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Foreword

Agri-environmental payment schemes, defined as voluntary programmes paying farmers to achieve certain
environmental criteria, have gained increasing interest and popularity amongst policy makers and farmers.
They are also an important part of the policy toolkit governments can use to abate greenhouse gas
emissions from agriculture and contribute to Paris Agreement objectives.

Building on past OECD work, this report identifies “best practice” design principles for cost-effective agri-
environmental payment schemes that take into account both governmental budgetary constraints and the
need for schemes to attract sufficient farmer participation to be environmentally effective.

To this end, the report reviews the literature, develops a Policy Spectrum Framework that classifies
payment types based on key design features for achieving cost-effective outcomes. It then presents policy
simulations undertaken to assess the cost-effectiveness of different payment designs and a multi-country
choice experiment conducted with farmers to explore their preferences for different types of payments,
ranging from practice-based to results-based payments.

This report is a collaborative effort between the OECD Trade and Agriculture Directorate and experts
participating in the external Expert Steering Group. Jussi Lankoski and Santiago Guerrero ensured its
overall co-ordination. Jussi Lankoski is the principal author of Chapters 1, 2, and 3. Jared Gars, Santiago
Guerrero, Laure Kuhfuss and Jussi Lankoski are the authors of Chapter 4. Laure Kuhfuss co-ordinated the
design and econometric analysis of choice experiments.

The authors would like to thank Gwen DeBoe and Catherine Moreddu for their contributions to the
management and co-ordination of the project at its initial stages. Gwen DeBoe, Helen Laubenstein, and
Maho Nakagawa contributed to the literature reviews in Chapters 2 and 4. Useful suggestions for improving
this report were provided by Jonathan Brooks, Guillaume Grueére, Jesus Anton, and Martin von Lampe.
Martina Abderrahmane provided administrative and editing assistance.

The authors are grateful to the Expert Steering Group members and other experts who provided help in
the design and implementation of focus groups, pilot surveys, and choice experiments, in particular: Jesus
Barreiro-Hurle, Jan Gerrit Deelan, Frangois Dessart, Michael Donohue, Knut Per Hasund, Roel Jongeneel,
Rosana Kuravsky, Kelly B. Maguire, Margot McComb, Aard Mulders, Olli Niskanen, John Pickering,
Jochem Pleijsier, Bryan Pratt, Nathan Ruff, Annika Tienhaara, and Felipe Vasquez.

LimeSurvey assistance was provided by Partner Surveys, Ottawa, Canada.

The authors are grateful to delegates of the OECD Joint Working Party on Agriculture and the Environment
for their comments and support. They would like to extend their thanks to Michéle Patterson for her editorial
work on the book and for co-ordinating the publication process.
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Executive summary

Tackling the environmental challenges facing agriculture will require improvements to the current set of
instruments available to policy makers. One such set of instruments is government agricultural support
through agri-environmental payment schemes — voluntary programmes that typically pay farmers for
achieving certain environmental objectives.

Despite their increased popularity among policy makers, there is mounting evidence that a large majority
of such schemes underperform in achieving environmental objectives due to weakness in design. These
include imperfections in the targeting of beneficiaries and linking payments to the right mix of practices or
results. This report identifies and discusses “best practice” design principles for agri-environmental
payment schemes. It develops a policy spectrum framework that classifies payment scheme types based
on key design features for achieving cost-effective outcomes. It performs policy simulations on those
design features to assess their cost effectiveness and conducts a multi-country choice experiment with
farmers to explore their preferences for contracts based on the adoption of practices, the achievement of
environmental results (based on either measured or modelled results) or hybrid mechanisms that offer a
payment in exchange for adopting practices and achieving results.

The Policy Spectrum framework, based on the literature review, policy simulations and choice experiment
with farmers, identifies seven dimensions of payment design that are important for achieving cost-
effectiveness. These key dimensions are:

e Clear, and preferably quantifiable, policy objectives.

e Targeted payment designs that allow consideration of spatial variation of compliance costs and
environmental benefits.

e Tailored payment rates that do not overcompensate but cover income forgone from practice
adoption (opportunity costs) and farmers’ private transaction costs associated with participation
in the payment scheme.

e Adjusted eligibility criteria —such as determination of beneficiaries and decisions whether to pay
to individual versus groups of individuals or collectives— depending on the environmental issue
in question and whether environmental results are sought at field-parcel or landscape level.

e Acknowledgement and consideration of behavioural responses in payment design, such as
farmers’ environmental preferences and risk profiles, to increase participation and render payment
schemes more effective.

e Assurance of strong additionality that contributes to budgetary cost-effectiveness by limiting
budgetary outlays that do not directly deliver environmental benefits.

e Monitoring and enforcement, assuring that the payments are made for actual environmental
improvements, or actions leading to those improvements.

Farm-level policy simulations based on a micro-economic modelling framework and focusing on reducing
nitrogen runoff show that results-based schemes are the most cost-effective despite their higher policy-
related transaction costs. More specifically:
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e  The results-based payment, which provides direct incentives to reduce nitrogen runoff is the most
cost-effective, as nitrogen runoff reduction is allocated to those production units with relatively
high abatement potential.

e Hybrid payments, in which payments are based on both practice adoption and abated nitrogen
runoff, are the second most cost-effective payment type.

e The practice-based component of the hybrid payment design is less cost-effective relative to
results-based payment, since it provides incentives for stronger practice adoption in the least
productive production units that have smaller opportunity costs but also less nitrogen runoff
abatement potential. Practice-based payments, where payment is conditional on the stringency
of the adopted practice, have a lower cost-effectiveness than hybrid mechanisms, but still grant
farmers some degree of flexibility, since farmers can optimise practices based on their opportunity
costs and payment levels for each practice adoption.

e Uniform payments for a given selection of practices eliminate that flexibility and are the least cost-
effective option. These budgetary cost-effectiveness ranking results hold for both risk-neutral and
risk-averse farmers, and with the inclusion of public transaction costs associated with
administration of the schemes.

Results from policy simulations differ with those of the choice experiment conducted in Finland, the
Netherlands and Sweden. This choice experiment provides insights into the willingness of farmers to enter
into AES contracts considering water quality, climate change mitigation, and biodiversity objectives. In
contrast to results from the policy simulations, the choice experiment shows that farmers (arable and mixed
livestock and arable farmers) in the three countries tend to prefer practice-based and hybrid schemes more
than results-based schemes. These preferences are stable across farm types (arable and mixed). Hybrid
schemes are preferred over practice-based schemes only in the case of payments for biodiversity requiring
the lowest level of environmental practice and result requirements. Practice-based schemes were the most
preferred option for higher level environmental requirements, and for considering water quality and
greenhouse gas mitigation in addition to biodiversity.

