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New approaches to deal with environmental and natural

resource problems have evolved rapidly over the last fifteen

years. In addition to new incentive measures, it is the rise

of new actors and new forms of governance that have pro-

foundly shaped the way resources are regulated today. In

light of this development, this note compiles current

concepts, methods and tools for the governance of rene-

wable natural resources. It emphasizes the variety of

options available – each of which can be the adequate

regulatory response depending on the local political, socio-

economic and ecological context. Because of the plurality

of governance options, the heterogeneity of local contexts

and the multiple interactions between sector policies and

the overall macroeconomic framework, this note ends with

a discussion on the desirability of a comprehensive policy

evaluation framework to assist in the identification of the

most adequate, context-specific form of renewable natural

resource governance.

Abstract

L’approche des questions relatives à l’environnement et à

la gestion des ressources naturelles a évolué rapidement

au cours des quinze dernières années. Outre de nouvelles

mesures d’incitation, c’est l’émergence de nouveaux

acteurs et de nouvelles formes de gouvernance qui a pro-

fondément marqué la manière dont la régulation des res-

sources est conçue aujourd’hui. Au regard de cette évolu-

tion, ce document recense les concepts, méthodes et ins-

truments actuels en matière de gouvernance des res-

sources naturelles renouvelables. Il met l’accent sur la

diversité des options possibles, chacune pouvant constituer

une forme de régulation adéquate selon le contexte poli-

tique, socio-économique et environnemental local. Du fait

de la pluralité de ces options, de l’hétérogénéité des situa-

tions locales et des nombreuses interactions entre les poli-

tiques sectorielles et le cadre macro-économique, le docu-

ment se termine par une réflexion sur l’utilité d’un cadre

d’évaluation globale des politiques pour aider à identifier le

meilleur mode possible de gouvernance des ressources

naturelles renouvelables, en fonction du contexte.

Résumé
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Proper management of renewable natural resources (RNR)

is critical to sustainable development. However, renewable

natural resources (e.g. fisheries, forestry, soil or water) are

special economic goods since they are not produced.

Mismanagement and inefficient use can cause temporary

or permanent environmental and economic damage, and

thus threaten sustainable development, especially in deve-

loping countries where the welfare effects of renewable

natural-resource degradation can be severe. Although

mostly local in focus, these issues can create a global pro-

blem affecting the livelihoods of billions of people in com-

munities around the world.

New approaches to deal with environmental and natural

resource problems have evolved rapidly over the last fifteen

years. Traditionally, natural resource management was cha-

racterized by sector-specific, command-and-control or fiscal

approaches, such as the state management of resources or

the taxation of water use. Such efforts, however, have pro-

ven insufficient. Shaped by the sustainable development

agenda and the rise of the ecosystem approach in the

1990s, recent approaches tend to be more participatory,

based more on incentives and negotiation. An important

innovation is new forms of governance that, unlike the top-

down control through hierarchy and individualized relation-

ships coordinated through markets, involve new actors and

are based on voluntary agreements and partnerships.

In light of these advances, this note compiles current

concepts, methods and tools as regards the governance of

renewable natural resources. We start with a brief presen-

tation of renewable natural resource management prin-

ciples and describe the evolution from a single-resource

management approach to the more holistic, ecosystem

approach. We also discuss the social, economic and ecolo-

gical policy implications of each principle and argue that the

ultimate resource management “optimum” is to a large

extent a political decision.

The note continues by presenting alternative incentive

measures for environmental regulation. These include not

only legal (command and control) and market-based instru-

ments, but also cooperation-inducing measures, such as

voluntary contractual arrangements. We emphasize that

the preconditions for all these instruments to function pro-

perly are adequately designed and consequently enforced

property rights, liability rules, sanction mechanisms etc.,

and that any institutional change requires time. These

requirements are not always met, especially in developing

countries, and – in addition to information constraints and

transaction costs – these are part of the challenges that

policy makers face. Finally, we provide a reminder of the

crucial role public authorities play in the implementation of

regulatory measures, which contrasts with the idea of a

spontaneous development of, for example, markets of tra-

dable permits in the absence of public regulation.

Given the rise of new forms of governance over the past

decade, we then characterize key actors and approaches

applied to renewable natural resources. In addition to tradi-

tional public governance systems, such new forms include

public-private governance models (public-private partner-

ships, co-management systems, global public policy net-

works) and purely private governance systems (community

governance, corporate social responsibility, non-state mar-

ket driven governance). The possible combinations of

forms and level of coordination (i.e. actors and policy mea-

sures at different spatial scales) present a further challenge

in the design of improved natural resource governance.

The note ends with a discussion of the practical implications

for policy makers and donor agencies, specifically. Due to

the plurality of governance options, the heterogeneity of

local situations and the interaction effects between sector

policies and the overall macroeconomic context, we propo-

se a discussion on the desirability of a comprehensive poli-

cy evaluation framework to assist in the identification of the

most adequate, context-specific form of renewable natural

resource governance.

Executive summary
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Proper management of renewable natural resources (RNR)

is critical to sustainable development. Especially in poor

countries, natural resources constitute an extremely impor-

tant share of national wealth. However, renewable natural

resources (e.g. fisheries, forestry, soil or water) are special

economic goods since they are not produced.

Mismanagement and inefficient use can cause temporary

or permanent environmental and economic damage, and

thus threaten sustainable development. Although mostly

local in focus, these issues can create a global problem

affecting the livelihoods of billions of people in communities

around the world.

The underlying causes of environmental and natural

resource problems are manifold; many are still poorly

understood and some have even not yet been identified.

From an economic viewpoint, environmental and natural

resource problems are primarily related to market failure

arising from public goods characteristics (i.e. when there is

no rivalry in consumption and no possibility of exclusion) or

common pool resource characteristics (i.e. with at least par-

tial rivalry in consumption) creating externalities (i.e. when

individual costs and benefits of renewable natural resource

use diverge from societal costs and benefits of renewable

natural resource use). Information asymmetry (e.g. incom-

plete information) is another feature of environmental and

natural resource problems that is conducive to opportunis-

tic behavior and high transaction costs. Institutional and

policy failure can present further causes of problems, as

well as ignorance and uncertainty regarding ecosystem

functioning and its inter-temporal, spatial and ecological

complexities.

In particular, developing countries are often characterized

by weak state institutions, poor market functioning and lack

of resources, which challenge and undermine (any) policy

implementation and enforcement. In such contexts, the wel-

fare effects of renewable natural resource degradation can

be severe. With natural resources playing a key role in

generating wealth in poor countries, some therefore argue

that natural resources (natural capital) should be explicitly

considered in development strategies (Hamilton et al.,

2006; Bojö and Reddy, 2003).

New approaches to deal with environmental and natural

resource problems have evolved rapidly over the last fifteen

years. Traditionally, renewable natural resource manage-

ment was characterized by sector-specific, command-and-

control or fiscal approaches, such as the state management

of resources or the taxation of water use. Such efforts,

however, have proven insufficient. Shaped by the sustai-

nable development agenda since the 1990s, recent

approaches tend to be more participatory, based more on

incentives and negotiation, while also taking into account

the lack of public funds available in developing countries for

environmental and development policy making. An impor-

tant innovation is new forms of governance that, unlike the

top-down control through hierarchy and individualized rela-

tionships coordinated through markets, involve new actors

and are based on voluntary agreements and partnerships.

In light of these advances, this note compiles current

concepts, methods and tools as regards the governance of

renewable natural resources with the objective of drawing

lessons about the conditions required for their applicability.

This note is structured as follows: section two presents the

main management principles; section three describes typi-

cal incentive measures for the management of renewable

natural resources; section four discusses relevant models

of governance; section five concludes and discusses the

challenge for policy makers and donor agencies in promo-

ting the most adequate form of governance for a given sec-

tor and context, without neglecting the interaction effects of

sector policies at the macroeconomic level.

1. Introduction
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The approaches to renewable natural resource management

have profoundly evolved over the last thirty years. While ini-

tial management principles were based primarily on a partial

approach, focusing on one resource only (e.g. timber), more

recent approaches tend to be more holistic by considering

the entire ecosystem to which resources belong (ecosystem

approach), including the market or non-market “services”

(e.g. carbon sequestration) provided by ecosystems.

However, the application of single-resource management

principles to the economics of ecosystems and their services

faces serious shortcomings. Scientific uncertainties hereby

play a major role. Resource-oriented management principles

remain of great relevance, as is the case in the fisheries sec-

tor, although the influence of ecosystem conditions on

resource availability and renewal is now fully acknowledged.

