, CERs generated from the 

project may be verified and issued, i.e. confirmed as actual emissions reductions and risk free units 

in terms of compliance. We observe here a distinction between pCERs and sCERs. While this may 

not always be the case, pCERs are usually purchased directly from projects at an early phase when 

it may not have been registered or implemented. What the literature commonly refers to as 

secondary CERs (sCERs) is therefore assumed to be already issued or contracted and guaranteed 

credits that carry much lower delivery risks.  
 

 

Leverage 

Leverage – as the concept is used in this report – regards ways to increase gains from investments 

– typically through using borrowed funds to invest in an asset. If the returns from the asset is above 

the interests paid on borrowed funds, the return on equity can increase substantially. If this is not 

the case, the investor may face bankruptcy. Hence, leveraging increases risk and was an important 

element in the recent financial crisis.  
 

 

Motivational crowding  

‘Crowding-in’ effects mean that the monetary transfer strengthens the biodiversity conservation 

incentives provided by intrinsic motivations, while ‘crowding-out’ effects mean that the 

monetary transfer reduces those intrinsic motivations. 
 

 

Over the Counter (OTC) 

Over the counter (OTC) is also called off-exchange trading (see Exchanges above). It is done 

directly between two parties and typically in non-standardized products. Prices are often not 

published for the public. 
 

  

Payments for ecosystem services (PES)  

Wunder (2005:3) offers the most referred definition of PES. He states that PES is: 

“1. voluntary transaction where 

2. well-defined ES (environmental service) (or land use likely to secure 

that service) 

3. is being ‘bought’ by a (minimum one) ES buyer 

4. from a (minimum one) ES provider 

5. if and only if the ES provider secures ES provision (conditionality)” 

In practice, however, the money used for payments are often gathered through non-voluntary 

means – e.g., taxes or user fees. As a consequence, Muradian et al. (2010:1205) see “PES as a 

transfer of resources between social actors, which aims to create incentives to align individual 

and/or collective land use decisions with the social interest in the management of natural 

resources.”  
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We note that what distinguishes PES from e.g., payments in a carbon market is the fact that 

those paying in the case of PES are not forced by a cap. Reducing environmental values through 

cutting forests or pollution – i.e., cost shifting – is allowed. Hence, those paying do voluntarily 

take on a responsibility for reducing environmental damages. Note that in the special case of the 

state, tax payers are really the buyers. They are, however, forced through paying taxes etc. So, the 

voluntary aspect here is with the political actor – who acts on behalf of its citizens.       
 

 

Policy mix 

A combination of policy instruments which has evolved to influence the quantity and quality of 

biodiversity conservation and ecosystem service provision in public and private sectors.  

 

 

Policyscape 

A spatially explicit policy mix for biodiversity conservation and sustainable land use. 
 

 

Primary market 

This is where the primary transaction occurs, mainly between project developer and an inter-

mediary or final buyer. The trade is often structured using a contract format called ‘Emission 

Reduction Purchase Agreement’ (ERPA), and may be forward, spot or option contracts, or 

combinations. The contract has important provisions like purchase price, volume and shortfall, 

legal title to CERs, liabilities etc. CERs generated in the primary market are commonly referred to 

as pCERs.  

 

 

Public goods and services  

Public goods/services (square IV in Figure A1.2) are characterized by being non-rival in use or 

consumption – i.e., the use/consumption of one actor does not influence the use/consumption of 

another – and having high exclusion costs – i.e., it is very costly if not impossible to turn the 

good/service into a commodity. Private goods (I) have the opposite characteristics.  

 

                Costs of exclusion (TC)  

          Low          High 

 

 

               Yes   

  

            Rivalry in use or in consumption 

 

              No   

 

 

Figure A1.2 Characterisation of goods and services according to costs of exclusion and rivalry in 

use or in consumption.  

 

       I     III 

 

 

 

      II    IV 
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The figure also includes two more categories – club goods (II) and common-pool resources (III). 

Nature values/ES are dominantly difficult to commoditize as exclusion costs are high. In the main 

text, we say that they are public goods. That is actually a simplification as there is often rivalry in 

use/consumption. Hence, many are common-pool. That is why use creates problems for their 

maintenance. In the present report the focus is on involving nature values/ES in trade. In that 

regard, it is the issue of exclusion that is the most important, and we have simplified by referring 

systematically to public goods and services only. 
 

 

Secondary market 

All subsequent transactions following the primary sale, i.e. when the credit is resold in the market 

place, is encompassed by the secondary market. CERs from the secondary market are commonly 

referred to as sCERs. In the early phases of the market, the primary market was the main market; 

however, from approximately 2008 onwards the amount of secondary CERs grew quickly. In 

2010, it amounted to 13 % of traded credits in the global carbon market as opposed to only 1 % of 

primary.  
 

 

Securities 

A security can be defined as an instrument that represents financial value, and is fungible and 

negotiable, i.e., tradable. Securities are broadly categorized as 

- Debt securities (such as bonds, loans and debentures) 

- Equity securities (such as stocks) 

- Derivatives (such as forwards, futures, options and swaps)  
 

 

Social network 

Random networks have no predetermined structure and are familiar in epidemicology. Small-

world networks have structure, which corresponds to the social situation of ‘overlapping friends 

of friends’ structures. Scale-free networks have many forms, but are generally recognizable by a 

few agents acting as ‘hubs’ with many connections, in contrast to most other agents in the network 

who are linked to a small number of others. 

 

Securitization 

Securitization implies the creation of a financial instrument through combining different 

(financial) assets and subsequently offering repackaged instruments to investors. These repack-

aged instruments can be bonds. This process creates liquidity and allows small investors to buy 

shares into a larger pool of assets. Securitization typically involves tranching (see below). 
 

 

Traders 

While there are many similarities between brokers and traders, there are some important 

differences. First of all, traders usually work for large investment management firms, buying and 

selling based on the strategies for asset management in that firm. Brokers, as mentioned above, 
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usually trade for clients, based on their needs and wishes. Traders can trade for themselves or 

someone else, but unlike e.g. investors who take a long-term perspective on their investments, 

traders tend to hold assets for a short time and aim to capitalize on short-term trends. Thus, they 

focus on the market itself rather than commodity fundamentals, in order to take advantage of small 

price movements.  
 

 

Tranching 

Tranche, French for “slice”, implies a slice of pooled securities with different risks, rewards and/or 

delivery into the same transaction. Each trance has a different degree of risk, so tranches have 

different capital or liability structures. The tranches are offered to investors, who will be interested 

in different risk profiles. E.g., pension funds will prefer senior tranches that carry less risk. The 

process takes advantage of e.g., different interest rates at different points of time, and the securities 

are sold as bundled products. However, the structure may be complex to the point where the 

underlying value of the mortgage or asset can no longer be properly estimated. A tranche may be 

based on certain assumptions about the development in the markets and as such,   
 

 

Volatility 

Volatility is related to risk and uncertainty about potential changes in the value of an asset 

(security). If volatility is high, there is a risk that prices can change quickly, and dramatically. It 

can be a statistical measure of the spread of returns for a security or market, or a variable:  
 

1. A statistical measure of the dispersion of returns for a given security or market index. Volatility 

can either be measured by using the standard deviation or variance between returns from that 

same security or market index. Commonly, the higher the volatility, the riskier the security. 
 