The average willingness to accept (WTA) contracts —that is, the average payment level required by farmers
to participate in AES contracts — for achieving water quality, climate change mitigation, and biodiversity
objectives with low level of environmental requirements for practice-based schemes (i.e. adopting two
practices) is EUR 182/ha/year. The average WTA for adopting a hybrid scheme with the lowest
environmental requirements (adopting two practices and achieving biodiversity objectives) varies between
EUR 147/ha/year and EUR 179/halyear, if 10% and 90% of the payment is conditioned upon results being
achieved, respectively. For results-based schemes, farmers would require an average of EUR 246/ha/year
to adopt a contract with the lowest environmental requirements (i.e. biodiversity objectives only). These
estimates increase with the level of environmental requirements and, for hybrid contracts, with the share
of payment conditioned on achieving results. Arable farmers tend to display higher WTA levels to
participate in AES contracts than mixed farmers

In conclusion, hybrid agri-environmental payment schemes appear to offer the best payment option to take
into account of both budgetary constraints and the need for schemes to attract sufficient farmer
participation to be environmentally effective. These payments offer policy makers an opportunity to partially
test and implement results-based schemes and offer farmers a lower financial risk opportunity to test
results-based features of the payments.
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Introduction

Agri-environmental payment schemes are increasingly popular amongst
policy makers. However, their environmental and cost effectiveness
depends largely on payment design, including whether participating farmers
are paid to adopt environmental practices, to achieve environmental results,
or for both. This chapter introduces the key research and policy questions
that are covered in this report.
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Tackling the environmental challenges facing agriculture will require improvements to the current set of
policy instruments available to policy makers. Agri-environmental payment schemes that are voluntary
programmes which pay farmers for achieving certain environmental criteria have gained increased interest
and popularity among policy makers and farmers. However, there is growing evidence that a large majority
of implemented schemes have had relatively low environmental effectiveness. The focus of this paper is
on agri-environmental payment mechanisms and thus excluding other kinds of agri-environmental policies,
such as regulatory instruments and taxes. This paper does not assess whether payment schemes are
better than or preferred policy instruments over the spectrum of alternatives including regulatory, offsets,
and cap and trade type of mechanisms. Within the agri-environmental payment mechanisms there are
many different options policy makers can consider, and the recommendations from the existing literature
on what constitutes “best practice” in policy design are diverse and often limited to specific aspects of
policy design or implementation (DeBoe, 2020;1)).

Moreover, there are a number of newer policy options described in the literature, for which there is not a
lot of empirical evidence and policy experience. In particular, many economists are recommending that
policy makers shift policies to becoming more ‘performance-based’ or “results-based” rather than ‘practice-
based’, on the basis that such policies are more cost-effective in delivering environmental improvements
(Savage and Ribaudo, 2016j2;; Shortle et al., 20123); Lankoski, 20164); Batary et al., 2015;5; Burton and
Schwarz, 2013j;; Engel, 2016(7;). Some authors have argued that viewing these policies in binary terms,
‘practice-based’ versus ‘results-based’, limits the analysis of exactly how and why practice-based policies
are flawed, which in turn may limit analysis of options to improve existing policies (Moxey and White,
2014s)). For example, Hardelin and Lankoski (2018;9;) and Lankoski (2016p4;) show that incorporating
environmental targeting to regions where highest environmental benefits can be achieved greatly improves
the budgetary cost-effectiveness of practice-based policies.

A more flexible policy classification is needed, based on a spectrum of uniform practice-based policies at
one end and policies based on measured environmental results at the other. Using the policy spectrum
framework allows a deeper analysis of factors that contribute towards a policy’s success, and allows for
the possibility that, rather than simply recommending a shift from practice-based to results-based policies,
different policy types could perform well in different contexts and for different environmental effects.

While results-based schemes could be theoretically defined as schemes that are based on actual
measurement of environmental results through monitoring, measurement of environmental results are not
always feasible at field parcel level. Many important agri-environmental issues, such as nitrogen leaching
and runoff, particulate and dissolved phosphorus runoff, sediment runoff, pesticide runoff, and greenhouse
gas (GHG) emissions from field parcels, which are considered “non-point source pollution”, are extremely
difficult and costly to measure at field parcel level, rendering direct environmental results measurement
infeasible (or even impossible). Alternative payment design options are thus required to keep these
environmental issues within the scope of results payments schemes. These options should as closely as
possible resemble payments based on measured environmental results. One option is to base payments
on modelled environmental results when the modelling is sophisticated and considers site-specific
agronomic, ecological and biophysical features of a given field parcel, such as field slope, soil type,
hydrology, or crop rotation to predict the effects of selected practices on environmental results.

Given that in this report both the policy simulations and the choice experiment focus on three environmental
issues; nutrient runoff, GHG emissions, and biodiversity, of which two represent non-point source pollution,
the payments based on modelled environmental results are considered as one type of results-based
payments.’

To achieve its objectives, the report:

e synthesises the existing available evidence to provide “best practice” design principles for agri-
environmental payment schemes, building on past OECD work
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e identifies “new” design elements for which the current evidence is insufficient, and advances the
evidence base for promising new design elements

e acknowledges the limits of the work and identifies promising pathways for new kinds of policy
design options.

This is undertaken by completing the following components:

e Literature review and policy spectrum framework: The review aims to extract design and
implementation principles for which there is a well-established evidence base and to identify key
policy design elements to be tested in the simulation and experiment components. On the basis
of the literature review, a policy spectrum framework classifying different types of mechanisms is
developed.

e  Policy simulations: On the basis of the policy spectrum framework, policy simulations are
developed to assess cost-effectiveness (including environmental effectiveness and policy-related
transaction costs) of policies ranging from practice-based to results-based payment mechanisms.?

e In-country economic choice experiments with farmers. To complement the policy simulations, a
choice experiment is being developed to elicit farmers’ preferences for different attributes of agri-
environmental payments, including practice-based and results-based payment mechanisms.

MAKING AGRI-ENVIRONMENTAL PAYMENTS MORE COST EFFECTIVE © OECD 2022
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Notes

1 The major differences between payments based on modelled environmental results and payments based
on measured environmental results are that monitoring costs are lower for the former and there is no
payment uncertainty due to external factors in the case of modelled results.

2The aim of the policy simulations is to assess the cost-effectiveness of alternative policy designs, taking
into account policy-related transaction costs and a range of different design features and a range of
context-specific factors. The micro-economic modelling framework constructed in Lankoski (2016;) will
form the basis for the policy simulations.
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z Literature review and policy

spectrum framework

This chapter seeks to identify and discuss “best practice” design principles
for agri-environmental payment schemes. On the basis of a literature
review, a Policy Spectrum Framework is developed to classify payment
schemes based on key design features that are conducive to achieving
cost-effective outcomes. Based on this Framework, an assessment of

payment design options is developed based on their advantages and
disadvantages.
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2.1. Literature review

The literature review has been split into two parts.

General literature review to identify evidence on “best practice” design principles for agri-
environmental payment mechanisms: this review is used to inform the Policy Spectrum Framework
(Section 2.2). Three hundred and seventy relevant papers have been identified to date. Key papers
(meta-analyses or literature syntheses, plus papers containing strong theoretical discussions about
desirable properties of agri-environmental measure or discussing criteria for evaluating agri-
environmental policies) were identified based on an abstract search and Secretariat expert
knowledge.

Detailed literature review of choice experiment (CE) studies (“CE literature review”) examining
farmer or landholder preferences for agri-environmental policy design elements: a detailed review
of 55 choice experiment studies has been completed and is informing the design of the choice
experiment component (a summary of key features of reviewed choice experiment studies is
provided in Annex F).

2.2. Policy Spectrum Framework

Policy spectrum

Agri-environmental payment mechanism design is a broad field covering many different policy elements.
A significant body of past OECD work (OECD, 2010p1;; OECD, 2010p2; OECD, 20123; Lankoski and
Ollikainen, 2003yu4;; Lankoski, 2016(5; Hardelin and Lankoski, 2018is;) has provided guidance on various
elements of policy design. This work builds on these past efforts, and acknowledges that a key ‘frontier’
for agri-environmental policy design is the question of how and when policies should provide incentives for
farmers based on:

The implementation of agri-environmental practices or actions: The basis for a payment is a defined
farming practice or action including:

o farm management actions (e.g. reduced fertiliser application, use of cover crops, conservation
tillage, organic farming as per agreed requirements)

o installation and maintenance of on-farm infrastructure for preventing and mitigating
environmental damage or providing environmental goods (e.g. livestock fencing, buffer strips,
constructed wetlands).