Each of these management principles has different ecologi-

cal, economic and social implications. Each can thus pre-

sent the justifiable management choice depending on the

political priorities. In other words, the definition of the ulti-

mate resource management “optimum” is largely a political

decision. Given the variety of management principles, a

fundamental question for donor agencies or public policy

makers consists therefore in the “right” choice among these

alternatives, considering the political priorities at stake.

Based on the case of fish resources (although the points

made are also valid for other natural resources), this sec-

tion presents the alternative management principles and

their respective political implications.

2. Management approaches

2.1 Sustained yield and associated principles

Shaped by the multiple-use philosophy on natural resource

management, theoretical work on natural resource econo-

mics in the 1960s and 1970s focused on optimal harvesting

rates to maximize the long-term yield potential of a given

resource, with further extensions to include monopoly,

uncertainty and other market imperfections. In this context,

the two principles of maximum sustainable yield (MSY) and

maximum economic yield (MEY) were common target set-

ters for “optimal” resource harvesting, generally regulated

through command-and-control measures. It is worthwhile to

remember that these principles, in their original definition,

only deal with ecosystem “goods” while neglecting ecosys-

tem “services”. A third option, although rarely accepted as

principle for the management of renewable natural

resources, refers to the situation of what has become wide-

ly known as the “tragedy of the commons” (free access). It

merits attention for its social implication, as discussed

below. After a description of the MSY and MEY principles,

the following discussion therefore also presents the open

access situation and its policy significance.

Maximum sustainable yields (MSY)
The maximum sustainable yields (MSY) principle from bio-

logical sciences was a highly influential criterion for the

management of renewable natural resources during the

1960s and 1970s, and gained new momentum with the

2002 Earth Summit on Sustainable Development in

Johannesburg. Based on a logistic growth model and espe-

cially applied to fisheries, the MSY represents the largest

long-term yield that can be harvested from a renewable

resource stock without compromising stock renewal

(Markandya et al., 2001). The logistic growth model

assumes that the annual net growth of a stock depends

only on the biomass of the stock, which is itself dependent

on the harvesting pressure. The net growth reaches a maxi-



mum when the actual, harvested biomass has been redu-

ced to half the initial, non-exploited biomass. Harvesting at

this point of maximal growth, while keeping biomass

constant (i.e. not consuming the “natural capital”), corres-

ponds to the MSY equilibrium or the biological optimum.

In Figure 1, the harvesting pressure corresponding to the

biological optimum is referred to as B*. As the harvesting

effort increases beyond B*, the biomass is further reduced

and so is its growth potential and sustainable yield. After

part of the biomass has been consumed, the system will

reach a new equilibrium with higher effort but less produc-

tion. The time needed to reach the new equilibrium

depends on the life cycle of the species, or group of spe-

cies, that constitute the stock. In the extreme situation, on

the right of the curve in Figure 1, the biomass has been

reduced to zero, which means that the stock is exhausted.

On the other hand, at low effort levels to the left of B*, the

biomass is higher but density dependent factors, such as

competition for food and cannibalism of smaller individuals,

start to reduce the net population growth. At some point

based on the average carrying capacity of the ecosystem

for the stock considered (where the harvesting effort is zero

and the biomass in place is the maximum that the ecosys-

tem can accommodate) net population growth becomes

zero1. The seminal reference on the subject of optimal

management of renewable resources is Clark (1976). From

a policy perspective, the MSY matters when seeking to

maximize the harvesting volume, e.g. to respond to nutrition

needs or to gain foreign currencies through resource

exports.

There are, however, reasons against the use of the MSY as

a management concept. First, the MSY originates from bio-

logy and holds true for isolated species with standardized

behavior. It cannot, therefore, be applied to species that are

interdependent with other species, or species that are sub-

ject to natural fluctuations. Second, the MSY principle

neglects any cost considerations, which means from an

economic viewpoint that the MSY cannot present a reliable

optimum. It has therefore been recommended that the MSY

be regarded only as an orientation, or benchmark, rather

than a norm.

Maximum economic yields (MEY)
The maximum economic yield principle arose from the

introduction of cost considerations into the previously pre-

sented biological growth model. This leads to a new harves-

ting optimum, which in Figure 2 is depicted by E* and cor-

responds to the harvesting effort in which the profits are

maximized. From a policy perspective, the maximum eco-

nomic yield (MEY) principle can be relevant when seeking

to maximize the extraction of financial rent from the resour-

ce, e.g. for the state budget through fiscal revenues. The

integration of economic aspects into the management of

renewable natural resources gave rise to various bio-eco-

nomic models, such as the Gordon-Schäfer Model in fishe-

ries or Faustman’s (1849) optimal rotation model in forestry.

A main criticism of these approaches is that they are limited

to a specific class of environmental problem, notably the

increasing scarcity of the marketed or consumed compo-

nents of a resource, such as timber or non-timber forest

products (Barbier, 1989). Other, usually non-marketable

functions or services of a given resource or ecosystem, as

well as the condition of the underlying resource-supporting

ecosystem, remain neglected. Yet, if nature as a whole is

considered as providing a variety of essential ecosystem

goods and services to humankind (MEA 2005), then the

definition of economically valuable functions must be broa-

dened to include not only the raw material (fish, timber) but

all the other important environmental services as well. This

2. Management approaches
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Figure 1: Maximum sustainable yield (MSY)

Source: The authors.

1 Note that in reality, an unexploited stock will tend to fluctuate about this biomass because of
environmental variability (Cochrane, 2002).



in turn would require a proper valuation of each of these

functions and services and the way they interlink with eco-

nomic activity, and the subsequent use of these valuations

to indicate the trade-offs that may emerge from natural

resource exploitation (Barbier, 1989).

Maximum entrants (free access)
In a situation of open access, nobody can be prevented

from accessing and harvesting a given resource. Yet as

new entrants start harvesting, the average returns from har-

vesting decline due to the overall limit of the stock. Open

access situations are thus typically associated with negati-

ve production externalities; the yields of all resource users

are affected by the entry of any new user. In this case, the

social costs associated with resource extraction (i.e. yield

losses for everybody) are not internalized into private deci-

sion-making. Assuming a price-taking and profit-maximizing

behavior, the individual user only compares his private

benefit to his private cost, and not to the social cost. Further

costs imposed on the entire community are not taken into

account. So in the presence of such production externali-

ties, rational private decision-making leads to non-profitable

harvesting regimes, which is typically a market failure. And

even if the externalities are well perceived, the common-

pool nature of the resource will lead each user to further

increase harvesting efforts bsed on the motto “if I don’t har-

vest myself, somebody else will”. At the end, this culminates

in the “tragedy of the commons2”, i.e. in an inefficient equi-

librium (ET) where, although the number of resource users

is maximized, resources are “over-exploited” with respect to

the economic optimum E* (since profits of all users have

been reduced to zero) and often also with respect to the

biological optimum B* (Figure 3).3

Although barely acceptable from an economic and ecologi-

cal viewpoint, there can be situations in which a policyma-

ker will opt for harvesting efforts beyond the economic or

biological optimum. For example, one motivation could be

to maximize the number of people working in fisheries in

order to increase employment opportunities (e.g. fisheries

in the European Union, Senegal and many countries

around the world). Pastoralism is another case when sound

risk-management strategies and social criteria provide

strong incentives to maximize herd size, even to the detri-

ment of herd productivity, tending to make ET an optimal

situation rather than a “tragedy”, given the particular set of

objectives and constraints in this sector. However, there are

sectors, notably forestry, for which the characteristics of

open-access or common-pool resources do not hold and for

which the ET situation cannot be taken as a reference.

In sum, this section presented alternative single-resource

management principles to demonstrate that each principle

can be the justifiable management choice, depending on

the ultimate political preferences. While the MSY focuses

solely on biological growth conditions, the MEY also consi-

ders economic conditions. The latter is often considered in

the standard literature on fisheries as the “unique” optimum

2. Management approaches
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Figure 2: Maximum economic yield (MEY)

Source: The authors.

Figure 3: Maximum entrants (free access)

Source: The authors.

2 Or, more exactly: the tragedy of free access
3 Note that the ultimate location of the “free access” equilibrium is defined by the slope of the
cost curve. It can therefore be located beyond or before the MSY, yet in all cases it is beyond
the economic optimum.



for fisheries management. However, the MEY can only be

considered as the economic optimum if the optimality

conditions hold (no price distortion, no information asym-

metry, no transaction costs, etc.), and if there is no reason

to promote other specific priorities, such as foreign-curren-

cy earnings, employment, food sovereignty and other eco-

nomic, social and political objectives that are not captured

in the MEY concept. Of course, the situation is different in

the real world. For instance, the MSY can represent the

optimal resource management principle for export-designa-

ted natural resources, if exports are at the center of the poli-

cy maker’s objective function. In this case, foreign-currency

earnings will be maximized at the cost of a lesser profit.