2. A variable in option pricing formulas showing the extent to which the return of the underlying 

asset will fluctuate between now and the option's expiration. Volatility, as expressed as a 

percentage coefficient within option-pricing formulas, arises from daily trading activities. 

How volatility is measured will affect the value of the coefficient used. 

 

 

Willingness to pay (WTP) 

Willingness to pay is the basic concept in the economic theory of value, which is based on 

individual preferences for goods and services. It reveals the (relative) importance of one good (or 

service) against another measured in monetary terms. WTP by all consumers in a market forms 

the basis for the demand of the good involved. It is notable that since payments also are influenced 

by income, WTP is influenced by both preferences and ability to pay – see also Appendix 2. 
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Appendix 2: Monetary valuation and its critique1 
(by Arild Vatn) 

 

Monetary valuation of nature values has become a highly emphasized and debated topic. While 

nature delivers a series of services to humanity –that are moreover of tremendous value and 

importance – it is argued that these values are not taken sufficiently into account because they are 

not economically valued. Many ecosystem services (ES) are not demonstrated, respectively 

captured in monetary terms – e.g., TEEB (2010). 

There are at least three – partly interlinked – arguments supporting monetary valuation that 

are of great importance. First, rational allocation in a society demands that costs and benefits are 

compared – i.e., that decisions are made on the basis of cost-benefit analyses (CBA). We should 

not do anything where costs exceed benefits; that is to waste resources. To make such a comparison 

possible, monetization is necessary – bringing all values into a comparable form. Second, pricing 

makes the values involved visible in a form that makes them countable in present market oriented 

societies. Monetizing implies to speak the strongest and most common language of such societies 

and is necessary to ensure backing by policy makers. Finally, monetary assessments communicates 

well to business and finance. They enable these actors to understand what is at stake and may even 

make them interested in ES investments. Biodiversity and ES deliveries are under tremendous 

pressure and we need to expand the financial basis to succeed in protecting them. 

Several methods have been developed to assess monetary values – willingness to pay – of 

ES. It is common to divide between revealed and stated preferences. The former relates to prices 

as observed in markets – either directly or indirectly. Direct observation means simply prices of 

ES that are traded. While many are not, assessments may still be made based in information from 

markets. Here one often refers to ‘surrogate markets’. In the case of hedonic pricing, monetized 

values of ES are obtained through observing variations in tradable goods like homes that follow 

from variations in environmental qualities – e.g., local air quality, landscape values, and noise. In 

the case of the travel cost method, monetary values of certain ES are obtained by estimating the 

costs people pay to ‘consume them’ – e.g., the costs for visiting a national park, a scenic view etc. 

(Hanley et al. 2013) 

Monetary values of many ES are not possible to obtain this way or the quality will be low. 

To handle this, methods for stated preferences have been developed. These ‘simulated markets’ 

may be categorized in two (ibid.). First, we have contingent valuation, where people offer their 

willingness to pay (WTP) for defined ES. The service is described and a bidding procedure is used 

to estimate the WTP. Second, monetary values can be assessed through choice experiments. Here 

respondents are presented with a menu of alternative ES states. The argument for the latter method 

is that people are more used to choose between alternatives than stating their WTP. Moreover, in 

choice experiments, preferences for various components of ES can be examined more 

systematically. 

There has been substantial debate about the sensibility of basing decisions regarding nature 

values on the above kind of monetary assessments. We will here present three of the most 

important – the information problem, the issue of plural values and the question regarding of what 

kind of values should form the basis for decision making regarding nature values.  

The information problem can be divided in two. First, we have the loss of information. 

Nature is complex and can mainly be understood as a set of interlinked processes – e.g., Steffen et 

                                                 
1 References are found in the overall Reference list placed before Appendices 
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al. (2005). Ecosystems or their services are not easy to make into commodities that can be 

delineated and their value measured in a single term. They are rather characterized by opaqueness, 

uncertainty, thresholds etc. – all kinds of dynamics that make monetization result in loss of crucial 

information (Vatn and Bromley 1994). In cases like the evaluation of thresholds, monetary 

assessments fails fundamentally as decision support. Second, we have the challenge of ensuring 

that those that do monetary evaluations – whether through markets directly, or more typically 

through simulated markets like in willingness to pay studies – are well enough informed. Given 

the former, one may say that one is never ‘well enough informed’. Anyway, decisions must be 

made on the basis of the best of exiting information. That seems to demand processes of 

deliberation between those doing the valuation and experts. That is possible to make in willingness 

to pay studies, but is rarely done. In real markets this is a tremendous problem. 

The issue of plural values is linked to the above since complexity itself implies plural, often 

non-commensurable values (Vatn 2009). Several issues are of importance here. First, people may 

not be able to transform a multi-dimensional problem into one measurement scale – e.g., the 

species characteristics, nutrient cycling, aesthetics, climate and water regulation that are linked to 

a piece of land. It may be technically consistent to do so, but people are just not trained to think 

about all involved dimensions in monetary terms – to compare across scales – e.g., Tversky, Slovic 

and Kahneman (1990). Second, the different value dimensions may be incommensurable. They 

can simply not be measured in one scale. This characterization of the world is an issue strongly 

emphasized not least in the philosophy literature – e.g., Chang (1997); O’Neill (1993); O’Neill et 

al. (2008) – and is also linked to the above argument regarding information loss. A specific aspect 

here regards the dimension of ethics. The literature emphasizes ‘nature’s intrinsic value’ – e.g., the 

intrinsic value of a species/its ‘inherent right’ to exist (Holland 1997). Intrinsic values can hardly 

be an inherent feature of nature. It must be something that humans assign to it. Nevertheless, this 

value is not an anthropocentric one. It is not about a service that nature offers to humans. Another 

aspect of this regards that we have nature in common. This implies that on person’s preferences/use 

may change other people’s opportunities. This brings in yet another ethical issue – should people 

‘be free’ to hold whatever preferences regarding common values (Vatn 2000). This is an ethical 

question that cannot be treated within e.g., the utilitarian framework of CBA.  

This takes us to the last issue – what kind of values should decisions over nature values be 

based on. This question makes only sense given an understanding where preferences are accepted 

to be of different types. It is standard to distinguish between consumer and citizen preferences – 

e.g., Sagoff (1988) – or between individual and social preferences (Hodgson 2007). The 

perspective here is that people hold different preferences dependent on what role they have. The 

role of the consumer emphasizes individual preference – typically understood within the 

perspective of preference utilitarianism as underlying CBA. It may be argued that preference 

utilitarianism is a weak basis for environmental decision-making – e.g., O’Neill et al. (2008); 

Spash (2000; 2009); Vatn (2010). These decisions should rather be based on citizens’ deliberation 

and on social as opposed to individual preferences. A social preference is a preference that 

individuals hold about what a better state for society not for the individual per se. The literature 

confirms that the distinction between individual and social preferences is meaningful to people 

(e.g., Hodgson 2007; Soma and Vatn 2010). It turns our attention towards deliberation (e.g., 

Dryzek 2000), using dialogue to assess the better arguments concerning the future for humanity 

and its environments. In relation to that, it is notable that institutional contexts are not neutral 

regarding value expressions. Shifting decisions from one context – e.g., the deliberative forum – 
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to another – e.g., CBA/the market – influences how we think about the values involved and (can) 

express ourselves (O’Neill et al. 2008; Vatn 2010).   