Achieving a specified level of on-farm environmental results or landscape-level aggregate
environmental results: The basis for a payment is defined in terms of environmental results
(whether measured or modelled) achieved by the payment beneficiary (whether an individual in
case of on-farm results or group of landholders in case of landscape-level results). The payment
can be based on achieving specific environmental result thresholds (either measured or modelled),
for example, nitrogen runoff below 10 kg/ha or GHG emissions reduction by 20% relative to the
baseline. Payment can also be based on abatement of GHG emissions or reduction of nitrogen
runoff, for example, EUR 5/kg of nitrogen runoff reduction or EUR 30/tonne of CO2 equivalent
emissions reduction.

Achieving a specified level of agri-environmental performance: Payment is defined in terms of
achieving environmental performance measured by indicators or proxies for the potential
environmental results, for example nutrient (N and P) balance kg/ha or environmental benefit index
value. The payment can be based on achieving a certain performance threshold (e.g. N-balance
below 50 kg/ha) or be based on continuous performance improvements (e.g. EUR/kg of reduced
N-balance). Hence, the main difference between the results-based payment and the performance-
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based payment is that the former is based on the specific environmental result measured directly
(reduction of nitrogen runoff or GHG emissions) whereas the latter is based on proxies for the
potential environmental results (for example, nitrogen surplus indicating potential nitrogen runoff
or nitrous oxide emissions). Moreover, in many cases these performance indicators or proxies
reflect several environmental effects (for example, high N-balance has implications to water quality,
air quality and GHG emissions).

e A combination of practices adoption and achieving a specified level of environmental performance
or results (hybrid policy): Basis for a payment is defined based on a combination of practice
adoption and performance or results achievement. For example, a mechanism which includes a
‘base payment’ based on practices and a ‘bonus payment’ based on results.

The question of whether, and how, policies should provide incentives for farms to adopt specific practices,
or achieve a specified agri-environmental performance or result is important for at least two reasons. First,
an increasingly large literature assessing the performance of existing agri-environmental payment
mechanisms — the vast majority of which are practice-based — shows that there is significant ‘room for
improvement’. Generally ex post evaluations have shown that such policies typically have limited
environmental effectiveness and do not provide strong value-for-money (budgetary cost-effectiveness)
(Batary et al., 2015;7;; Coderoni and Esposti, 2018s;; Dal Ferro et al., 20189;; Hardelin and Lankoski,
2018ie1; Lankoski, 2016;5; Shortle et al., 2012p105; Engel, 2016(11)). These evaluations often conclude that
incentivising practice implementation, which may have tenuous connection with actual environmental
performance or results, is an important reason for the limited environmental- and cost-effectiveness. In
light of these findings, policy makers have in recent years become more receptive to considering
alternatives to practice-based policies.

Second, advances in digital tools relevant for implementing alternatives (including targeted practice-based
policies, as well as performance- and results-based policies) are reducing the costs and practical difficulties
of implementing them (OECD, 201912;). Thus, policy options which even a few years ago may have been
considered ‘infeasible’ due to high data needs or transaction costs may be more feasible now or in the
future. Thus, policy makers have the opportunity to reconsider the feasible policy set. Table 2.1 sets out a
spectrum describing the key options policy makers can choose from in this respect.

Table 2.1. Policy spectrum: From actions to outcomes

Uniform action Targeted action- Performance- Field- or farm-level Aggregate or landscape-
or practice-based or practice-based based results-based level results-based

Hybrid policies incorporating practice-based elements with performance- or results-based elements

Payment is conditional on
implementing specified
practice(s)

Payment is not
differentiated across
individuals, or spatially

Payment generally made
to an individual, but could
use features such as
agglomeration bonusesa
or zonal-based eligibility
rules to incentivise co-
ordination

Payment is conditional on
implementing specified
practice(s)

Payment is differentiated
(various options for
differentiation based on
different types of
targeting®)

Payment generally made
to an individual, but could
use features such as
agglomeration bonuses or
zonal-based eligibility
rules to incentivise co-
ordination

Payment is conditional on
estimated or measured
improvements in farm-
level environmental
performance (may take
into account a limited
number of on-farm
exogenous factors)

Can be differentiated
based on different levels
of performance, or uniform
payment conditional on
achieving a specified
performance threshold

Payment generally made
to an individual

Could use features such
as agglomeration

Payment is conditional on
estimated or measured
field- or farm-level
environmental results (if
estimated, taking into
account both endogenous
and exogenous factors)

Can be differentiated
based on different levels
of results, or uniform
payment conditional on
achieving a specified
results threshold

Payment generally made
to an individual

Could use features such
as agglomeration
bonusesa or zonal-based

Payment is conditional on
estimated or measured
aggregate or landscape -
level environmental
results

(if estimated, taking into
account both endogenous
and exogenous factors)

Can be differentiated
based on different levels
of results, or could be
uniform payment
conditional on achieving a
specified results threshold

Payment could be made
to a group or individual
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Uniform action Targeted action- Performance- Field- or farm-level Aggregate or landscape-
or practice-based or practice-based based results-based level results-based
Hybrid policies incorporating practice-based elements with performance- or results-based elements

bonusesa or zonal-based eligibility rules to

eligibility rules to incentivise co-ordination

incentivise co-ordination (if not differentiating
payment based on level of
results)

Notes:

a. An “agglomeration bonus” is an incentive paid if a desired spatial configuration of practice adoption in a given region is achieved (e.g. buffer
strips adopted in all field parcels adjacent of given water course). Other types of spatial incentives are also possible: for example, an
agglomeration malus instead rewards landscape diversity (i.e. penalises agri-environmental actions taken in adjacent units).

b The concept of “targeting” can be implemented via several different policy dimensions, e.g. one policy may target by restricting eligibility to
producers in a certain area or who meet certain key criteria, but pay uniformly to all eligible participants; another may have open eligibility but
may encourage targeting via self-selection by differentiating payments by paying more in areas where environmental benefits (or cost-benefit
ratios) are higher

Framework for providing “best-practice guidance” on where to situate along the
policy spectrum

The policy-spectrum shows that even within this particular ‘frontier’ of policy design, there are many
different options available for policy makers. Therefore, the question naturally arises as to where policy
makers should choose to situate along the spectrum, given their specific context. This section provides the
first steps towards developing a framework for providing guidance on this question.

This report uses cost-effectiveness as the key criterion for providing guidance on ‘best practice’ agri-
environmental payment mechanism design. Cost-effectiveness is a holistic concept that takes into account
environmental effectiveness, different kinds of costs (e.g. compliance costs and policy-related transactions
costs), and can incorporate dynamic considerations (e.g. policy impacts on innovation). OECD (2010,
p. 1711) characterises cost-effectiveness of agri-environmental policies as follows: “minimising the costs,
prior to remuneration for profit losses if any, of achieving the environmental goal...the cost-efficient policy
instrument is the one that minimises compliance costs while achieving the environmental target.”

It is acknowledged that additional criteria beyond cost-effectiveness are also relevant for policy evaluation
and guidance. For example, equity and distributional impacts may warrant attention in their own right, not
least because the distributional consequences of a policy may affect its cost-effectiveness in the long term
(Engel, 2016117). More broadly, behavioural and social impacts of alternative policy options may also be of
interest, again because of their long-term impact on policy cost-effectiveness, or in their own right (Dessart,
Barreiro-Hurlé and van Bavel, 201913;; OECD, 2012[14;; Engel, 201611)). Another potential consideration is
ancillary benefits and costs, which are impacts caused by agri-environmental policy mechanisms, but
which are not encompassed by the explicit policy objective (OECD, 20101;). Where relevant, this paper
considers how different policy design options perform against such other criteria; it should however be
noted that, compared to providing quantitative measures of cost-effectiveness, in general it is relatively
difficult to quantify performance against these criteria or to provide qualitative assessments that are
generalizable or comparable across contexts.