Likewise, a harvesting effort towards the “economically

inefficient” equilibrium ET can be the political optimum if

employment is the primary macro-economic objective or if

cultural preferences predominate. For example, if maintai-

ning pastoralists’ activities has crucial societal relevance

(e.g. in the Sahel zone), a policy maker may have a justi-

fiable preference for ET as the resource management opti-

mum, regardless of associated economic efficiency losses

in terms of herd productivity.

2. Management approaches
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2.2 Ecosystem and societal approach

A fundamental shift in renewable natural resource manage-

ment occurred in the 1980s/1990s with the rise in promi-

nence of the sustainability concept and the emergence of

the ecosystem approach. The ecosystem approach was

especially promoted by the Convention on Biological

Diversity (CBD) adopted during the Rio Summit in 1992. It

refers to an integrated perspective on the management of

renewable natural resources by looking not only at one

single resource, but also at the entire ecological system in

which the resource is embedded (the landscape). This also

includes an explicit recognition of the services provided by

ecosystems. The underlying argument, therefore, is that the

existence of a given resource largely depends on the heal-

th of its underlying ecological system. From an ecological

viewpoint, “ecosystem resilience” is an important factor in

preventing irreversible changes and guaranteeing healthy

ecosystems. Resilience refers to the ability of an ecosystem

to maintain its structure and behavior when faced with a

change in the environment. Common (1995) suggests that

resilience means that the system remains intact after an

environmental change that does not necessarily require the

survival of all species populations present before the chan-

ge. According to the same author, a system is considered to

be ecologically sustainable if it is resilient. Resilience

depends on various factors, including species dynamics

and diversity, and many of these are not even understood

from a scientific viewpoint. This renders management a

highly complex task and argues in favor of “adaptive mana-

gement” and the application of the precautionary principle.

Specifically, adaptive management refers to sustainable

management practices (for both ecosystems and species)

that are responsive to uncertainties and ecological fluctua-

tions, as well as being reversible and flexible (Barbier et al.

1994). Although desirable from an ethical viewpoint due to

its long-term sustainability objectives, the actual implemen-

tation of the ecosystem approach is highly complicated.

Difficulties pertain especially to the ongoing uncertainties

and ignorance regarding ecosystem functioning and consi-

deration of these factors during the management process.

Hence, with the emergence of the ecosystem approach,

natural resource management shifted from partial, single-

species/resource analysis (MSY, MEY) to a more holistic

(ecosystem-based) perspective. This latter idea consisted

not only in an explicit consideration of ecological complexi-

ties (dynamics of multiple species), but also of other social

and economic aspects associated with the use of a given

resource. Such holistic approaches require new forms of

management, allowing for greater involvement by the sta-

keholders associated with a resource or ecosystem. The

objective of greater stakeholder involvement raises ques-

tions about the appropriate form of stakeholder coordina-

tion (governance). Before dealing with possible forms of

governance, the following section takes a step back and

focuses on the available toolbox of incentive measures that

can be used to regulate the use of renewable natural

resources.
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There is a wide array of regulatory measures for coordina-

ting the use of renewable natural resources. These can be

distinguished as legal restrictions, market-oriented mea-

sures, and cooperation inducing measures. While the first

two belong to the traditional set of environmental policy ins-

truments, cooperation inducing measures, such as volunta-

ry agreements or contracts, have only recently gained pro-

minence in practical renewable natural resource manage-

ment.

The adequacy (effectiveness) of incentive measures

depends largely on the economic characteristics of the eco-

system goods and services considered. Based on the cha-

racteristics of excludability (i.e. feasibility of controlling

access to a good or service) and rivalry in consumption,

four classes of ecosystem goods and services are typically

distinguished:

� Private goods: These are goods and services for which
consumption is rival and exclusion is feasible, such as

the case with private forest lands.

� Club goods: These are goods and services for which
consumption is non-rival and exclusion is feasible, e.g.

scenic views in a protected area where visitors must pay

an entrance fee.

� Common-pool goods: These are goods and services
for which there is rivalry in consumption, but exclusion

is impossible, difficult, or subject to certain conditions.

This is the case with fish resources, fuel wood or pastu-

re land.

� Public goods: These are goods and services for which
there is neither rivalry in consumption nor feasibility of

exclusion, such as the case with clean air.

Note that the feasibility of exclusion depends not only on

the physical attributes of a good or service, but also on the

contextual factors such as location. A private lake that is

located far away from one’s house might be more difficult to

control than one closer by. This is due to the associated

transaction costs, which in some cases make “exclusion”

prohibitively expensive and thus economically inefficient. In

other words, excludability is not an absolute criterion but

depends also on the costs involved in enforcing exclusion,

including transaction costs arising from social characteris-

tics and structures.

In addition, the effectiveness of incentive measures

depends further on the institutional framework in place.

Adequately designed and consequently enforced institutions

are a fundamental pre-condition for policy instruments to

function properly. This requirement, however, is not always

met, especially in developing country contexts, seriously

undermining any regulatory approach. Generally speaking,

institutions can be defined as “the rule of the game in a

society” or “the humanly devised constraints that shape

human interaction” (North, 1990). Institutions are the implicit

foundation for all economic transactions, and their crucial

role in renewable natural resource management has been

emphasized by various scholars (e.g. Ostrom, 1990; North,

1990; Bromley, 1991). But institutions were long taken for

granted and largely neglected in the economic analysis. As

the distinguished economist Williamson (2000) noted, “We

are still very ignorant about institutions”. Yet institutions play

a very significant role since they are not only the foundation

for all instruments and governance structures, but they can

sometimes become instruments themselves, such as when

regulators consciously choose to enhance institutional struc-

tures. In the early property rights literature, for example, the

solution to the “tragedy of the commons” was seen in the

creation of clearly defined private property rights (e.g.

Demsetz, 1964; Hardin 1968). However, the definition of

property rights or institutional change requires time, a requi-

rement not always in accordance with the operational reali-

ties of policy makers and donor agencies.

3. Incentive measures



Moreover, information plays a special role in policy making

and can sometimes also be considered as an instrument in

its own right (Sterner, 2003). Information asymmetries

strongly influence the incentive structure in place to use or

govern a given resource or ecosystem, and one way to

reduce information asymmetries is through cooperation-

inducing measures, as will be discussed below. Yet infor-

mation-based measures can also make externalities visible

and thus help people understand the actual benefits and

costs of particular management techniques. Examples

include: capacity building and technology transfer; surveys

revealing public preferences on the costs and benefits of

ecosystem goods and services; monitoring systems that

can facilitate the enforcement of rules (Fischer et al., 2004).

Hence, proper access and use of information can be a pre-

condition for effective public regulation while also being an

incentive measure in itself.

Lastly, real world regulators are hardly in a position to actual-

ly choose among several policy measures or to introduce

them in isolation. Often, real world policy making is the result

of the power configuration existing between stakeholders

and interest groups, rather than a decision made by the

regulatory authority only. Moreover, due to political-econo-

mic factors, the ultimate policy measure is only the second-

best solution and often a combination of several regulatory

measures. Such political-economic factors, previous policy

choices, cultural values, as well as existing socio-economic

and institutional structures, strongly influence the implemen-

tation and effectiveness of a given policy measure. For

contexts in which administrative regulations have predomi-

nated, for example, the introduction of market-based instru-

ments will face profound challenges (Godard, 1991).

These points underline the crucial relevance of careful ex-

ante assessment of the initial conditions to identify the most

adequate incentive measure (or mix of measures). The fol-

lowing section presents typical incentive measures for

resource or ecosystem regulation. Note that these mea-

sures basically deal with the question of “how” to manage

resources or ecosystems; the question of “who” (which sta-

keholder) will manage a given resource or ecosystem, and

under which governance system, is the subject of the sec-

tion thereafter.

3. Incentive measures
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3.1 Legal regulation

The traditional instruments for regulating access to, and

use of, renewable natural resources were of a regulatory

nature. Generally speaking, legal or administrative instru-

ments are measures that explicitly require or restrict speci-

fic actions on the part of individuals or firms. They are a fair-

ly common type of policy instrument in natural resource

management. Examples include: quota systems regulation

for the exploitation of biological resources, such as fish or

wildlife; the establishment of national parks; access regula-

tions for hunting or fishing areas (licenses); fire bans during

the dry period; mandatory replanting of trees after harvest;

or mandatory use of a certain technology to fish, hunt or

farm. The advantages of these approaches are their intuiti-

ve simplicity and that pre-formulated objectives can be

achieved with high probability, as long as adequate monito-

ring and enforcement can be assured (OECD, 1999).