The above does not imply that monetary values should be abandoned from all kinds of nature 

values. Especially among the sub-group ecosystem services, there are several values that have been 

made into commodities – e.g., food and timber – and where markets and pricing clearly has a role 

to play. It is, however, notable that in the case of food production, values beyond the commodity 

like milk, cheese, grain etc., are protected through separate policy measures. This regards e.g., 

food safety, food security, landscape amenities. According to MEA (2005) ES may be divided in 

provisioning, regulating, supporting and cultural services. While it is easier to commoditize 

provisioning services like food than let us say supporting ones like nutrient cycling, we note that 

land use policies illustrate well how difficult it is to use markets as the only institution to allocation 

even of these services. This does not imply that payments cannot be used to ensure e.g., the 

protection or delivery of landscape services as also emphasized in the main text.    
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Appendix 3: Further documentation regarding unintended effects (Chapter 5) 

 
Appendix 3.1 The Achi targets 

(by Graciela Rusch) 

 

Aichi Targets that address explicitly policy instruments and/or conservation goals that are more 

appropriate to be targeted by economic instruments, and where targeting of these instruments can 

have unintended effects: 

Target 3: By 2020, incentives, including subsidies, harmful to biodiversity are eliminated, phased 

out or reformed in order to minimize or avoid negative impacts.   

Target 5: By 2020, the rate of loss of all natural habitats, including forests, is at least halved and 

where feasible brought close to zero, and degradation and fragmentation is significantly reduced. 

Target 7: By 2020, areas under agriculture, aquaculture and forestry are managed sustainably, 

ensuring conservation of biodiversity. 

Target 11: By 2020, at least 17 per cent of terrestrial and inland water, and 10 per cent of coastal 

and marine areas, especially areas of particular importance for biodiversity and ecosystem 

services, are conserved through effectively and equitably managed, ecologically representative and 

well connected systems of protected areas and other effective area-based conservation measures, 

and integrated into the wider landscapes and seascapes 

Target 13: By 2020, the genetic diversity of cultivated plants and farmed and domesticated animals 

and of wild relatives, including other socio-economically as well as culturally valuable species, is 

maintained, and strategies have been developed and implemented for minimizing genetic erosion 

and safeguarding their genetic diversity. 

Target 14: By 2020, ecosystems that provide essential services, including services related to water, 

and contribute to health, livelihoods and well-being, are restored and safeguarded 

Target 15: By 2020, ecosystem resilience and the contribution of biodiversity to carbon stocks has 

been enhanced, through conservation and restoration, including restoration of at least 15 per cent 

of degraded ecosystems, thereby contributing to climate change mitigation and adaptation and to 

combating desertification. 

 

 

 

 

 

 

 



70 

 

Appendix 3.2 Biodiversity and ecosystem functions 

                      (by Graciela Rusch) 

 

Table A3.1: Examples of biodiversity features that correspond with ecosystem function. * Reviewed in de Bello et al. 2010. The degree 

of correspondence reflects different biological characteristics that are associated with ecological functions, and of the level 

of current knowledge about the linkages between biodiversity structures and ecological function. The material presented 

in the table are a few examples of different functions, not a review.  

Biodiversity 

(supporting) 

Ecosystem function 1 Ecosystem function2 Ecosystem function3 

Leaf properties in terrestrial 

plants (chemical composition and 

structure)  

Organic matter decomposition, 

mineralization, nutrient circulation 

(177 cases *, Cornwell et al. 2008) 

Herbivory control – Plant-animal inter-

actions (24 cases*) 

Primary productivity, carbon 

uptake, fluxes (Milcu et al. 2014) 

Body size, burrowing activity, 

life-history characteristics of soil 

macrofauna 

Organic matter decomposition, 

mineralization, nutrient circulation 

(55 cases *) 

Surface water flow/run-off (12 cases *). Herbivory control (1 case*, body 

size) 

Canopy density, size, Leaf Area, 

growth form composition (e.g. 

woody vs grasses, annuals vs 

perennial plants) 

Rainfall interception, water flow/run-

off (6 cases *), Miranda et al. 2013) 

Infiltration/maintenance soil humidity (6 

cases*) 

Evapotranspiration, water cycle 

regulation (23 cases reviewed in de 

Bello et al. 2010). 

Macrophytes (leaf properties, 

growth rates, leaf area index) 

Nutrient/sediment retention (12 cases 

*, Niemeyer et al. 2014). 

  

Fish feeding habits  Multiple effects on nutrient/sediment 

retention (6 cases *).   

  

Allometric relationships in trophic 

chains 

Soil fertility (Mulder et al. 2013).   

Taxonomic diversity terrestrial 

plants  

Stabilization of biomass production 

(Ospina et al. 2012) 

Biomass production/Primary 

productivity (Vila et al. 2007, Gamfeldt 

et al. 2013) 

Soil carbon storage (Gamfeldt et al. 

2013) 

Fructivorous birds abundance Seed dispersal of tropical trees 

(Pejchar et al. 2008, Reid et al. 2014) 
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Appendix 3.3 Ecosystem function scale effects of adoption of conservation practices 
(by David N. Barton) 

  
To design optimum incentives for landuse management we 

need to understand the complexities of the biodiversity-

ecosystem function relationship. For instance, in a cost-

benefit analysis, Griffiths and colleagues (2008) use a 

biodiversity – pest control function and show three 

examples of possible relationships of conservation for bio-

control strategies and the scale of adoption of that strategy. 

Their three models provide a useful illustration of (1) 

expected linear effects of adoption scale (2) unexpected 

negative effects of adoption scale and (3) unexpected 

positive effects of adoption scale of biocontrol technology. 

It can be easily adapted to also illustrate how the benefits 

of different types of PES instruments can depend both on 

the scale of adoption of PES and on the scale of adjacent 

landuses. 

Figure A3.1 is adapted from Griffiths et al. (2008). 

In panel A, PES adoption is assumed to have a linear effect 

on benefits with no landscape context constraints. We then 

use their reasoning adapted to two types of PES. In panel 

B the effects of PES protecting a forest patch derive largely 

from redistribution of natural enemies to adjacent 

cropland; for the first fields planted with crops natural 

enemies are drawn from the adjacent forest habitat 

boosting pest control, but for subsequent multiple fields the 

effect diminishes as the predator population from the PES-

protected forest patch is insufficient to cover new area. 