To date, seven key dimensions for assisting policy makers to decide on where to locate along the draft
Policy Spectrum have been identified. Each dimension constitutes a desirable property of agri-
environmental policies that is considered important for achieving cost-effectiveness, based on Secretariat
expert judgement and the literature review, and also taking into account recently developed taxonomy to
characterise agri-environmental schemes with special focus on those policy design features that are
conducive to their cost-effectiveness (Guerrero, 2021(15)). An overview of the dimensions is provided in
Table 2.2, and the seven dimensions are discussed below.
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Table 2.2. Dimensions of cost-effective agri-environmental payment mechanisms

Policy feature Specification Key design options
Setting clear policy objectives How many objectives? Single objective
Multiple objectives
Can the objectives be quantified? Objectives are easy to monitor and quantify
Objectives are difficult or costly to monitor and quantify
Targeting Spatial targeting Zonal targeting based on environmental sensitivity (e.g. proximity
to watersheds, areas with soil degradation)
Cost-targeting Compliance cost thresholds in enrolment screens
Benefit-cost targeting Environmental benefit based

Environmental Benefit Indices (EBIs)
Ratio of environmental benefits to compliance cost

Eligibility Beneficiaries Individual
Groups of individuals or collectives
Farm type Intensive farming systems
Extensive farming systems
Farm size
Other eligibility criteria Income
Age
Behavioural aspects Dispositional factors Resistance to change
Flexibility
Risk attitude
Environmental concern
Social factors Group behaviour, influence of neighbours
Cognitive factors Perception of costs, benefits and risks
Additionality Definition of baselines Historic baselines

Current environmental performance as baseline
Analytical baselines
Dynamic baselines
Baseline practice or performance requirements
Tailoring Calculation of payment rate Based on compliance costs
Based on value of environmental benefits
Based on environmental performance or results
Bid-based (conservation auctions)
Uniform payments Based on estimated average compliance costs
Differentiated payments Based on estimated differential compliance costs or
environmental benefits
Bid-based, auction mechanisms

Advisory systems Training and education
Communication platforms and information sharing
Consulting

Contract design Contract length
Flexibility

Hybrid schemes Mix of action and performance- or result-based payments

Fixed payment elements
Bonus payments

Conditionality and Enforcement Monitoring In situ inspections
Digital Technologies
Self-monitoring
Group monitoring
Sanctions Expiration of future payments

Reimbursement of past payments

Notes:

a. Note that design options may not be mutually exclusive: hybrid policies containing elements of more than one option are possible.
b. Note that information-oriented policies (e.g. provision of extension and technical assistance, government-developed digital tools to assist
farmers’ participation in policy mechanisms etc.) are considered as part of the overall policy mix, either as an intrinsic part of the agri-
environmental payment mechanism or as a complementary policy.
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Setting clear policy objectives

The exact policy objectives have an influence on where to situate the policy measure along the above
spectrum, as the possibility of linking specific farm actions or practices to broader environmental policy
objectives differs across objectives.

An important consideration is whether policies should focus on a single objective or on several. Noting that
there are many linkages between on-farm management actions and various environmental outcomes,
setting multiple objectives may allow a policy to take advantage of synergies between objectives (Engel,
2016p11])). However, given that actions to achieve each single objective are unlikely to be perfectly
correlated, there may be both synergies and trade-offs to consider. Also, setting multiple objectives
increases policy complexity and may result in increased implementation challenges and transaction costs,
which may hamper cost-effectiveness. Studies in favour of either approach are identifiable in the literature:
for example, Meyer etal. (201516) recommend agri-environmental policies focus on a single
environmental objective, whereas others recommend setting objectives which take advantage of synergies
between related environmental outcomes.

Whether single or multiple, for any cost-effective policy it is important that objectives are clearly defined
and measurable. Often this is not the case in practice (Uthes and Matzdorf, 201317;; Wunder, Engel and
Pagiola, 200818;). Objectives should be quantifiable to allow measuring whether policy goals have been
achieved cost-effectively (Lankoski, 2016s). Biodiversity indicators or the definition of water quality levels
could serve this purpose.

If suitable indicators can be identified, performance-based and result-based schemes tend to be
advantageous and to deliver more cost-effective results (Borner et al., 201719;; Engel, 20161113; Allen et al.,
2014201). Hitherto, result-based schemes have been used predominantly for biodiversity objectives and
are claimed to be well suited, especially for the maintenance of existing environmental conditions (Herzon
et al., 201821;; Schwarz et al., 200822; Allen et al., 201420); Bertke, Klimek and Wittig, 200823)). When
targeting specific species, results-based schemes can also be advantageous (Matzdorf, Kaiser and
Rohner, 2008241); paying Dutch farmers by clutch of meadow birds, for instance, proved to be more cost-
effective than remunerating them for specific mowing restrictions (Verhulst, Kleijn and Berendse, 2007 25;;
Musters et al., 20012¢). Practice-based payments often do not effectively protect biodiversity, since
correlation between the prescribed practices and the desired outcome is not guaranteed (Kleijn et al.,
2001127;; Kleijn et al., 200425); Zechmeister et al., 2003[29)).

Due to its complexity, however, biodiversity is difficult to measure. While some authors therefore express
caveats for result-based schemes, others point out that suitable indicator approaches, especially for
grassland, have already been successfully identified and implemented (Peerlings and Polman, 20090j;
Wittig, Kemmermann and Zacharias, 200631;; Bertke, Klimek and Wittig, 200823;; White and Sadler,
2012;32;; Moxey and White, 201433;; Diekmann, 2003341). Further research and development of digital tools
may facilitate quantification, which should render result-based schemes more cost-effective in the future.
Yet, for objectives with outcomes impossible or too costly to monitor, or which largely depend on external
factors such as weather conditions, practice-based approaches may remain the more appropriate option
(Engel, 201611;; Borner et al., 2017[19;; Hanley and White, 2013;35)).

O’Rourke (202036)) summarises some desirable characteristics of indicators for results-based policies:
e They should represent the environmental issue that the scheme proposes to address and be
directly linked to the environmental objective of the programme and the payment basis.

e They should be mostly achieved by management practices and, to the extent possible, not be
influenced by exogenous factors such as weather conditions.

e They should be easy to measure, quantify, and observe by the farmer.
e There needs to be a clear understanding on how farmers’ decisions affect the indicator.
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Table 2.3 shows examples of indicators used in results-based schemes in OECD countries.

Table 2.3. Examples of indicators used in results-based agri-environmental schemes

Country Name of scheme Indicators Payment basis
Australia Box gum grassy woodland project Conservation value Bid-based
(https://www.lls.nsw.gov.au/regions/south- score of box gum grassy
east/grants-and-funding/thinking-inside-the- woodland
box-gum-grassy-woodland)
Australia Reef Trust Tender—Burdekin Reduction of nitrogen Bid-based
(https://www.nqdrytropics.com.au/reef-trust- application (kg)
tender2/)
Austria Humus-Program of the Okoregion Kaindorf Humus content in soil Ton of CO2 sequestered in humus
Germany Harrier nest protection in arable fields Number of nests of Forgone income from protecting nests/Per nest
(Weihenschutz) - Nordrhein-Westfalen certain bird species
Germany Coordinated grassland bird protection Presence of specific Per hectare in those areas where birds have bred.
(Gemeinschaftlicher Wiesenvogelschutz) - grassland-breeding The payment rate increases with the number of
Schleswig-Holstein birds species nests
Germany Species-rich grassland (Artenreiches Presence of minimum Per hectare in those areas where species are
Dauergriinland) - Baden-Wiirttemberg 4 or 6 flower species found. The payment rate increases with the
number of species
Germany Species-rich grassland (Artenreiches Griinland ~ Presence of minimum Per hectare in those areas where species are
- Kennarten) - Rheinland-Pfalz 4 or 8 grassland plant found. The payment rate increases with the
species number of species
Ireland Sustainable agricultural plan for the Peatland scorecard Based on habitat management costs and the
Macgillycuddy reeks peatland score
Ireland Managing the habitats of the Aran islands Habitat condition based  Based on management costs
on presence and
abundance of specific
species and
management practices
Ireland Protecting farmland pollinators Score obtained fromthe ~ Based on the score and quality of habitat
abundance and diversity
of plants and pollinators,
farm features and
physical structures
Ireland The Burren programme Score obtained from Based on cost incurred and income forgone. The
management practices payment rate increases with the score
and landscape
characteristics
Spain Biodiversity in grasslands and improved Number of grassland Based on willingness to accept methods for

hedges

species and hedges
(characteristics and
location)

participating into the programme

Source: Result based payments network (https:/www.rbpnetwork.eu/).