The relative efficiency of quantity instruments (to which

legal measures belong) compared to price instruments

(taxes) has been the subject of considerable academic

debate, starting with the work by Weitzman (1974). In

essence, Weitzman demonstrates that given perfect infor-

mation, price-based mechanisms and quantity-based

mechanisms can be equivalent; in cases with incomplete

information, the specific circumstances define which

mechanism is more efficient.

Legal measures are criticized for being inefficient, as it is

typically not feasible for the regulator to have knowledge

about the individual resource-use practices due to prohibi-

tive information requirements and administrative costs

(high transaction costs typically translated into high finan-

cial costs). Another criticism refers to the neglect of econo-

mic aspects in the design of legal measures, which hardly

provide sufficient incentives for reducing externalities. For

example, while global quotas may potentially reduce ove-

rall resource depletion, they can also induce adverse

effects and thus be economically inefficient (e.g. fisheries

and the “race for fish”) in contrast to individual quotas (see

below). Moreover, legal instruments are fraud-prone, and



many — such as the limitation of private property rights —

can be misused to protect the interests of powerful resour-

ce stakeholders rather than the resource itself (Sterner,

2003). The reasons why legal measures are still the most

commonly used instruments include (from a traditional

economic viewpoint): their intuitive simplicity; the short

time horizon of many policy decisions (i.e. policy res-

ponses are often expected to be visible within a short time

period so that policy makers or funding agencies can take

credit for these responses); and their higher public accep-

tance due to the perceived associated lower costs compa-

red to other instruments (ibid). Still, the value of legal regu-

lations is recognized in defining the overall framework for

economic activity, including the correction of market fai-

lures, such as in the case of ecosystem goods and ser-

vices with public good character.

3. Incentive measures
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3.2 Market-oriented measures

Market-based incentives are measures that have an impact

on people’s activities within markets, usually via the price

mechanism. Instead of imposing restrictions on the indivi-

dual decision-making process, market-based incentives

seek to affect the decisions by introducing new elements

into the equation. Individuals are left free to make their own

decisions while taking into consideration signals set by the

government or other non-state actors regarding the value of

different environmental resources. The virtue of these

approaches lies in the theoretical expectations that they

will: (i) minimize the costs of complying with regulations;

and (ii) stimulate technological change because the tax (or

need to buy permits) is avoided if the environmental dama-

ge is reduced (Pearce, 2002). Note that over-exploitation of

a resource generates production externalities that within

the scope of this note are also referred to by the term “pol-

lution”. Typical market-based instruments include taxes and

tradable rights. Yet the removal of adverse incentives (e.g.

agricultural or fisheries subsidies), although usually not

considered as a policy instrument on its own, can be viewed

fundamentally equivalent to the imposition of taxes

(Goeschl and Lin, 2004).

Important to note is the crucial role of public authorities in

the implementation of market-based instruments, which

contrasts with the idea of a spontaneous development of,

for example, markets for tradable permits in the absence of

public regulation (Godard, 2000). In the case of taxes, for

example, it is the regulator who modifies the price signal to

then let the market determine its new equilibrium (e.g. the

level of the water tax defines the water quantity consumed).

In the case of tradable permits, on the other hand, the regu-

lator defines the quantity of the regulated good or service

and lets the market determine the corresponding price.

Hence, although the market determines access and use of

a given resource, it is the regulator who shapes the initial

conditions.

Environmental taxes and charges
Taxes are among the most traditional market-based instru-

ments. They can have manifold objectives, including: royal-

ties (e.g. tax levies on extracted resources); income taxa-

tion; charges for public services (e.g. waste disposal); cor-

rection of environmental externalities, i.e. eco-taxes sensu

stricto (see next paragraph on environmental taxation); and

targeted support to a sector or activity (e.g. tax relief for the

implementation of agricultural projects in the Brazilian

Amazon during the 1970s). At least since the 1970s, the

application of environmental taxes has been widely promo-

ted by major international organizations, such as the

Organisation for Economic Co-operation and Development

(OECD) and the World Bank. Water and forestry are of spe-

cial interest in this regard. The application of fiscal instru-

ments in forestry was addressed by Engelin and Klan

(1990) and Karsenty (2002).

The notion of an environmental tax related to the money

value of environmental damage dates from Pigou (1920).

He argued that in the case of externalities (when the margi-

nal private net product deviates from marginal net social

product), intervention through a tax would be justifiable as

a means of maximizing economic welfare (Pearce, 2002).

The basic idea is that for any given tax rate, each polluter

will reduce environmental damage up to the point where his

marginal abatement costs are just equal to the tax. In this

way, the marginal abatement costs of all polluters are

equal, a result that also meets the requirement of minimi-



zing the sum of all abatement costs. The notion of the pol-

luter paying for the environmental damage he causes beca-

me the “polluter pays” principle coined by the OECD (1975).

Environmental taxes can take many forms, such as conser-

vation levies to discourage environmentally damaging acti-

vities or non-compliance fees.

There is considerable literature on how a system of

Pigouvian taxes can generate efficient outcomes by inter-

nalizing the negative externalities and therefore inducing

individual agents to produce the public goods (in this case:

environmental conservation) at the socially desirable levels

(Baumol, 1972; Baumol and Oates, 1988; Oates, 1995;

Lévêque, 2000). A fundamental condition hereby is that the

marginal benefit and cost curves are observable with suffi-

cient accuracy and at a sufficiently low cost. Studies sho-

wing how uncertainties regarding marginal benefit and cost

curves can result in inefficiencies started with the work by

Weitzman (1974).

The optimal aspects of pure environmental taxes, however,

are based on several classical assumptions (full informa-

tion, honesty, benevolent regulator, appropriate concepts of

property rights) that are not always fulfilled in reality, thus

complicating the use of taxes in many cases. When indivi-

dual damage to renewable natural resources cannot be

observed with sufficient accuracy at a reasonable cost due

to unknown biological processes (biological uncertainty),

stochastic influences (natural variability) or the inability to

measure individual contribution to an environmental pro-

blem (monitoring problem), Pigouvian taxes will not be

appropriate (Goeschl and Lin 2004).

For example, eco-taxation may be useful in the case of

fisheries or pastoralism, for which the environmental impact

(externality) can be approximated by the amount of fish

extracted or the number of livestock units. But this is diffe-

rent in the case of forestry, since a tax on extracted timber

volume would not correspond to the environmental externa-

lity associated with timber extraction. Indeed, research has

demonstrated that a tax on the volume of extracted timber

does not correspond to an environmental tax in the

Pigouvian sense since the social and environmental dama-

ge caused by timber extraction is far from being solely

dependent on the volume of extracted timber (Paris and

Ruzicka, 1991; Leruth, Paris and Ruzicka, 2001). An alter-

native to taxes on individual activities consists in ambient

taxes, i.e. a charge per unit deviation between a desired

and a measured ambient concentration level, imposed on

every potential polluter when measured ambient pollutant

levels exceed some desired cutoff level (Xepapadeas,

1995), as suggested by Segerson (1988) and Xepapadeas

(1991, 1992) in the context of pollution control. In the

context of renewable natural resources, ambient taxes may

be useful for soil and water pollution from pesticides.

In addition to methodological constraints, political-economic

factors present further limitations in the design of “true”

Pigouvian taxes. The basic requirement for the Pigouvian

tax to work consists in the possibility that a levy on the

socially damaging activity will narrow the distortion between

the private and social costs of the activity. However, in

many cases this condition is not fulfilled, and taxes are too

low compared with the externalities they should price, or

they are imposed on the smaller rather than the larger pol-

luters, granting the latter substantial exemptions (Andersen,

2006). Very often, indeed, taxes are used to augment fiscal

revenues rather than to correct market failures.

There are thus a number of theoretical, methodological and

political-economic constraints on the implementation of

pure environmental taxes. Since taxes essentially cause

price distortions4, precaution is required, especially with

respect to the (incentive and distributional) effects of a tax,

which need to be evaluated prior to implementation. An

export tax on primary products, for example, can lead to an

excess of the product on the local market and thus to an

artificial price decrease and wasteful resource use (for

forestry and the so-called cheap log policy, see Karsenty,

2002). On the other hand, tax cuts for local resource trans-

formation activities can lead to less efficient processing and

over-capacity, thus decreasing the value-added (for fishe-

ries, see Rojat, 2006). Likewise, it is crucial to assess who

is ultimately paying for a given tax since taxes can be trans-

ferred to third parties, not to those originally targeted. In

sum, taxes have a strong theoretical basis and can be very

efficient economic instruments, but they can hardly be the

panacea for internalizing environmental externalities; their

adequacy (whether or not in combination with other instru-

ments) needs to be assessed in each individual case. In
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particular, the requirements of functioning markets, clearly

defined property rights and governance structures, as well

as information and monitoring issues, seem to present the

main challenges for the application of environmental taxes

in developing country contexts.