This is a “saturation effect” of landuse in the neighborhood 

of the PES contract. In scenario C effects on cropland of 

the initial forest regeneration PES contracts in a largely 

agricultural landscape are negligible, but then increase 

with the scale of conversion of cropland to forest through 

PES regeneration contracts. This occurs if forest regeneration alters natural-enemy richness and 

abundance and their numbers increase with increasing relative forest habitat area and connectivity 

to natural forests. This is referred to as a ‘transition effect’ (Griffiths et al., 2008). The functional 

form of the ‘saturation’ and ‘transition’ effects drawn in Figure A3.1 are hypotheses which will 

depend on the changing configuration of the landscape mosaic. The neighborhood or spillover 

effect referred to here are due to ecological function, rather than mechanisms through social 

network or the market. What policy lessons can be learned for economic incentives? Pilot testing 

of PES and monitoring of effects needs to take place over more than a few properties and over 

longer time in order to capture landscape scale effects. The combination of landuse adoption scale 

and landscape properties is specific to landscape mosaics and bioregions, so predictions of 

effectiveness are not necessarily transferable, even within the same country.  

Figure A3.1 Scale- and land-use mosaic 

dependency of the ecological functions 

underpinning pest control, and its 

consequences on the cost-benefit outcome of 

PES adoption.  (A) context and constraint 

free, (B) with a saturation effect of pest 

control with increasing crop area, (C) with 

non-linear increase in pest control due to 

habitat cohesion with increasing area of 

restored forest cover. Source: adapted from 

Griffiths et al. (2008) 
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Appendix 3.4: Unintended effects of economic instruments due to motivational 

crowding 
(by David N. Barton) 

 

In this appendix we discuss the theory and conceptual framework for unintended effects of 

economic instruments due to the group of phenomena called ‘motivational crowding’. Moti-

vational crowding refers to the hypotheses that economic incentives may “crowd-out” intrinsic 

motivations (Muradian et al., 2013; Rode et al., 2013), in the particular case of this report land 

users’ moral commitment towards biodiversity conservation. 

For the purposes of this report the intended effect of an economic incentive refers to the 

expected change in landusers’ behaviour caused by an incentive that changes the private landusers 

benefit-cost ratio of landuse change. The positive and negative incentives for landuse change due 

to different instruments as discussed by (Pannell, 2008) in his public-private benefits framework 

(PPBF). Positive and negative incentives in this framework refer to voluntary (e.g. PES), coercive 

(e.g. public protection) as well as informational (e.g. extension services).  

The “expected incentive effects” refers to economic instruments involving a monetary 

transfer. In the PPBF a positive monetary incentive slightly higher than the net private cost of a 

potential landuse change is expected to lead to actual changed landuse (e.g. regeneration of 

abandoned pasture). A negative monetary incentive slightly higher than the potential net private 

benefits of landuse change is expected to discourage landuse change (e.g. forest clearing for 

monocultures). 

Motivation crowding suggests that intrinsic motivations for biodiversity conservation2 are 

not necessarily independent from the expected monetary incentive effect described above. Instead 

they may counteract (“ crowd-out”) or complement (“crowd-in”) instrinsic motivation for biodiv-

ersity conservation, depending on the context (Rode et al. 2013). This is a problem when voluntary 

conservation motivations are crowded out by economic incentives for conservation, but do not 

recover once incentives stop.  

 

3.4.1 What is motivation crowding? 

Rode et al. (2013) conduct a review of psychological mechanisms for motivation crowding and 

discuss whether the different mechanisms are relevant for positive or negative incentives. We 

suggest that Rode et al. (2013) hypotheses regarding which psychological mechanisms seem 

relevant for different incentives, should distinguish between monetary transfers that take place for 

voluntary versus coercive instruments. Furthermore, we suggest that the different mechanisms of 

motivation crowding may depend on other contextual factors such as the potential landuse change 

situation (e.g. degeneration versus recovery of forest) and whether the crowding applies to a non-

participant, participant or ex-participant landuser vis-à-vis the incentive. These aspects are 

presented as a series of questions in Table A3.2 adapted from Rode and colleagues. 

 

 

 

  

                                                 
2 For the purpose of simplfying the presentation we define biodiversity conservation as including measures both to 

avoid biodiversity loss and to restore biodiversity through active management 
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Table A3.2 Psychological mechanisms and context variables explaining motivation crowding  

 

 

 

 

Effect: 

Psychological 

mechanism 

Explanation Coercive or 

voluntary 

incentives for 

which this 

mechanisms 

seems relevant 

Economic 

rationale for 

monetary 

transaction 

(avoided action, 

proaction) 

Relevance for 

participants, 

non-

participants, 

ex- 

participants 

Crowding-

out 

Control 

aversion 

Individuals with a sense of 

autonomy and self-

determination dislike feeling 

controlled.  

Coercive 

incentives only? 

Avoided action ? Participants 

Frustration Individuals are frustrated 

when they perceive 

regulations as a signal of 

distrust that they will do the 

right thing.  

Coervice 

incentives only? 

Avoided action 

& proaction? 

Participants 

Reduce Image 

Motivation 

Others cannot distinguish if 

one undertakes a social activi-

ity voluntarily or by pressure.  

Coercive and 

voluntary 

incentives 

Avoided action 

& proaction? 

Participants 

Frame-

shifting 

An individual’s attention is 

shifted towards a focus on 

economic reasoning (short-

term).  

Non-voluntary  

and voluntary 

Depends on type 

of monetary 

transaction? 

Avoided action 

& proaction? 

Participants 

Release from 

moral 

responsibility 

Allowing monetary payments 

to compensate for 

environmental harm releases 

individuals from feelings of 

responsibility and guilt.  

 

Non-voluntary  

and voluntary  

Depends on type 

of monetary 

transaction? 

Avoided action 

(negative 

incentives) 

Participants 

Changes in 

values or 

mindsets 

The focus on economic 

reasoning affects attitudes and 

mindsets in the longer term.  

Non-voluntary  

and voluntary .  

Depends on type 

of monetary 

transaction? 

Avoided action 

& proaction? 

Participants 

Ex-partici-

pants; Non-

participants 

Crowding-

in  

 

Enhanced 

self-esteem 

through social 

recognition  

 

Individuals perceive rewards 

as supporting and 

acknowledging their 

behaviour.  

 

 

Voluntary. 

Rewards only? 

Avoided action 

& proaction 

Participants 

 

Prescriptive 

effect  

 

Individuals receive a 

normative signal of what 

constitutes desirable societal 

action.  

 

Voluntary. 

Depends on type 

of monetary 

transaction? 

Avoided action 

& proaction 

Participants 

Ex 

participants 

Non-

participants 

Reducing 

pressure by 

forcing non-

moral 

individuals to 

compliance  

 

Intrinsically motivated 

individuals can more easily act 

upon their motivation when 

not facing the bad example or 

even “exploitation” of non-

moral individuals.  

 

Voluntary. 

Depends on type 

of monetary 

transaction? 

Proaction only Non-

participants 

Source: Abbreviated and adapted from Rode et al. (2013).   
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3.4.2 Unexpected motivational effects on non-participant, participants, and ex participants 

The motivational crowding literature has largely referred to the motivations of people who are 

directly targeted – voluntarily or by coercion – by an incentive. The idea of motivational crowding 

can be broadened to cover ‘motivational exclusion’ and effects on non-participants. Primmer et al. 

(2014) refer in addition to a ‘staying out’ effect. In their study this involved landowners who 

decided to avoid forest conservation compensation altogether.   