Targeting

Heterogeneity is a natural feature of agriculture and environment linkages. There is a large spatial variation
across landscapes with respect to productivity (and thus profitability of production) and environmental
sensitivity. Numerous authors recommend a targeted policy design, which considers spatial variation of
compliance costs and environmental benefits, to enhance environmental effectiveness and cost-
effectiveness of policy (Espinosa-Goded, Barreiro-Hurlé and Ruto, 201037;; Broch et al., 2013;3s); Berry
et al., 2005139;; Matzdorf, Kaiser and Rohner, 200824;; Bartkowski et al., 2018u40;; Uthes and Matzdorf,
2013p17;; Winscher, Engel and Wunder, 200841)).
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Effectively addressing spatial variation of costs and benefits in policy implementation requires good data
on the farmers’ compliance costs and environmental sensitivity. In turn, this leads to greater administration
efforts and increased implementation costs (policy-related transaction costs). (Balana, Vinten and Slee,
2011p42;; Engel, 2016(11;; Falconer, 2000p3); Uthes and Matzdorf, 201317;). However, some studies have
shown that the efficiency gains from targeting can outweigh the implementation costs (Armsworth et al.,
2012p443; Lankoski, 20165)). For example, Lankoski (20165) employs the ‘targeting gains ratio” to identify
the budgetary cost-effectiveness gains from environmental targeting relative to the increase in transaction
costs when more targeted payments are implemented. Targeting gains ratio varies across different
payment designs, but is found to be as high as 28 in the best case, meaning that EUR 1 spent on public
transaction costs for improved environmental targeting pays back EUR 28 through budgetary cost-
effectiveness gains. Plausibly the gains from targeting are larger the greater the heterogeneity in costs and
benefits (Wiinscher, Engel and Wunder, 2008p41;; Armsworth et al., 2012(44;; Engel, 2016(11).

A relatively inexpensive form of targeting is area-based targeting using geographical criteria, such as
location near protected areas or proximity to watersheds, compared to data-intensive targeting at an
individual farm-level (FAO, 2007us; Engel, 201611;). However, if environmental characteristics vary
significantly within the area, site-specific environmental scores are a more suitable option. If farmers differ
in their compliance costs, it may be useful to target low-costs sites and hence achieve a higher
environmental performance with a given budget. Cost-targeting is often accompanied by payment
differentiation (e.g. using discriminatory price auctions), remunerating the farmers by their compliance
costs (Engel, 201611)). Wiinscher et al. (2008u41;) propose that cost-targeting with payment differentiation
may contribute the largest part of the increase in cost-effectiveness from improved targeting.

Cost-targeting is beneficial only when environmental benefits within region or across farms and field
parcels are relatively homogeneous (Claassen, Cattaneo and Johansson, 2008¢)). With heterogeneity in
both environmental benefits and compliance costs between farms, the two approaches should be
combined to benefit-cost targeting. Specific performance scoring systems, such as the environmental
benefit indices, allows policy makers to target the farms that achieve the highest environmental gains
relative to costs (i.e. the agri-environmental payment) and thus improves budgetary cost-effectiveness.
Numerous studies have identified efficiency gains from benefit-cost targeting (Claassen, Cattaneo and
Johansson, 2008¢); Uthes and Matzdorf, 2013[17;; Arbuckle, 201347;; Barton et al., 2003us;; Winscher,
Engel and Wunder, 200841;; Lankoski, 2016s); Hardelin and Lankoski, 2018g)).

Eligibility

Agricultural and agri-environmental policies mostly target farmers or landholders. They can address either
individual farmers or groups of farmers or collectives. Furthermore, they can be restricted to certain
characteristics, such as farm type or size, farmers’ income, education level or age (OECD, 2007 49)).

Agri-environmental payments are most often directed to individual farmers for their conservation efforts,
but could alternatively be allocated to groups of farmers to receive remuneration for collective actions or
environmental results at the landscape level. The preferred approach depends, for example, on the
environmental issue in question. When a specific spatial pattern of measures is needed to achieve an
environmental objective, such as broader biodiversity conservation, or protection of species with large
habitats, cooperation between land-managers can be beneficial (Franks, 201150;; Engel, 2016(11;; Mills
etal.,, 2012551)). Several authors claim that coordinated action or community commitment improves
environmental performance or efficiency of a scheme (Brouwer, Tesfaye and Pauw, 2011s2;; Le Coent and
Thoyer, 2014s3;; Prager, Reed and Scott, 2012;54;; Uthes and Matzdorf, 201317;; Burton and Schwarz,
2013ss;; Franks, 2011s0)). It can also reduce the risk of leakage by preventing relocation of harmful
activities to adjacent sites (Engel, 201611)).

Another benefit of co-ordinated action is the possibility of mutual learning and the creation of social capital
(Lastra-Bravo et al., 201556;; Mettepenningen et al., 2013s7)). By exchanging knowledge, farmers can not
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only share best practices and foster innovation, but can also decrease compliance costs, for instance by
sharing machinery costs (Polman, 2002;sg); Franks, 2011s0;; Mettepenningen et al., 201357;). On the other
hand, the requirement of large capital expenditures, conflicts related to timing of machinery usage,
monitoring of depreciation and variable costs might make potential payment recipients reluctant to be
involved in a group scheme. Effects of group payments on transaction costs are ambiguous. Farmers
within a target area may differ in risk preferences, environmental attitudes, cost of capital, and discount
rates in a way that may increase the transaction costs of group action. Some authors have stated that by
grouping beneficiaries, transaction costs are relatively lower (Goldman, Thompson and Daily, 2007 s9j;
Jones et al., 200960]), while others predict an increase of transaction costs owing to higher coordination
efforts (Franks, 2011s0;; Mills et al., 2012;51)).

Collective contracts can have positive impacts on compliance and enforcement, since it can activate
normative behaviour and peer monitoring (Brouwer, Tesfaye and Pauw, 2011s2; Mills et al., 2008s1;;
Cranford, 20142); Hanley and White, 201335; Sommerville, Jones and Milner-Gulland, 2009e3;), which
might lower administrative costs (Dietz, Ostrom and Stern, 2003s4;; Dobbs and Pretty, 2008s;; Mills et al.,
2012511). On the other hand, many authors stress the importance of advisory systems or intermediary
agencies to assist coordinated action, raising transaction costs for the implementing agency (Burton and
Paragahawewa, 20116); Moxey and White, 201433); Riley et al., 2018s7;; Mills et al., 201251); Franks,
201150)).