Tradable permits and rights
Another important market-oriented incentive measure is tra-

dable permits and rights. The theoretical foundation is

Coasian (Coase, 1960), although the instrument is general-

ly ascribed to Dales (1968). Coase (1960) argued that, first,

the direction of a pollution externality depends on property

rights; secondly, when transaction costs are low, for

example in cases with a small number of victims and an

equally small number of polluters, voluntary bargaining bet-

ween the two parties – rather than a Pigouvian tax – will

lead to the optimal solution, since bargaining will be relati-

vely cost-free. However, Coasian bargaining only works

under the above conditions. As the number of polluters and

victims increases, for example, bargaining is no longer

cost-free, and both individual and group interests tend to

diverge. Following up on Coase’s approach, Dales (1968)

argued that in many cases it is not possible, or desirable, to

distinguish between polluters and pollutees.

Dales’ suggestion was therefore to create an authority that

would decide total pollution and sell “rights to pollute”, whe-

reby the sum of the pollution allowed by the permits corres-

ponds to the total level of decided pollution, and the market

allocates the total quota among firms, as reflected in their

demand for permits or their abatement costs (Dales, 1968).

Because pollution without a permit is not allowed, each sta-

keholder is expected to reduce environmental damage as

long as the cost of doing so is less than the price that would

have to be paid for a permit. In consequence, a high abate-

ment-cost polluter will tend to buy permits, whereas low-

cost polluters will sell permits. The equilibrium price for the

permits is determined by the permit market. Although much

younger in practice, tradable permits have developed rapid-

ly and successfully in public policy (Pearce, 2002). Systems

of marketable permits have been widely and successfully

used in fisheries in the form of individual transferable quota

(ITQ) programs (Sterner, 2003), or in land management in

the form of tradable development rights (TDR), such as cur-

rently explored in Brazil (Chomitz et al., 2004; Chomitz,

2004). Further prominent examples of marketable permits

include the United States SO2 cap-and-trade program

since the early 1990s and the European CO2 emission tra-

ding system since the early 2000s.

From a policy making perspective, tradable rights have the

advantage that once the system is put in place and permits

distributed (via auction, grand-fathering or other mecha-

nisms), the market will coordinate the allocation of permits

among the resource users. Grand-fathering is often the

politically more feasible allocation option, although from an

efficiency perspective, it is generally viewed as a second-

best solution compared to auctioning, for example.

Auctioning tradable permits for resource use has specific

advantages and disadvantages. On the one hand, auctio-

ning of permits (or licenses) reveals information on the pro-

fits obtained from extracting or using a given resource, thus

ensuring the identification of the “right” price through the

“invisible hand” (the market). On the other hand, differences

in technological performances, price uncertainties, adminis-

tration and transaction costs as well as resource heteroge-

neities (e.g. forests are not homogeneous) may hinder auc-

tioning efficiency. Speculation or money laundering can also

create adverse conditions (although not limited to the

context of auctioning). Possibilities for overcoming these

difficulties include periods of validity sufficiently long

enough to ensure investment security and to discourage

speculation, as well as deposit or final-sanction measures

to induce good management practices.

Tradable permit systems can be quite cost-efficient.

However, whether tradable permits are the adequate poli-

cy measure needs to be decided on the basis of efficien-

cy, equity and legitimacy. The latter is not always ensured

since the underlying assumptions of tradable permits are

based on the concept of exclusive property and on the

prerequisite that the involved actors adhere to market

logic in their practices; such requirements are not always

fulfilled in the context of developing countries (Karsenty,

2004). Moreover, for these instruments to work, there are

certain conceptual and practical issues to overcome,

basically dealing with: the proper definition of property

rights (what do the rights consist of and who may claim

such rights); the validity of these rights (for a limited time

period or in perpetuity); and the requirement that the

rights are enforced once assigned, including efficient

monitoring and sanction mechanisms (Sterner 2003). The

3. Incentive measures
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considerable time and effort required to design and install

a system of tradable permits might not correspond to the

policy maker’s objective of producing visible results

within a given election period.
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3.3 Cooperation

Cooperation-based incentive measures are some of the

more recent instruments used in renewable natural resour-

ce management, especially concerning the management of

common pool resources (CPR). As explained before, CPR

can be characterized by rivalry in consumption and by non-

excludability, which ultimately allows for free-riding (i.e. pri-

vate actions whose costs are borne by the entire society, as

in the case of over-fishing or over-grazing). The game “pri-

soner’s dilemma” is commonly used to illustrate the pro-

blem of free-riding vs. cooperation and offers insight into

the overuse of resources when incentives to cooperate or

ownership control is insufficient. The game is as follows:

Two prisoners are questioned separately about a crime

they are supposed to have committed. Each may give evi-

dence against the other or may say nothing. If both say

nothing, they get a minor reprimand and go free because of

the lack of evidence. If one gives evidence and the other

says nothing, the first goes free and the second is severely

punished. If both give evidence, both are less severely

punished. The overall (globally) best strategy is for both to

say nothing. However, not knowing (or trusting) what the

other will do, each prisoner’s (individual) best strategy is to

give evidence, which is the worst possible outcome.

Hence, the solution to the “prisoner’s dilemma” is coopera-

tion. The concept of cooperation refers to the practice of

people, or greater entities, working together with common-

ly agreed-upon goals and possibly methods, instead of wor-

king separately in competition. Within a game-theory analy-

sis framework, Axelrod (1984) revealed the benefits of reci-

procal cooperation and how trust and a reputation for

cooperation make “rational” cooperation a more likely out-

come (Gillinson, 2004). With respect to CPR management,

cooperation inducing measures can help overcome the “pri-

soner’s dilemma” and induce more sustainable resource

use. Measures to induce cooperation include contracts or

organizations. Note that strong institutions are a precondi-

tion for the proper functioning of contracts or organizations,

which again need to be ensured by public regulators.

Contracts
Contracts can be used to induce cooperation. Contractual

arrangements can be defined as written or traditional

mutual agreements, enforceable by law or customs, bet-

ween two or more parties that something shall be done by

one or both. In the realm of renewable natural resources,

there are two major types of contract governing the rights of

owners and users over resources: (i) resource utilization

contracts, including leases, concessions, licenses and per-

mits; and (ii) service procurement contracts for environmen-

tal management, such as protected-area management,

forest monitoring or payments for environmental services

(Morell, 2001).

A key concern in the development of contracts has been to

ensure that the contracts are drawn up as efficiently as pos-

sible. A major source of efficiency losses (and the motiva-

tion for contracts to exist) is due to the presence of informa-

tion asymmetries between the contracting parties. The prin-

cipal-agent model is designed for situations in which non-

peer players with only partially common interests act in an

asymmetrical information context. The model stages a

regulating authority (the principal) and one or more opera-

tors (the agent(s)), who conclude a contract under which

the agent agrees to comply with the objectives set by the

principal in exchange for positive sanctions. In this context,

contracts may provide efficient organizational alternatives

to a dysfunctional market. They are designed to minimize

transaction costs and create incentives and control mecha-

nisms aimed at conflict resolution and cooperation.

Three types of contract-theory problems are commonly

encountered within the principal-agent set-up: The first,

moral hazard, refers to a situation in which there is sym-

metric information between the involved parties at the

contracting stage but asymmetry of information arises

during the relationship through: (i) hidden actions, i.e. the

agent takes an action that cannot be observed by the

principal, and the principal observes only a noisy signal of

the action; or (ii) hidden information, i.e. the principal



observes the agent’s actions but does not know whether

the action is appropriate. The second is adverse selection

and refers to situations in which asymmetric information is

present before the parties negotiate the contract, thus allo-

wing the better-informed party to influence the terms of the

contract for its own benefit. The third deals with non-verifia-

bility and refers to a situation in which the involved parties

are symmetrically informed, but cannot verify this to the

courts and have thus to rely on mutual confidence.5 See

Martimort (2005) or Brousseau and Glachant (2002) for a

brief overview on contract theory; for more in-depth literatu-

re, see Bolton and Dewatripont (2005), Laffont and

Martimort (2002), or Salanié (1997). For a more operational

approach to contract design for renewable natural

resources, see Morell (2001).