For completeness, we should also consider a third type of landuser; e.g. the ex-participant of 

voluntary economic instruments. Longer term motivational crowding effects such as changes in 

mindsets and prescriptive behavior may continue to act also after the incentive has been removed 

(Zapata et al., forthcoming).  

In Table A3.2 we speculate that motivational crowding mechanisms apply differently across 

these three types of landusers in the context of incentives for biodiversity conservation in forests. 

For example, most crowding out effects apply to participants motivations only, while ‘changes in 

values or minds’ will apply to ex-participants and may apply to non-participants in the longer term 

through learning in social networks. For crowding-in, we would expect that enhanced self-esteem 

comes only to participants, while the ‘prescriptive’ effect on norms applies equally to participants, 

ex-participants and non-participants. 

 

3.4.3 Motivational crowding in coercive versus voluntary contexts 

We also observe that not all of the psychological mechanisms listed by Rode and colleagues apply 

exclusively to economic instruments or their monetary transactions rules (Table A3.2). The 

mechanisms of ‘control aversion’, ‘frustration’, and ‘reduce image motivation’ should be equally 

relevant for coercive instruments without monetary transactions, such as public protected areas. 

Coercive rules are also an integral part of economic instruments - e.g. monitoring, enforcement 

and verification rules laid down in contracts. Furthermore, there is reason to question whether the 

psychological mechanisms work in the same way when the ‘coercion’ is accepted as part of a 

voluntarily contract. 

On the other hand ‘frame-shifting’, ‘release from moral responsibility’ and ‘changes in 

values or mindsets’ refer specifically to effects of a monetary transaction. 

Regarding ‘crowding-in’ effects, they should all refer to voluntary policy instruments by 

definition. If it was a non-voluntary instrument there would be no non-participants to crowd-in. 

We think ‘enhanced self-esteem through social recognition’ would apply only to those monetary 

transactions perceived as rewards (as distinct from compensation or payments). ‘Prescriptive 

effects’ would apply widely to both actions and avoided action contexts, and to participants, ex-

participants and non-participants of economic instrument schemes. The prescriptive effect should 

depend on the economic rationale of monetary transaction (e.g. compensation of actions 

undertaken versus payment for non-action). ‘Reducing pressure by forcing non-moral individuals 

to compliance’ would seem to apply particularly to non-participants whose intrinsic motivations 

to take biodiversity conserving actions are strengthened by ‘staying out’ (Primmer et al. 2014).  

 

3.4.4 Economic rationale for the monetary transaction 

Furthermore, it seems relevant to ask whether the psychological mechanisms of motivational 

crowding that take place for monetary transfers in particular, could vary depending on the 

economic rationale of the transfer:  

 liability charge (tax, offset), (negative incentives - avoided action)  

 compensation for foregone opportunities, (negative incentives - avoided action) 
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 compensation for costs of actions undertaken, (positive incentives - proaction) 

 a payment for the value of services rendered, (positive and negative incentives) 

 or a social reward (positive and negative incentives) 

The rationale of the monetary transfer is also conditional on the particular landuse change situation 

- whether the incentive encourages or discourages landuse change. 

 

3.4.5 Size of payment relative to service supplied/demand 

Rode et al (2013) cite Gneezy and Rustichini (2000) regarding the importance of the size of 

payment for motivation crowding; “pay enough or don’t pay at all”. In an example from the 

demand side of ecosystem services, Barton et al. (2009) found in a choice experiment of the 

willingness to pay additional sewage fees for good ecological status in water bodies in Norway, 

that households experience negative utility from payments for small improvements relative a status 

quo with no improvement. In this case we could add, “pay enough to get a significant improvement 

or don’t pay at all.” 

 

3.4.6 Landuse change context of incentives and their normative – expected - effects  

In Table A3.2 we propose that the mechanisms of motivation crowding are also specific to the 

landuse change context. In the public private benefit framework (PPBF) Pannell (2008) defines 

the normative use of positive and negative incentives as being conditional on the ratio of private 

to public net benefits of a potential or actual landuse change (Figure A3.2).  

Figure A3.2. The public-private benefits framework applied to forest clearing (degradation) and re- and 

afforestation (recovery). Source: Barton and Adamowicz (2013) based on Pannell (2008). The expected 

effect of positive (+) and negative (-) incentives is to encourage or discourage landuse change. Motivational 

crowding effects will mean that instruments cannot be targeted as suggested by private net benefit ratios of 

landuse change used in the PPBF framework. 
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Pannell (2008) proposes how the normative targeting of instruments may be conditional on 

the landscape characteristics of any particular location. The normative expected incentive effect is 

to encourage or discourage landuse change depending on the size of the incentive. In figure A3.2 

Barton and Adamowicz (2013a) adapted Pannell’s(2008) original PPBF to distinguish between 

landuse change contexts of forest degradation versus forest recovery. 

Positive and negative incentives are specific to the forest transition stage a landscape is in. 

Specific negative and positive incentives have been developed to address deforestation versus 

reforestation stages. For example, PES to discourage deforestation (negative incentive denoted as 

-D); PES to encourage reforestation(positive incentive denoted as +R); forest road building 

subsidies that may both encourage forest clearing (positive incentive encouraging deforestation 

denoted as +D) and taxes on plantation wood or agricultural subsidies that also discourage 

reforestation (negative incentive discouraging reforestation denoted as –R). 

The economic rationale of the monetary transaction in the instruments shown in the PPBF 

varies according to context. For example, different prescriptive signals regarding norms may be 

sent depending on the different economic rationales of the instrument 

 action versus no action regarding landuse change 

 avoiding a loss (of forest cover) versus obtaining a gain (in forest cover) 

 compensation of foregone net private benefits of no action (horizontal axis), versus payment of 

net public benefits of a landuse change (vertical axis) 

 

We think that the context dependence of motivational crowding in relation to different landuse 

change settings, the chosen instrument and its economic rationale merit further research. 
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Appendix 3.5 Unintended effects through social networks 
(by David N. Barton) 

“Where networks are important, generalized statements about policy effectiveness across different 

policy domains lack validity because of the different natures of the different types of network 

which predominate in the social and economic worlds. The effectiveness of a policy will be 

contingent on the type of network upon which it is being enacted.” (p. 182). (Ormerod, 2012). 

 

3.5.1 Social networks 

Random networks have no predetermined structure and are familiar in epidemiology. Small-world 

networks have structure which corresponds to the social situation of ‘overlapping friends of 

friends’ structures. Scale-free networks have many forms, but are generally recognizable by a few 

agents acting as ‘hubs’ with many connections, in contrast to most other agents in the network 

who are linked to a small number of others (Ormerod, 2012).   

Scale-free networks with hubs of agents may be relevant for certain PES markets with a few 

highly mobile intermediaries with many landowners as clients, but where landowners themselves 

participate otherwise only in small-world local community networks. 

Technological innovation of the internet makes an entirely different model of decision 

making feasible, in which people take into account directly the choices and opinions of others, 

with agents living far from (p.197) (Ormerod, 2012). With information about PES instruments 

available online, and perhaps in future online information available regarding currently partici-

pating properties, the potential for scale-free network effects on PES participation seem more 

likely.   