Another eligibility criterion can be the farm type, which has ramifications for participation rates and efficient
attainment of environmental outcomes. Because of higher conservation benefits, several authors advocate
for explicitly targeting extensive agricultural landscapes (Dahms et al., 2010s;; Aviron et al., 2005s9]).
Additionally, intensive farms request higher compensation payments than less intensive ones, increasing
the cost of the policy (Breustedt, Schulz and Latacz-Lohmann, 201370;; Danne and Musshoff, 201771)).
However, engaging with larger farms would allow benefiting from economies of scale, which contributes
positively to the cost-effectiveness of the policy (Adams, Pressey and Stoeckl, 201472;; Espinosa-Goded,
Barreiro-Hurlé and Dupraz, 201373)).

Behavioural aspects

The voluntary character of agri-environmental payments necessitates that policy design and
implementation are attractive for farmers to ensure their participation. However, it is insufficient if payments
are solely economically beneficial for farmers and neglect the fact that other factors might influence
farmers’ decision-making. Thus, insights from behavioural economics can improve agri-environmental
policy design in this respect. Dessart, Barreiro-Hurlé and van Bavel (201913)) identify three different types
of factors, which play into farmers’ considerations, additional to purely economic reasoning:

e Dispositional factors which encompass the farmers’ personality, their risk attitudes and
environmental concerns;

e Social factors such as preferences for interactions with other individuals, social norms and
expectations;

e Cognitive factors which describe the ability of farmers to understand the benefits and costs that
they are facing, their belief on outcomes and their own abilities to reach certain goals.

Acknowledging behavioural factors and addressing them through adequate policy design can increase
participation and render agri-environmental programmes more effective (OECD, 2012p14;; Dessart,
Barreiro-Hurlé and van Bavel, 201913)).

The most important dispositional factors are personal preferences on flexibility and inherent resistance to
change, risk preferences and environmental concerns. Several studies have shown that farmers are
resistant to change (Burton, Kuczera and Schwarz, 200874;; Sheeder and Lynne, 201175)). In Hermann,
MuRhoff and Agethen’s study (2016)), for example, resistance to change was the reason for deterring
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conventional hog farmers from converting to organic practices. Relatively easy entry conditions with
incremental increases towards more sustainable practices could be an effective solution (Ohlmér, Olson
and Brehmer, 199877;; Schroeder et al., 20137g)). Furthermore, specifically targeting farmers with positive
or less reluctant attitudes towards change and sustainable land management can be beneficial. Both
Dessart, Barreiro-Hurlé and van Bavel (201913) and Falconer (2000p3)) recommend to segment sub-
populations of farmers with similar attitudes, which is especially relevant for group payments.

Besides change, rigid management prescriptions may discourage farmers from enrolling in agri-
environmental schemes. More flexibility and less stringent restrictions are preferred by farmers and can
increase participation (Engel, 201611;; Darnhofer et al., 20177g;; Wittig, Kemmermann and Zacharias,
2006(31;; Klimek et al., 2008is0;; Ruto and Garrod, 2009;s1;; Wilson and Hart, 2001s2;; Dessart, Barreiro-
Hurlé and van Bavel, 201913)).

Result-based payments are an effective way to provide flexibility for selection of environmental practices
(Matzdorf, 2004s3; Brauer, Mussner and Marsden, 2006s4;; Musters et al., 20012¢;; Gorddard, Whitten and
Reeson, 2008ss;; Andeltova, 2018ise); Burton and Schwarz, 2013ss)), since farmers are free to achieve
environmental results with the measures they consider the most appropriate. This allows greater cost-
effectiveness (Casey and Boody, 2007s7;; Ferraro and Simpson, 2002;ss;; Wunder, 2005sq;; Watzold and
Drechsler, 2005(s0;; Casey and Boody, 2007s7)) because farmers may have better knowledge on local
conditions and environmental interrelations (Andeltova, 2018se); Zabel and Roe, 200991)).

Farmers’ attitude towards risk is another relevant dispositional factor. Many authors state that risk
preferences play a role in adoption of conservation contracts (Claassen, Cattaneo and Johansson, 2008 46;;
Cheéze, David and Martinet, 201792;; Kuminoff and Wossink, 2010p3)) and higher risks could possibly
decrease scheme uptake (Loisel and Elyakime, 200694)). Others have claimed that “risk does not have a
clear negative impact on the willingness to participate” (Matzdorf and Lorenz, 2010, p. 542j95)), also in
(Trujillo-Barrera, Pennings and Hofenk, 201696}; Brouwer, Tesfaye and Pauw, 2011s2).

Results-based schemes expose farmers to a higher uncertainty of the amount of payment and therefore
necessitate a risk premium (Schwarz et al., 200822;; Andeltova, 2018;se); Zabel and Roe, 2009p91;). The
required premium is higher in cases where environmental outcomes are strongly influenced by external
factors such as weather events or pests and hence beyond the farmer’s control (Schwarz et al., 200822)).
In some cases these risks may decline over time when farmers gather experience and knowledge on
effective management practices (Baumgartner and Hartmann, 2001e7;; Burton and Schwarz, 2013;ss)). This
makes easy entry conditions and higher risk premiums possible policy solutions which are particularly
relevant at initial stages of the scheme (Schroeder et al., 20137s)).

Environmental concern is often mentioned to positively affect enrolment in agri-environmental schemes
(Toma and Mathijs, 20079s; Best, 2010p99;; Lapple and Van Rensburg, 20111007). This calls for social
marketing programs, such as media campaigns or agricultural education services aiming at raising
environmental awareness (Cullen et al., 2018101; Dessart, Barreiro-Hurlé and van Bavel, 2019y13)).
Relative to practice-based payments, result-based payments tend to increase social networking,
knowledge sharing and intrinsic motivation for environmental conservation (Matzdorf, 2004s3;; Matzdorf,
Kaiser and Rohner, 200824;; Andeltova, 2018se;; Burton and Schwarz, 2013s5)).

Besides dispositional factors, social considerations are a crucial element in farmers’ decision making. It
has been shown that behaviour of neighbouring farmers influences participation decisions (Damianos and
Giannakopoulos, 2002p102;; Defrancesco et al., 2008;103)). Scheme adoption of neighbouring farmers
positively affects contract uptake (D’Emden, Llewellyn and Burton, 2008104;; Gillich et al., 2019105).
Furthermore, there is evidence that peer pressure and social norms have ramifications on farmers’ decision
to participate (Burton and Paragahawewa, 2011s6;; Emery and Franks, 2012;106}; Chen et al., 2009;1077) and
fear of judgment by peers may increase the probability of scheme uptake (Emery and Franks, 2012[10¢)).
Although Sattler and Nagel (2010;10s])) downplay the relevance of judgment of others in adoption decisions,
numerous authors stress that social networks can catalyse farmers’ behaviour (Polman and Slangen,

MAKING AGRI-ENVIRONMENTAL PAYMENTS MORE COST EFFECTIVE © OECD 2022



24 |

20081109;; Mathijs, 2003p110;; Capitanio, Adinolfi and Malorgio, 2011p111;; Beckmann, Eggers and
Mettepenningen, 2009112;; Peerlings and Polman, 20090;). Peer effects can also help proliferate new
practices. If learning is a primary barrier to the adoption of a practice or set of practices that achieve the
desired performance or results, non-program participants may learn or be encouraged by their participating
neighbors, and in turn later adopt practices, even without payment. If spillovers do occur, this increases
the benefit-cost ratio of individual payment schemes as opposed to group payment schemes.