Payments for environmental services (PES) present a cur-

rently very popular contract mechanism for inducing the

conservation of renewable natural resources. Based on

voluntary contractual agreements between providers and

beneficiaries of environmental services, examples include

the national-level payments for the environmental services’

program in Costa Rica (Rodriguez, 2006), or the Regional

Integrated Silviopastural Ecosystem Management Project,

financed by the World Bank and implemented in Colombia,

Costa Rica and Nicaragua (Pagiola et al., 2004). For a

general introduction to payments for environmental ser-

vices, see for example Wunder (2005); for a presentation of

PES for forest conservation, see Pagiola et al. (2002).

Voluntary agreements can be seen as further variants of

contracts. Voluntary agreements have two objectives: nota-

bly, to provide more flexibility to the private sector; and, on

the global level, to counter problems of articulation between

international trade and natural resource management. Four

types of voluntary agreements are typically distinguished: (i)

voluntary, unilateral commitments by firms; (ii) environmen-

tal agreements resulting from direct bargaining between pol-

luters and pollutees; (iii) environmental agreements negotia-

ted between industry and public authorities; and (iv) public

voluntary programs, such as audits, certification or labeling.

An example of a voluntary agreement is the two-year mora-

torium on soybeans from deforested areas in the Brazilian

Amazon, which was declared by major soybean traders in

July 2006. For a detailed presentation of voluntary agree-

ments, see for example Börkey et al. (2000).

Organizations
Organizations present another mechanism for inducing

cooperation. They can be defined as an institution that

consists of a group of individuals bound by some common

purpose to achieve objectives (North, 1990). They can also be

viewed as a network of relational contracts between indivi-

duals with the objective of regulating economic transactions

(Richter and Furubotn, 2003). They can be formal or informal

in nature. Examples include political bodies (political parties,

regulatory agencies), economic bodies (firms, trade unions,

cooperatives), social bodies (churches, clubs, associations)

and educational bodies (schools, universities). In the area of

the environment, examples are watershed agencies or com-

mon property resource (CPR) management systems.

From an institutional economics viewpoint, organizations

evolve in response to positive transaction costs, which arise

basically from information asymmetries. The existence of

pricy transaction costs is the fundamental postulation of the

new institutional economics. Transaction costs represent in

the real world the costs of gaining information, negotiating

contracts and monitoring contract implementation.

Transaction costs may then be defined as the resources

spent for the creation, maintenance and use of institutions

(Richter and Furubotn, 2003). Transaction costs were first

discussed by Coase (1937), who argued that the decision

on whether to do a transaction within a firm or in the mar-

ketplace is determined by transaction costs. He suggested

that the chosen form of control (the firm or the market)

would tend to be the one with the lowest transaction costs.

In other words, if given a choice, individuals will most likely

choose the set of institutions, contracts or transactions that

minimize the (transaction) costs of doing their business.

As equivalents to Coase’s firms (Coase, 1937), organiza-

tions can present an appropriate choice in the regulation of

renewable natural resources, as in the form of watershed-

management agencies, local users groups or cooperatives.

Theoretical contributions on the design and functioning of

organizations are provided by several economic sub-disci-

plines. There is substantial literature on industrial (firm)

organizations (e.g. Williamson 1981a, 1981b) and organi-

zational governance (Williamson, 2005).
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Over the last decade, new forms of governance have wide-

ly emerged in the environmental arena. The traditional defi-

nition of “governance” is “the act or process of governing”

and largely synonymous with “government”. Recent usage

of “governance”, however, typically distinguishes governan-

ce from government, to refer to new forms of coordination

through networks and partnerships that differ from the top-

down control through hierarchy and individualized relation-

ships coordinated through markets. The rise of new forms

of environmental governance refers hereby not only to the

emergence of new actors (private sector, NGOs) and policy

instruments (contracts, partnerships), but also to new forms

resulting from various combinations of the two and their

implementation at different spatial scales, leading to new

forms of coordination (local versus regional public-private

partnerships, regional co-management schemes). The

question of the “right” spatial scale refers to the range of

possible levels of governance, from local stewardship

(through decentralization or community empowerment) to

international coordination through multilateralism or interna-

tional private networks.

Governance also gained further relevance given, at

the same time, the enhanced questioning of the logic

of state production of public goods (the state finan-

cing the provision of public goods, such as waste col-

lection or the management of public forests). This

resulted in a retreat of the state from production acti-

vities, which lead not only to the emergence of new

governance systems (e.g. public-private partner-

ships) but also to new policy tools (e.g. contracts and

partnerships).6

These new forms of coordination or governance raise

the question of when to promote which model of gover-

nance and at which spatial scale (local, regional, natio-

nal). This decision is clearly linked to a proper evaluation

of the associated costs and benefits (i.e. performance,

operability, etc.) of alternative governance structures.

The following section provides a brief overview of the

variety of stakeholders involved in forming new forms of

governance. We then discuss alternative combinations

of stakeholders (“who”) and instruments (“how”) that ulti-

mately form such systems of governance.

4. Governance models

4.1 Actors of governance

On the actor side (the “who”), we basically distinguish two

main actors of governance: the state; and the civil society.

Since the civil society is a heterogeneous group, we prefer

to decompose the civil society into private firms, non-

governmental organizations (NGOs, trade unions) and the

community. Recall that our intention consists more in illus-

trating the plurality of (local) actors and their stake in rene-

wable natural resource use rather than in providing an

exhaustive list of actors.

� State: The state is probably the most traditional actor of
governance and was long perceived as the only gover-

ning authority. As the guarantor of collective interests,

the state is expected to act in the society’s best interest

and thus to ensure the realization of macroeconomic

objectives (e.g. employment, social equity, international

6 Note that academic questioning of the State providing public goods had already started
much earlier among scholars of the Public Choice theory.



trade, environmental quality), the provision of public

goods and services that otherwise would not be delive-

red by the market, and the provision of other legal or

institutional infrastructures that reduce transaction costs

and support individual economic activities. Without

advocating for an altruistic, “benevolent dictator”, we still

expect the state to pursue societal preferences that are

not necessarily the aggregation of individual prefe-

rences (as assumed by the neoclassical economic theo-

ry). Such collective environmental preferences can

include the conservation of biodiversity or national parks

that maintain ecosystem services. In other words, the

state’s interest in resource or ecosystem management

is expected to ensure the overall societal interest.

However, the state is hardly in a position to ensure on

its own the realization of collective preferences. The

characteristics of environmental and natural resource

management problems, together with the constraints on

the public budget and limits on the efficiency of state

action, induce the state to consider new forms of gover-

nance and to collaborate with other stakeholders to ulti-

mately respond to societal preferences and ensure

effective environmental regulation.

� Local governments: Local governments are part of the
public authority system although under the state autho-

rity. Since local governments are situated closer to their

voters, they are expected to show greater propensity for

strategic decisions, such as the creation of visible and

immediately profitable infrastructure projects, rather

than providing an invisible environmental public good

with long-term benefits. On the other hand, local

governments are closer to local realities and thus affec-

ted by local environmental problems, such as can arise

from inadequate resource management practices. In

sum, local governments are expected to have more

opportunities to identify locally feasible and efficient

regulatory responses to natural resource management

concerns.

� Private firms: Private firms have become a crucial
actor in environmental governance. The emergence of

multinational firms investing and acting in different

countries, mostly supported by local public authorities to

achieve greater economic development, has given them

substantial bargaining power on what concerns environ-

mental policy making. But also small- and medium-

sized firms have emerged as pro-active, policy shaping

entities. The underlying motives of the private sector are

based primarily on profit-maximization. Private firms’

stake in renewable natural resource management is in

the form of resource harvesters or users. As stakehol-

ders in environmental governance, private firms have

become involved in seeking certification for environ-

mentally and socially sustainable production processes

or products, or actively elaborating standards of corpo-

rate social and environmental responsibility, such as the

World Business Council for Sustainable Development.

They have also developed partnerships with other

actors.

� Non-governmental organizations (including trade
unions, etc.): NGOs have emerged as another crucial
actor in the environmental governance arena. The ulti-

mate motivation (stake) of NGOs is based on each orga-

nization’s specific agenda (environmental, social or other

objectives). As regards the coordination of renewable

natural resources and ecosystems, NGOs have become

important stakeholders in environmental regulation.

They have not only proposed new policy instruments

(e.g. “conservation concessions”, an instrument develo-

ped by Conservation International that basically consists

of agreements between the NGO and the state or local

land users to conserve a given area for a predefined time

period in exchange for compensation), but also new

forms of stakeholder coordination, such as partnership

trust funds or independent certification schemes.