 

3.5.2 Behavior in social networks 

In order to answer whether network effects are relevant explanation for unexpected effects of 

economic instruments for conservation, we must ask whether a landuser facing the decision to 

participate in a PES scheme has similar characteristics to situations exhibiting copying behavior 

in social networks. Copying behavior may lead to unexpected effects relative to what is expected 

of the rational benefit-cost computing agent. In many situations agents are unable to compute 

optimal decisions, a position argued by Herbert Simon (1956). These situations involve (i) a large 

number of product/service choices, (ii) with characteristics that are complex and hard to evaluate, 

and (iii) where people are aware and concerned about what other people are doing. In these 

decision situation copying behavior – or social learning – is a common heuristic (Ormerod, 2012).   

Copying behavior is a useful heuristic when a person faces choices in which she believes 

that the group – other people – have better information. A second motive for copying other people 

is a desire to conform. Copying behavior has also been observed especially for cultural goods 

(Ormerod, 2012). The magnitude and spatial extent of unexpected effects will depend on the type 

of network within which copying behavior takes place.      
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Appendix 3.6: Frameworks for unintended effects of instrument interactions 
(by David N. Barton and Irene Ring) 

 

This appendix discusses conceptual frameworks for identifying indirect effects of policy 

instrument interactions at agent and landscape level and the functional roles of these interactions. 

Sections 3.6.1-2 and 3.6.4 are extracts from Ring and Barton (forthcoming).  

 

3.6.1 Characteristics of instrument interaction 

How would we go about classifying different types of interactions between economic instruments 

and other instruments in the policy mix? Ring and Barton (forthcoming) compare terminologies 

of earlier proposed frameworks for policy-mix analysis (Flanagan et al., 2010; Gunningham and 

Sinclair, 1998, 1999), in a single framework for describing policy instrument interactions (Figure 

A3.2). Instrument interactions may be described using different ‘geometries’ which are 

configurations of interaction, being more or less direct, while functional roles describe the nature 

or value of the interaction relative to policy objectives. Furthermore, economic instruments have 

functional roles defined by ‘action situations’ (Ostrom, 2005). Action situations have ‘dimensions’ 

in terms of the (1) abstract ‘policy space’, (2) actors interacting at different levels of governance, 

(3) geographical locations in physical landscapes, and (4) occurrence in a particular time period, 

that can be related to the dimensions of interactions in the terminology of Flanagan et al. (2010). 

The interaction dimensions and geometries define functional roles of instruments. Instruments can 

have different functional roles at different stages of the policy cycle. 

Empirical studies of interactions look for instrument-to-instrument causality in historical 

policy analysis, cross-referencing legal texts of different instruments; actors referring to multiple 

instrument rules that influence their decision-making; or overlapping jurisdictions of instruments 

on specific administrative areas, land uses and actors that can be located and mapped spatially. 

This framing of functional roles has commonalities with approaches that discuss factors explaining 

the ‘fit’ between institutions and their environments and evaluate horizontal and vertical ‘policy 

interplay’ (Urwin and Jordan, 2008; Young, 2002).  

Ring and Schröter-Schlaack (2011) provide a number of examples of functional roles of 

economic instruments where they interact with informational or regulatory instruments. Figure 

A3.2 illustrates that instrument interactions can have some basic configurations (I-V) which are 

synergistic, complementary, path dependent, redundant or in conflict. We use ‘complementary’ in 

the sense that instruments do not interfere with one another in spatial targeting (or possibly that 

one unilaterally supports the other); while a ‘synergistic’ role is found when two instruments 

mutually reinforce one another. Functional roles are meant to describe the predominant role of an 

instrument in a particular period and a particular geographical area. An instrument can over time 

have several ‘functional roles’ in the zigzag sometimes observed in policy change.  

Forms or geometries of interaction are increasingly more difficult to study empirically as we 

move from (I) single instruments acting directly on actors, to (V) multiple instruments acting 

indirectly through a socio-ecological system. The roles and basic configurations mentioned in 

Figure A3.3 are by way of example and restricted to two instruments or rules at a time – in 

empirical studies this is expected to be a multi-dimensional analysis. An example of complex 

instrument interactions through socio-ecological system are market price effects; large scale PES 

participation could lead to a rise in crop prices and pressure for further forest conversion to 

cropland. The ‘scarcity slippage’ that has been observed in some case studies (Alix-Garcia et al., 
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2012) would be compounded by other credit, transport or labor policies that constrained the 

response of the crop market.  

 

Furthermore, in Figure A3.3 interactions and roles of instruments are defined in terms of 

their effects on actors as ‘targets’ (of biodiversity conservation policy). The functional roles of 

economic instruments in a policy mix must also be seen in relation to different stakeholders’ own 

goals for landuse.     

Figure A3.3. A framework for instrument interaction geometries and functional roles 

Source: based on Flanagan et al. (2010), Gunningham and Sinclair (1998, 1999) and Ring and Schröter 

Schlaack (2011b). 

 

 

3.6.2. Instrument interactions at landscape level 

What are the most important characteristics of landscapes that determine the spatial distribution of 

conservation instruments? A number of studies have found that accessibility/distance and 

biological land-use capacity significantly explain spatial patterns of rents for land conversion and 

location of PES and protected areas (Andam et al., 2008; Joppa and Pfaff, 2010; Pfaff and 

Robalino, 2012; Pfaff et al., 2009; Robalino et al., 2008). For example, national parks are typically 

found on low productive land, far from markets (Joppa and Pfaff, 2009). A policyscape ‘state 

space’ as shown in Figure A3.3 can help researchers communicate with managers and policy 
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makers about situations where multiple policies are implemented simultaneously on the same types 

of land. This in turn helps to spatially visualize functional overlaps of instruments in the landscape. 

Policyscape mapping can also help identify potential instrument conflicts at the property level and 

at landscape level. By evaluating spatial locations of conservation instruments in relation to 

opportunity costs of alternative land uses, policyscape analysis can also help managers formulate 

hypotheses about whether instruments can be expected to be effective and additional (because they 

have opportunity costs).   

 

 

Figure A3.4. Policyscape – the location of policy instruments depends on landowners’ perceptions of 

landscape characteristics and of returns to different land uses. 

Source: Barton and Adamowicz (2013b). 

The POLICYMIX project has developed an agent-based model for virtual experiments with spatial 

targeting of different economic instruments in a policyscape3. It demonstrates how the targeting of 

the policy mix determines landuse at landscape level over several forest transition stages. The tool 

is designed to raise awareness about unexpected landscape effects of using cost-benefit rules at 

property level for targeting of positive and negative conservation incentives using the PPBF 

(Figure A3.2) (Barton et al., 2014a; Barton et al., 2014e).  

3.6.3. Instrument interactions at property level 

                                                 
3 http://policymix.nina.no/Policymixtool/Instrumentspublic-privatebenefits.aspx). 

http://policymix.nina.no/Policymixtool/Instrumentspublic-privatebenefits.aspx
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What are the mechanisms at property level of interactions between economic instruments and other 

policy instruments in the policy mix? Pagiola et al. (2005) discuss the PES program and household 

characteristics that potentially influence eligibility, want and ability to participate in PES.  