Cognitive factors play an important role in farmers’ decision-making. Here, it is important that the farmer
fully understands the costs, benefits and risks and perceives them realistically. It has been shown that
farmers’ perception of costs, benefits and risks may be distorted and does not always reflect the real
measures (Michel-Guillou and Moser, 2006[113; Doyle, 2012[114; Bocquého, Jacquet and Reynaud,
2014145; Hardaker and Lien, 2010p116; Kahneman and Tversky, 1979p117)). Immediate benefits weigh
disproportionally more in farmers’ calculations than those in the future, and risks of high impact and low-
probability extreme events, such as hail, tend to be overestimated (Doyle, 2012114;; Bocquého, Jacquet
and Reynaud, 2014115)).

These knowledge issues can be tackled through adequate policy design by raising farmers’ awareness,
education and training (Trujillo-Barrera, Pennings and Hofenk, 201696)). Access to relevant and reliable
information is crucial for a farmer’s decision to participate in a scheme (Llewellyn, 200711g; Kallas, Serra
and Gil, 201011¢); Balderas Torres et al., 2013}120)). Precise information channelling and the provision of
advisory systems are valuable policy elements (D’Emden, Llewellyn and Burton, 2008104;; Dessart,
Barreiro-Hurlé and van Bavel, 201913;), and can contribute to a reduction of communication costs and
hence improve the efficiency of the policy (Defrancesco et al., 2008;1037)." In order to tackle farmers’
tendency to value immediate costs more than long-term benefits, higher payments should be made at
initial stages of the contract when farmers face high fixed costs (Duquette, Higgins and Horowitz, 2012121;;
Grolleau, Mzoughi and Thoyer, 2015122;; Colen et al., 2016(123;; Dessart, Barreiro-Hurlé and van Bavel,
201913)).

Additionality

OECD (2012, p. 113)) defines additionality as “the extent to which the policy was a necessary condition for
obtaining the targeted result”. Chabé-Ferret and Subervie (20131247) then define “windfall effects” as
payments (or “windfall” gains) made in respect of actions which are not additional. For example, (Claassen,
Duquette and Smith, 2018(125))show that additionality vary across practices for practice-based schemes in
US agricultural conservation programs. Weak additionality means that a significant portion of payments
are received by participants for implementing practices or management actions that would have taken
place even in the absence of the payment. Achieving strong additionality contributes towards cost-
effectiveness in that it limits budgetary outlays that do not directly deliver environmental benefits.

Assuring additionality necessitates clearly defined baselines and reference levels, which in practice are
often lacking (Engel, 201611;; Wunder, Engel and Pagiola, 20081s); Ferraro and Pattanayak, 2006(12¢};
Casey and Boody, 2007s7; Porras et al., 20111277). A baseline should consider the environmental condition
at the beginning of the contract and incorporate the expected changes in external factors and land use that
would have taken place in absence of the program (Naeem et al.,, 2015}12¢;; Claassen, Cattaneo and
Johansson, 2008e).

However, a common practice is to use historic baselines (Angelsen and Wertz-Kanounnikoff, 2008129},
which do not reflect likely future changes. While historic baselines can be computed relatively easily, they
might punish farmers who have taken pro-environmental actions before the programme (Alpizar et al.,
2013130)).

Reference levels based on current environmental performance can mitigate aforementioned problem with
historic baselines. By computing a farm-specific baseline, such as an environmental benefit index,? the
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actual improvement can be measured and remunerated. Weinberg and Claassen (2006(131;) show an
increase of environmental effectiveness by a factor of five when shifting from payments for “good
performance” to payments for “improved performance”. Similar results have been found by Casasola et al.
(2009132)).

Result-based schemes directly link payments to environmental results (Matzdorf and Lorenz, 2010s5)) and
hence have the potential to achieve high additionality (Burton and Schwarz, 2013ss)). Furthermore, result-
based schemes provide incentives to enroll the best-suited land for provision of environmental results and
thus enhance environmental effectiveness and prevent adverse selection (Matzdorf, Kaiser and Rohner,
2008p24;; Quillérou and Fraser, 2010p133; Borner et al.,, 2017119;; Burton and Schwarz, 2013;s5; Engel,
2016117). On the other hand, they also attract farms where the required results are already achieved or
close to achievement (Uthes and Matzdorf, 2013(17]), which impedes additionality.

An effective definition of baselines is critical for additionality and cost-effectiveness (Bosch et al., 2013[134j;
Porras et al., 2011127;; Berkhout, Doorn and Schrijver, 2018y1351), and particularly important for result-based
schemes (Burton and Schwarz, 2013is5;; Schwarz et al., 200822). Setting the baselines right is a difficult
exercise, requiring the availability of data and models on the landscape or even farm level (Claassen,
Cattaneo and Johansson, 20086); Wunder, Engel and Pagiola, 2008(1g)). This is time-consuming and
entails high transaction costs (Wunder, Engel and Pagiola, 20081s); Naeem et al., 2015(12s); Bosch et al.,
2013134)). The feasibility of baseline-setting affects whether practice-based or result-based payments are
more suited (Berkhout, Doorn and Schrijver, 2018135)). If administrative capacities are high and data is
available at reasonable cost, allowing for the definition of effective baselines, result-based payments can
lead to more effective environmental protection (Bosch et al., 2013(134;; Burton and Schwarz, 2013;s5)). If
this not the case, practice-based payments are a better alternative, since they do not require reliable
monitoring of environmental improvements (Herzon et al., 201821;; Colombo and Rocamora-Montiel,
20181361). Moreover, for practice-based payments, additionality can sometimes be roughly inferred by
whether the participant had undertaken practice in the past.

Tailoring

The payment rate has important implications for budgetary cost-effectiveness of the scheme. Any rate
above the minimum payment necessary to guarantee participation will overcompensate farmers for income
forgone and extra costs incurred, thus reducing the number of participants possible under a fixed budget,
and hence reducing both environmental effectiveness and budgetary cost-effectiveness (Brouwer, Tesfaye
and Pauw, 2011s2;; Borner et al., 201719;; Ferraro, 2008137;; Lankoski, 2016is)) (Balderas Torres et al.,
20131205; Bastian et al., 201713g); Dickinson et al., 201213¢9;; Miller et al., 2011140;; Farmer et al., 2011141j;
Farmer, Chancellor and Fischer, 2011142)).

A minimum payment covers the farmers’ compliance costs with the scheme. These are comprised of the
income forgone from practice adoption (opportunity costs) and the farmers’ private transaction costs
(Wunder, Engel and Pagiola, 20081s); Falconer, 2000pu3;; Berkhout, Doorn and Schrijver, 2018;135;; Engel,
Pagiola and Wunder, 2008;143;; Mettepenningen et al., 2013s7;). Several authors point out that payments
solely based on opportunity costs without transaction costs are insufficient (Winscher and Engel, 2012}144;;
Winscher, Engel and Wunder, 200841; Falconer, 2000p43;). Likewise, payments should account for
possible shifts in opportunity costs or market prices over time (Herzon et al., 201821;; Niens and Marggraf,
2010r145); Russi et al., 201614¢)).

The alternative remuneration method is to link payments to the social value of the environmental benefit
that has been created (Berkhout, Doorn and Schrijver, 2018135; Hanley and White, 20133s; Engel,
2016y11]). Payment based on the value of environmental benefits is particularly relevant for the result-based
payment schemes, where the achievement of environmental results provides the basis for payments.
However, monetary valuation (social valuation) of environmental results is challenging and even for result-
based schemes in which the payment is linked to the quantity or quality of the environmental result, the
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payment calculation may still be based on income foregone and extra costs incurred (Herzon et al.,
201821;; Schwarz et al., 2008(22;; Lankoski, 2016;s)).