� Community: The community refers to the unorganized
part of the civil society. Strictly speaking, however, this

class overlaps with all the other actor categories since

each individual is also part of the community. Still, we

hereby refer to the share of the population that has not

been covered by the other classes. Communities also

embrace harvesters or users of renewable natural

resources. Yet due to the lack of organization, their

voice in environmental regulation is a priori probably the

weakest. Finally, the community consists of consumers

who through their consumption choices can influence

environmental practices, e.g. by opting for eco-certified

products or by soliciting services of a firm with socio-

environmentally friendly practices.
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In addition to the question of who should be involved in

the coordination of resources or ecosystems, there is also

the question of which model of governance to choose, i.e.

which combination of actors and instruments should be

envisaged. This again is a crucial question for policy

makers and donor agencies. To shed light on the variety

of actors in the governance of renewable natural

resources, we provide in the following paragraphs a brief

presentation of governance models that we find relevant

for the coordination of renewable natural resources.

Without neglecting the role of legal or market-oriented

measures, we emphasize that a crucial requirement for

these governance models to function are institutions and

contractual arrangements.

4. Governance models
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4.2 Public governance models

Public governance models attribute a key role to public

authorities, i.e. central governments (the state) or local

governments. Legal measures are among the traditional

regulatory measures through which the state defines how

much, where, or by whom a given resource may be used.

Examples include land zonings or the designation of natio-

nal parks. Yet the application of market-based instruments

also requires some type of public intervention. Even if the

access and use of renewable natural resources is ultimate-

ly regulated by the market, strong institutions that define

and enforce the necessary legal framework, or other regu-

latory interventions (setting the appropriate tax level or the

appropriate number of tradable permits) are indispensable.

Although purely public governance models may seem less

important than before, there are times when state gover-

nance, in various forms, remains of high relevance, such as

in fostering legal and institutional frameworks, or applying

certain economic instruments (taxes, tradable rights). We

distinguish between two models of public governance: the

state governance model; and the decentralized governance

model.

State governance
With state governance, we are referring to the traditional

form of governing through hierarchy, in which public autho-

rity lies with the central government. As outlined in the pre-

vious section on the actors, the state is expected to ensure

the realization of collective preferences. Since the central

state is physically and administratively further distant from

its voters and the local context, it may have greater flexibi-

lity to also address topics that from a voter’s perspective

might be less of a priority, notably the provision of public

environmental goods and services at the national and glo-

bal level. Typical (and not exclusive) regulatory instruments

include legal and market-oriented measures to shape rene-

wable natural resource policy.

Decentralized public governance
The decentralization of tasks and decision-making power

from the central government to local governments is ano-

ther form of public governance, and it differs profoundly

from traditional central government control. The argument

for decentralization lies in the assumption that local

governments possess greater knowledge of the local

needs and have more information on locally feasible

actions. As outlined in the previous section, local steward-

ship can result in greater responsibility regarding local

resources and ecosystems, although the direct proximity to

constituencies (voters) may also risk a preference for

voter-friendly activities (infrastructure projects) over provi-

sion of the more “invisible” environmental public good. A

distinction is often made between political and administra-

tive decentralization. Compared to political decentraliza-

tion, which basically consists in greater political participa-

tion, administrative decentralization implies greater politi-

cal, administrative, and financial independence for local

governments from central governments. Major administra-

tive decentralization efforts in environmental policy were

undertaken in Brazil, for example. Many African countries

also have decentralization as a priority, which offers oppor-

tunities for environment and natural resource management

at the local level.



Public-private governance models attribute a key role to

collaborative relations between governments and private

actors, i.e. non-governmental organization or private firms.

The aim of such co-operative regulation is to make the

mutual dependencies among stakeholders productive, e.g.

governments benefiting from the problem-solving capacity

of private stakeholders by forging strategic alliances with

them. The mechanism for change consists in communica-

tion, dialogue and negotiations between the stakeholders,

expressed in contractual arrangements, including voluntary

contracts, agreements and partnerships among the stake-

holders. The expectation is that these collaborative gover-

nance systems will ultimately allow for more effective envi-

ronmental policy regulations. Typical examples of such

governance models include public-private partnerships or

co-management systems.

Public-private partnerships
Public-private partnerships (PPP) are based on contractual

arrangements between government and private sector

entities for the purpose of providing public goods and ser-

vices (e.g. infrastructure services, water sewage services,

protected-area management). The concept stems from

business administration, and the underlying logic for esta-

blishing partnerships is that both the public and the private

sector have unique characteristics that provide them with

comparative advantages in specific aspects of service or

project delivery (Loew and McLindon, 2002). Contractual

arrangements include service contracts (1-2 years), mana-

gement contracts (3-5 years), leases (8-15 years), conces-

sions (25-30 years) or build-operate transfer (BOT) arran-

gements (2-30 years). In return for agreeing to provide the

service, the private partner receives payment (in the form

of a fee, tariff or user charge) according to certain stan-

dards of service and other criteria as specified in the

contract. The government is relieved of the financial and

administrative burden of providing the service, but it retains

an important role in regulating and monitoring the perfor-

mance of the private partner. PPP are thus not a substitu-

te for strong and effective governance and decision-

making by government.

With the renewed concepts about the role of the state, and

the decrease of public funds, PPP became a suitable arran-

gement for serving the interests of both public and private

actors. PPP are widely promoted by national and internatio-

nal organizations, including the OECD and the World Bank.

One example is the public-private partnership program fun-

ded by the Inter-American Development Bank in El

Salvador for local economic development of the agricultural

sector. Another example of PPP is the partnership between

German Technical Assistance (GTZ) and the banana produ-

cer Chiquita Brands International in Costa Rica to preserve

biodiversity, to promote conservation and to find new inco-

me sources for the local population in the northeastern part

of the country.

Co-management systems
Co-management schemes pertain to concerted manage-

ment and/or decision-making between communities or

user groups and the state and can be viewed as being bet-

ween pure-state and pure- communal control (Pomeroy

and Berkes, 1997; Kuperan et al., 1996). They are based

on contractual arrangements between the state and the

user groups. They typically involve the recognition, legitimi-

zation of sector- or local-level management systems (even

traditional or informal), and a certain degree of community

based resource management is a central element of co-

management (Pomeroy and Berkes, 1997). Reduction in

the authority and responsibility of the central agencies is

alleged to result in co-management being a more efficient

institutional arrangement for managing natural assets.

Criticisms against shared-management approaches to

renewable natural resource governance are similar to

those expressed for common-property resource (CPR)

management, i.e. the difficulty of designing and enforcing

adequate institutional arrangements. Nonetheless, co-

management systems have received increasing interest

from donor agencies for their adequacy in cases of com-

mon property resources, such as fisheries or pasture

management. In Madagascar, for example, co-manage-

ment has been successfully applied to the shrimp fisheries

sector (Rojat et al., 2004). For further contributions on the

application of co-management to renewable natural

resources, see for example Baland and Plateau (1996),

Sherry and Halseth (2003), or Borrini-Feyerabend et al.

(2004).
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Global public policy networks
Global public policy networks have emerged over the past

two decades. In these networks, states, international orga-

nizations, civil society actors and private firms are collabo-

rating to achieve what none of the single actors is able to

achieve alone (Reinicke and Deng, 2000; Witte et al.,

2000). The mechanism of change in these networks is

based on platforms of discussion and exchange that ultima-

tely result in regulatory agreements. The World

Commission on Dams (WCD), for example, was designed

to respond to the operational and participatory governance

challenge of generating institutional arrangements and

decision-making processes that facilitate sustainable dam

construction. WCD has managed to overcome the gridlock

among development planners, contracting firms, and envi-

ronmental groups involved in the construction of large

dams. Global public policy networks can play an important

role in regulating global public goods (biodiversity conser-

vation, climate change mitigation). Policy makers or donor

agencies can opt to collaborate themselves, or they can

invite their constituents to join such global public policy net-

works in the quest for adequate regulatory arrangements.

4. Governance models
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4.4 Private governance models

Private governance systems refer to regulatory configura-

tions in which private actors play the major role. The state

is only indirectly involved by providing the necessary ins-

titutional framework through which private governance

models can develop. Private systems to govern rene-

wable natural resources continue to emerge, and there

are great expectations about their regulatory potential.

The emergence of these systems can be linked to the

perceived insufficient capacity of the state to respond to

the regulatory need. For example, unsatisfied with the

public response to biodiversity loss at the local and glo-

bal level, some NGOs started independently to propose

alternative regulatory measures, such as “conservation

concessions” (Rice, 2003), or independent certification

systems, such as that promoted by the Forest

Stewardship Council (FSC). Donor agencies seeking

“good governance” of renewable natural resources can

promote institutional capacities that facilitate the emer-

gence of, or participation in, private governance systems.