 

 
Figure A3.5.  PES programme, participant characteristics and other policies potentially influencing 

participation and non-participation. Source: adapted from Pagiola et al. (2005) 

 

Pagiola and colleagues’ framework emphasizes the conditionality and context dependence 

of PES participation and provides a way of thinking about instrument interactions at property level.  

We make some modifications to their framework in figure A3.5. We provide examples of where 

different policy instruments may influence the propensity of landholders to participate (far right 

column). The list of other policies affecting PES eligibility, motivation and ability to participate is 
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not exhaustive, but provides an illustration of the possible complexity of evaluating instrument 

interactions. It illustrates the potential for “unexpected” effects of PES, in the sense that policies 

affecting household characteristics may strengthen or weaken the likelihood of participation 

through eligibility, motivation or ability. We also rearranged the steps to be more in line with a 

specific PES programme (Costa Rica, where for example tenure security is also an eligibility 

criteria).    

We reinterpret Pagiola and colleagues framework in terms of ‘motivations’ in order to tie 

the discussion to the issues of “motivational crowding”. The conceptual model immediately 

suggests that motivational crowding could be classified into ‘motivations for participation’, and 

contrasted with ‘motivations for implementation’ once the contract has been signed.   

We also highlight the linkages to social networks as potential explanations for increased/ 

decreased participation. The most obvious example for voluntary instruments such as PES is found 

in the role of the intermediary in identifying and providing information to potential participants, 

evaluating their eligibility, providing motivation and facilitating their ability to participate through 

e.g. credit and capacity-building. Intermediary agents also function as nodes in social learning 

networks. They may complement or substitute other networks for social learning about PES such 

as farm cooperatives (Bosselmann and Lund, 2013; Matulis, 2012).   

 

3.6.4. Instrument interactions in landuse action situations 

What are the ‘parts’ of an economic instrument such as PES? How can these characteristics be 

used to explain interactions with other instruments in the policy mix? Barton et al. (2014c) classify 

voluntary forest conservation and PES in Norway, Finland and Costa Rica using the ‘rules-in-use’ 

typology from the Institutional Analysis and Development (IAD) framework developed by Ostrom 

(2005). They argue that rules-in-use can be used as generic institutional variables to describe both 

PES and other instruments. Framing PES in terms of a mix of ‘rules-in-use’ provides the basis for 

arguing that PES is in itself a policy mix – a number of the rules defining PES are defined by other 

policy instruments. Furthermore, ‘rules-in-use’ provide a definition of which characteristics of 

PES instruments interact with similar characteristics of other instruments in the policy mix, 

providing a consistent structure for evaluating institutional interplay.  

Figure A3.6 illustrates the ‘rules-in-use’ framework devised by Ostrom (2005). Here we use 

PES to briefly explain how ‘rules-in-use’ help define it as a policy mix in its own right (Barton et 

al., 2014b). We use examples for Costa Rica’s PES to illustrate the different rules-in-use. 

Scope rules define outcome variables and their ranges, such as the maintenance of forest cover 

as a proxy for a bundle of ecosystem services.  

Choice rules define required, permitted, forbidden and guaranteed actions during the PES 

contract period. The land-use change ban for forest land imposed by the Costa Rican Forest Law 

is an example of a ‘choice rule’ which is a part of the mix of PES instrument rules-in-use.  

Payoff rules identify the rewards and sanctions of outcomes of actions. Payoff rules encompass 

all incentives, rather than a narrow focus on payment conditions. This broadens the scope of costs 

and benefits of PES participation to include i.a. property tax exemption; the Forest Law’s 

guarantee of public eviction of squatters; contract termination and prison sentences for 

deforestation with intent.  
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Figure A3.6. Using ‘rules-in-use’ to characterise payments for environmental services.  

Source: Adapted from Ostrom (2005). 

 

Boundary rules govern the entry, succession and exit of PES participation, such as forest 

characteristics eligible for participation, requirement of tenure rights, contract length and 

contract renewal criteria. As such, cadastral inconsistencies in property registers are a serious 

barrier to PES participation and determined by a host of historical land-use policies. Together, 

boundary, scope, choice and payoff rules capture the key dimensions of PES participant’s 

contracts.  

Position rules determine decision-making positions, such as the types and roles of 

intermediaries in reporting, monitoring and verification of PES contracts. Costa Rica limits 

transaction costs of intermediaries to 18 % (Porras et al., 2013), but it can be argued that this is 

possible because the intermediary ‘forest regent’ carries out almost all transactions including 

participant identification, recruiting, application, contracting, monitoring, reporting, disburse-

ment and verification. As such position rules are potential proxies for both transaction costs and 

information asymmetries in PES.  

Information rules govern information access and disclosure. In Costa Rica corporations may 

apply for PES, with owner structure anonymised thanks to a constitutional guarantee of 

equivalence between physical and legal entities. This constitutional guarantee makes it very 

hard to evaluate whether PES is targeted to individual small and medium landowners or large 

conglomerates (Porras et al., 2013).  

Aggregation rules refer to collective voting rules and lack of agreement rules. While they have 

limited relevance for individual contracts, they characterise collective responsibilities in group-

based PES contracts – once in place in Costa Rica, and are common in many PES regimes. 
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3.6.5. Instrument interactions in the policy cycle 

A ‘policy cycle’ framework (Brewer and DeLeon, 1983; Kivimaa and Mickwitz, 2006) suggests 

that PES may interact with other instruments at the level of (i) policy goals (ii) resources (iii) 

implementation process (iv) outputs and (v) intermediate and final outcomes (Figure A3.7) (Barton 

et al., 2014d). We therefore use the policy cycle as a framework for characterising when/ where 

there are policy-interactions, and the functional role framework (above) to characterise the nature 

of the interaction.  
  

Policy goals. In principle, conservation policy goals are based on identification of conservation objectives 

and ecosystem service needs. Policy goals for particular instruments such as PES are often more specific 

and short term such as the size of the budget allocated (resources), the number of hectares targeted for the 

programme per year (outputs), the types of landuses to be prioritised (intermediate outputs), or more rarely 

the distribution of costs of provision and benefits from ecosystem services across different stakeholders 

(final outcomes).   

Resources. Concern the sources of financing of PES, whether private, public, domestic, foreign or donor-

based. The extent to which available resources cover potential participants applying to the programme has 

sometimes been an evaluation criteria of PES.  

Implementation processes as ‘action situations’. Implementation of PES in an ‘action situation’ takes 

place in a specific time period and place in the landscape involving a set of actors making a decision about 

landuse, employing the different types of ‘rules-in-use’. Actors’ perceptions of rules-in-use can be 

evaluated in terms of process legitimacy. The landuse actions themselves have costs. Learning the rules-in-

use, and the number of rules actors must follow, are expected to determine transaction costs. Ostrom (2005) 

demonstrates how ‘rules-in-use’ categories can be applied at different constitutional levels. Similarly, the 

policy cycle is a conceptualisation of a more general level of analysis than the ‘implementation action 

situation’. However, the different ‘rules-in-use’ can also map out to the different steps of a policy instrument 

in a policy cycle. 