Variants of such systems include community governance,

corporate social responsibility networks, and non-state

market-driven governance.

Community governance7

In these systems, the community has the regulatory

control, while the state is expected to provide the neces-

sary institutional framework for the communities to deve-

lop and execute their control without interference from

the state. Based on theoretical insights from institutional

economics (Ostrom, 1990) and the theory of collective

action (Olson, 1965), these systems are based on com-

mon property rights structures, as well as formal or infor-

mal (social) contracts and enabling institutions among

their members to access and use their common property

resources. They are seen as adequate in many develo-

ping countries for the welfare of the poorest individuals,

as well as for the protection of sensitive and marginal

ecosystems (Dasgupta, 1993). However, while the

approaches require a strong stake by local communities,

most practical examples remain state-led (Allison, 2004).

A major challenge lies in the design and enforcement of

adequate institutional measures allowing for community

governance to function at its best. In addition, communi-

ty governance systems have to ensure that equity issues

are taken into account to avoid traditional leaders or

dominant groups excluding parts of the community (e.g.

the poorest, or the ones from another clan or lineage).

Important actors of these approaches widely promoted

since the 1990s include the UK Department for

International Development with the Sustainable

Livelihood concept, the World Bank with the Community-

driven Development approach, and IUCN’s Working

Group on Collaborative Management.

Corporate social responsibility (CSR) networks
Corporate Social Responsibility (CSR) is a global move-

ment in which companies and organizations voluntarily

7 Although co-management differs from community based management, the operational lite-
rature often uses these terms interchangeably to refer to community involvement in resource
management.



integrate social and environmental concerns into their

operations and reporting practices. Motivations for firms

to become CSR-labeled include improved image (signa-

ling), greater business efficiency within firms

(employees might feel more respected) and outside of

firms (among business partners, with respect to state

regulators or civil society organizations). These commit-

ments go beyond the usually prescribed rules and laws

and include the voluntary reporting and standardization

of business procedures, usually within the scope of a

larger network that ultimately controls compliance and

sanctions non-compliance. Enforcement occurs through

other members of these networks, or the market (i.e.

consumers avoiding the products of a business that was

wrongly claiming to be environmentally friendly).

Examples include the Global Reporting Initiative, a net-

work of firms committed to reporting on their economic,

environmental and social performance, or the Global

Environmental Management Initiative, an organization

of companies dedicated to fostering and achieving glo-

bal environmental, health and safety excellence. With

the objective of more sustainable use of renewable

natural resources, policy makers and donor agencies

can invite their private-sector constituents involved in

the primary sector (agriculture, livestock, fisheries) to

opt for CSR measures.

Non-state market-driven governance
Non-state market-driven governance approaches are net-

works of organized civil society that define and implement

standards, which are regulated via market mechanisms while

public authorities remain absent (Cashore, 2002). Prominent

examples of such networks include the Forest Stewardship

Council or the Marine Stewardship Council, which promote

certification of products originating from sustainable produc-

tion operations and for which consumers are willing to pay

higher prices. In this approach, the rules (standards, norms)

are set by the civil society and regulated by the market (price)

mechanism. However, the regulatory potential of non-state

market-driven governance systems, such as the FSC,

remains subject to debate (Guéneau, 2007). While non-state

market-driven governance systems can have substantial

political and capacity building power (i.e. sensitize producers

and consumers to the role of sustainable resource manage-

ment practices), the total neglect of public actors can be

counter-productive. The reason is that such certification sys-

tems rely strongly on the legal and institutional framework in

place (e.g. land titling, monitoring systems, legal enforce-

ment measures), which is ultimately under the control of

public authorities (Guéneau, 2007). Still, policy advisors or

donor agencies can try to promote third-party certification

while encouraging public efforts to provide the necessary ins-

titutional framework.
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Environmental and natural resource management has evol-

ved rapidly over the last fifteen years. This note provides a

survey of the recent developments and discusses their

applicability in developing country contexts. In addition to

new incentive measures, it is the rise of new actors and

new forms of governance that has profoundly shaped the

way ecosystem goods and services are regulated today.

These developments were also shaped by the shift from a

single-resource orientated management approach during

the 1960s and 1970s to a more holistic ecosystem-based

management approach since the 1990s. They are expected

to be further shaped by the Millennium Ecosystem

Assessment (2005), which provided additional momentum

for the international recognition of the fundamental value of

ecosystem services for human wellbeing, and the urgency

to act for their conservation. As for policy options and regu-

latory responses for ecosystem management, we show that

there is no single panacea but many tools and forms of

governance that each can be the adequate measure for

improving renewable natural resource governance, depen-

ding on the local conditions and collective preferences.

What are the practical implications for policy makers and

donor agencies? In essence, a new question is raised as to

which governance structure to promote. Besides the alrea-

dy challenging issue of identifying the adequate resource

management objective and appropriate mix of policy mea-

sures to promote, policy makers and donor agencies now

also face the question of which form of stakeholder partici-

pation to pursue. This refers not only to the type and num-

ber of actors involved, but also to the type of incentive mea-

sures (including institutional preconditions) and to the

appropriate spatial scale (local, regional, national) to enable

these governance structures to function properly. The ade-

quacy of a given governance structure largely depends on

the local economic, social and ecological context. A certain

form of resource coordination that works best in one place

is not necessarily the best choice in another place. In addi-

tion, the interactions between a given governance structure

and the overall macroeconomic framework also matter.

Alternative governance structures can affect macroecono-

mic objectives differently, and it appears important for donor

agencies to reduce the potential undesired effects before-

hand.

In light of these challenges, policy makers and donor agen-

cies seeking to promote “good governance” of renewable

natural resources will face several practical questions.

Among these, we highlight the following, which we find of

particular relevance:

� How to reveal collective preferences? Knowledge on
societal priorities (employment, trade balance, state

budget, climate change mitigation), existing constraints

(equity aspects, sustainable development criteria), and

the interdependencies between them can help inform

the sector policy responses (e.g. whether or not to favor

resource export policies). In many cases, however,

these preferences are only insufficiently known to the

public regulator (mainly due to information asymmetries

and transaction costs). Standard economic theory

assumes that societal preferences are limited to the

aggregation of individual preferences. We argue that

there may be certain elements, such as environmental

health or social equity, that might not be of priority to

individuals, yet still valuable for the entire society, thus

justifying their pursuit by public policy makers. While the

revelation of individual preferences is already a complex

task, the disclosure of collective preferences beyond

aggregated individual preferences is even more chal-

lenging. However, knowing these collective preferences

(and their implications) is highly relevant for the proper

design of environmental policy. Coherent methods to

5. Policy implications and conclusions



reveal these collective preferences – under the given

time and cost constraints – could therefore substantial-

ly increase the quality of (donor) policy advice on ade-

quate forms of environmental governance.

� How to design suitable policy responses? Policy

makers and donor agencies also face the challenge of

efficiently allocating their resources among several poli-

cy options. In light of emerging forms of environmental

governance, the question refers not only to which policy

measure to promote, but also to which actor configura-

tion to advocate and which institutional underpinnings

(organizations, contracts, partnerships) to support.

Proper design of environmental policy instruments is a

challenge on its own, and there is a vast literature on the

subject (Sterner, 2003; Godard, 1991, 2000). The choi-

ce regarding which of the various stakeholders and

types of stakeholder involvement to promote is part of

the more recent demands, and research on the topic

remains largely case-study specific. This is partly due to

the high degree of context-dependency, since the

social, economic and environmental facets of local

contexts greatly influence the adequacy of alternative

governance structures, not to mention the other typical

characteristics of developing country contexts, such as

weak state institutions, poor market functioning or lack

of resources. Again, a coherent framework for analyzing

a given context, the actors and incentive structures

could contribute to improved advice as to which form of

environmental governance to pursue.

Because of the plurality of governance options, the hete-

rogeneity of local contexts and the multiple interactions

possible between sector policies and the macroeconomic

framework, we see a need for a comprehensive policy

evaluation framework to assist policy makers and donor

agencies – in consultation with the stakeholders – in iden-

tifying suitable, context-specific forms of renewable natu-

ral resource governance. The conceptual framework of

multi-criteria analysis could be one way of addressing the

above outlined questions. This endeavor could further fol-

low up on previous efforts, including the “situation analy-

sis” framework developed by the German Development

Agency (Fischer et al., 2004) and the diagnostic and

planning tool for forest governance developed by IIED

(Mayers et al., 2002). Such policy evaluation frameworks

could then contribute substantially to more sound and

better-informed decisions on how to govern renewable

natural resources in coherence with the overall societal

objectives.
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