Outputs. These are the simplest terms of ‘scope’ or effectiveness criteria for evaluating PES, including, 

for example, the number of hectares contracted in different contract modalities, amount of spending 

annually on PES, the number of female participants, or the number of small farms enrolled. 

Outcomes. We define intermediate outcomes as different biophysical indicators of biodiversity conser-

vation and ecosystem service provision. These may be explicitly or implicitly defined as goals of PES. The 

simplest indicators include hectares of different forest types, considered to be proxies for ecosystem 

services such as carbon storage or hydrological services. Final outcomes can be broadly characterized in 

terms of the distribution of private and public net benefits of landuse changes that are incentivized by 

PES(Pannell, 2008). One aim of ecosystem service valuation in the context of PES, is to compare costs of 

landuse change to willingness-to-pay in order to assess the economic efficiency of PES. Although 

ecosystem service delivery may be a stated policy goal, PES is seldom evaluated in these terms. 
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Figure A3.7. A policy cycle framework where a policy instrument is defined by its goals, resources, 

implementation, outputs and outcomes. Implementation processes are composed of a 

number of action situations which are governed by rules-in-use, defined by and nested 

within a policymix of instruments. Rules in use can have different functional roles in 

relation to one-another within a specific instrument such as PES. A policy instrument may 

also interact- have different functional roles – relative to other instruments in relation to 

goals, resources, outputs and outcomes. 
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Appendix 4: Social impacts of Costa Rica’s PES – further documentation4 

(Section 5.2) 

(by Ina Porras and David N. Barton) 

 

In practice programme managers have tested a series of measures to promote participation of 

relatively vulnerable landholders and improve the social outcomes of the programme, rather than 

as “pro-poor” targeting. Here we describe these features in relation to the different stages of a PES 

contract planning and evaluation cycle (i) eligibility: size and tenure (ii) targeting PES pre-

applications (iii) choice of payment modalities (iv) contract terms (including transaction costs, 

payment modalities, length) (v) terms of renewal (vi) and impact evaluation (Porras et al., 2013). 

 

4.1 Eligibility criteria for property size and tenure 

Only those with land can apply for PES. Tenure must be clear, with property titles or uncontested 

possession rights, and no cadastral inconsistencies in the property boundaries –which is a problem 

in some parts of the country where as much as 42% of properties and 70% of eligible properties 

have boundary inconsistencies (Porras et al. 2013). Property size is also important, requiring a 

minimum of 1 hectare for reforestation (plantation) and 2 hectares for protection and regeneration 

projects. Apart from indigenous communities, any private (e.g. not occupants of public lands) 

landowner can participate e.g. individuals, corporations, cooperatives and NGOs. A further 

eligibility criteria of relevance for the social impacts of corporations is that all social security 

obligations to employees must have been satisfied by the time of the pre-application. 

 

4.2 Spatial targeting of pre-application 

Costa Rica has since 2011 ranked PES per-applications according to a set of spatially mapped 

criteria, several of which have an explicit or implicit focus on social impacts. Indigenous 

territories, properties <50 hectares, farms within public protected areas awaiting expropriation, 

and areas with a social development index (SDI) below 40% are examples of social impact criteria 

used for prioritizing pre-applications. The SDI is a composite relative measure of development 

including health, education, participation and economic indicators calculated at the borough level.  

 

4.3 Contract terms with a social impact profile 

In general, intermediaries known as ‘regentes forestales’ fulfill the administrative requirements of 

the pre-application, monitoring and transfer of funds to the landowner. Intermediaries fees are 

generally capped at 18% of PES contract amounts, although abuses do take place. The PES 

Operations manual establishes that in the case of indigenous reserves the regional conservation 

area director may certify compliance of PES contracts free of charge, replacing the ‘regente 

forestal’ as intermediary and reducing transaction costs. The introduction of the ‘agroforestry 

system’ PES in 2002 with a minimum contract requirement of 350 trees has meant that 

smallholders can access PES independent of property size. Protection PES contract lengths were 

increased in 2010 from 5 years renewable to 10 years in order to reduce transaction costs, which 

proportionately is expected to benefit small holders more.  

 

 

                                                 
4 References are found in the overall Reference list placed before Appendices 
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4.4 What have been the impacts of PES social impact design? 

Between 1997 and 2012, FONAFIFO distributed approximately US$340 million as PES. The 

greatest part – and increasing – of these funds went to legal entities (i.e. corporations 49%), 

followed by individuals (31%), indigenous groups (13 %) and cooperatives (7%). See Figure A4.1.  

 
Figure A4.1. Timeline of funds by type of participant, 1997–2012. Source: Porras et al (2013), 

using data from FONAFIFO 

In areas with low SDI receiving social priority5 35% of contracts (7% of budget) were with 

relatively small farms (<30 hectares) – providing an indicator of social benefit. But at the same 

time 29% of contracts (65% of the budget) went to relatively large farms (>100 hectares, whose 

owners are not likely to be poor. Porras et al. (2013) conclude that the SDI is spatially too coarse 

to target social impacts at household level, and recommend using property specific criteria. See 

Figure A4.2 

 

Figure A4.2. Distribution of PES contracts and budget by property size in areas with SDI<40. 

Source: Porras et al (2013) using data from FONAFIFO. Excludes group contracts and those with 

indigenous communities.  

 

                                                 
5 Excluding group contracts (valid between 1997-2002) and those with indigenous groups.  
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With respect to priority criteria assigned to small properties, a recent study by Porras et al.(2014) 

looked at the distribution of PES contracts relative to property value. They found that smaller 

properties have higher per hectare prices, and relatively pricier areas are more likely to be 

fragmented into smaller plots. Attributing priority in the application process to properties of less 

than 50 hectares will not necessarily convey a measure of the landowners’ relative vulnerability 

(see Table A4.1 for examples of heterogeneity of prices in 50 hectare properties).  

 

Table A4.1. Example of prices per hectare at district level  

DISTRICT < 1 HA 1 TO <5 

HA 

5 TO < 10 

HA 

> 20 

HA 

DISTRICT 

AVERAGE 

50 

HECTARES 

PROPERTY 

VALUE 

Santo Domingo, 

Heredia 

- 92,625 86,400 68,200 70,700 3,410,000 

Fortuna, Alajuela 112,255 131,614 133,980 39,700 121,287 1,985,000 

Naranjito, 

Puntarenas 

271,193 327,608 957,300 34,600 21,633 1,730,000 

Sierpe, Puntarenas 10,940 31,437 19,289 11,900 48,079 595,000 

Rivas, PZ San José 76,400 18,732 4880 8433 210,057 421,650 

La Suiza, Cartago 47,300 23,439 1767 4867 18,408 243,350 

Hojancha, 

Guanacaste 

40,925 21,210 13,857 3425 30,432 171,250 

Upala, Alajuela 81,020 68,655 6240 2500 34,377 125,000 

La Virgen de 

Sarapiquí, Heredia 

75,886 43,941 13,392 1414 19,172 70,700 

Note: These values represent minimum levels, with outliers taken out to avoid overvaluation. 

Source: Porras et al (2014), using information from (RCG, 2008) 
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