Many studies show that farmers request higher payments for accepting restrictive contracts and reduced
flexibility. Ruto and Garrod (2009s1;) stated that farmers request greater financial incentives for lower
flexibility. Espinosa-Goded, Barreiro-Hurlé and Ruto (20107;) showed that higher payments increased
farmers’ willingness to participate in schemes that required a change in farm management practices.
Multiple studies confirm that lower payments were needed for less rigid contracts in terms of management
prescriptions, contract length and paperwork involved (Espinosa-Goded, Barreiro-Hurlé and Ruto, 201037;
Ruto and Garrod, 2009s1;; Christensen et al., 2011147; Lastra-Bravo et al., 2015(s6); Breustedt, Schulz and
Latacz-Lohmann, 20137q)).

Allowing for more flexibility in management practices lowers the remuneration needed as farmers can
select the least-cost practices for themselves and therefore increased flexibility can decrease overall
budgetary costs. Result-based payments provide more flexibility in this regard as farmers can more freely
choose the practices to attain the desired environmental result (Schwarz et al., 200822;; Matzdorf and
Lorenz, 2010p9s); Zabel and Roe, 2009j91;; Schilizzi, Breustedt and Latacz-Lohmann, 2011148;; Matzdorf,
2004s3); Schilizzi and Latacz-Lohmann, 2016149;; Lankoski, 2016j5). Furthermore, higher flexibility can
reduce farmers’ compliance costs providing an incentive to identify the most efficient options (Matzdorf
and Lorenz, 2010i95;; Weinberg and Claassen, 2006131); Watzold and Schwerdtner, 2005(150;; Burton and
Schwarz, 2013ss5)).

On the other hand, result-based schemes expose farmers to higher uncertainty of payments and therefore
may necessitate risk premiums.? If these risk premiums are higher than the compensation needed for
reduced flexibility, a practice-based scheme might reduce the needed payment level (Schilizzi, Breustedt
and Latacz-Lohmann, 201114s); Schilizzi and Latacz-Lohmann, 2016(149)).

Short-term contracts are the preferred option by farmers giving them flexibility on their farm management
in the future (Engel, 2016;11;; Balderas Torres et al., 20131205; Berkhout, Doorn and Schrijver, 201813s};
Miller et al., 2011[140). This is especially relevant for practice-based schemes, where farmers value the
option to change management practices when the contracts expire (Ruto and Garrod, 2009s4;; Ltz and
Bastian, 2002151;; Pasquini et al., 20091521). Shorter commitments allow farmers to stay responsive to
changes in future market conditions, which might affect their opportunity costs (Engel, 2016(11;; Niens and
Marggraf, 2010p145); Russi et al., 2016(146]). Furthermore, short contracts allow trying out the policy for both
the farmer and the implementing agency, if the scheme is in its initial stages (Engel, 201611;; Christensen
et al., 2011p147).

Some environmental objectives might require long-term commitments, calling for longer contracts, such
as biodiversity conservation (Ruto and Garrod, 2009s1;; Berkhout, Doorn and Schrijver, 2018135)). Long-
term contracts can assure long-term provision of the environmental service and can help to assure
conditionality (Engel, 2016[11]). For result-based schemes long-term contracts are beneficial, since the
rationale of result-based payments is that farmers build up knowledge and develop new skills and
innovation over time (Burton and Schwarz, 2013s5; Baumgartner and Hartmann, 2001e7;; Wittig,
Kemmermann and Zacharias, 2006;31)). The aforementioned inherent risk of result-based schemes may
also decline with increasing experience (Burton and Schwarz, 2013ss5;; Casey and Boody, 2007s7;; Watzold
and Drechsler, 2005(90)). Additionally, it might take time until environmental outcomes can be observed
(Schwarz et al., 200822;; Herzon et al., 201821;; Hasund, 2013153)). Therefore scheme success might be
increased with long-term contracts (Mccracken et al., 2015j154;; Sattler and Matzdorf, 2013;155)).

Uniform fixed payment is currently the most commonly used option for agri-environmental schemes (Engel,
2016111;; Latacz-Lohmann and Schilizzi, 2005;1s6); Schwarz et al., 200822;; Schilizzi, Breustedt and Latacz-
Lohmann, 2011p14g)). Its advantage is easier implementation and thus smaller transaction costs due to
lower information needs (OECD, 2007u9). If environmental benefits and compliance costs are relatively
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homogeneous among farmers and can be reasonably estimated, uniform payments are advisable (Mills
et al., 201251;; Lankoski, 2016s)).

Conversely, if compliance costs or environmental benefits differ largely among participants, uniform
payments fail to account for this heterogeneity (OECD, 200749); Latacz-Lohmann and Breustedt, 2019157;
Hasund, 20131s53;; OECD, 20101;; Lankoski, 2016(s)), leading to overcompensation of farmers with low
compliance costs (Groth, 2005;1ss); Berkhout, Doorn and Schrijver, 2018135; Armsworth et al., 2012p4j;
Schwarz et al., 200822;; OECD, 2010p1), while farmers with high compliance costs, who could potentially
deliver large environmental benefits, will not enter into the scheme, since they would be
undercompensated (Groth, 2005158;; Berkhout, Doorn and Schrijver, 2018135;; Schwarz et al., 200822;;
Winscher, Engel and Wunder, 200841)).

Under heterogeneous conditions, uniform payments therefore reduce the budgetary cost-effectiveness of
the scheme due to high information rents (an overcompensation of a farmer’s income forgone and extra
costs incurred) for low compliance cost farmers and adverse selection (Armsworth et al., 2012p4j;
Winscher, Engel and Wunder, 2008u41; Holm-Mueller, Radke and Weis, 2002[1s9;; OECD, 2010p;
Lankoski, 20165;). The choice between standardised and less costly fixed payments and more complex
differentiated payments hence depends on the heterogeneity among farms regarding compliance costs
and environmental benefits (OECD, 200749); Borner et al., 201719); Watzold and Schwerdtner, 2005(150j).

In contexts with high variability among farmers, payments can be differentiated, either on the basis of
compliance costs or environmental benefits (Hanley and White, 2013351). Numerous authors have
confirmed increased environmental effectiveness and cost-effectiveness with differentiated payments
(Engel, 2016y115; Porras et al., 2011127;; Ezzine-De-Blas et al., 20161160;; Groth, 2005115e;; Wiinscher, Engel
and Wunder, 200841); Lankoski, 2016(5)). However, differentiated payments require more information than
uniform payments and thus have higher transaction costs that reduce the potential cost-effectiveness gains
from payment differentiation. (Engel, 201611); BOrner et al., 201719;; Boérner et al., 20171¢9); Watzold and
Schwerdtner, 2005150;; OECD, 2010¢1;; Lankoski, 2016(51). Another concern is that differentiated payments
might be perceived as unfair by policymakers and farmers (Latacz-Lohmann and Schilizzi, 20051se;
Wunder, Engel and Pagiola, 2008(1g;; Holm-Miiller and Hilden, 20041611).

Differentiated payments based on compliance costs require information on farmers’ compliance costs and
farmers might not have incentives to reveal their true costs. This information asymmetry reduces the cost-
effectiveness of the agri-environmental schemes (Engel, 201611;; Bérner et al., 201719;; OECD, 2007 49j;
Wunder, Engel and Pagiola, 20081g;; Latacz-Lohmann and Breustedt, 20191s7;; Cooper, Hart and Baldock,
2009162); Canton, De Cara and Jayet, 20091631). One mechanism to overcome the asymmetric information
problem are self-selection contracts. The implementing agency offers different contract types, which
farmers choose depending on their own characteristics and hence reveal their preferences and compliance
costs (Wu and Babcock, 19961s4; Ozanne and White, 2007165;; OECD, 2010(1;). Another mechanism to
overcome information asymmetry is bidding mechanisms such as auctions, which have already been used
in practice, for example, in the Conservation Reserve Program in the United States (Claassen, Cattaneo
and Johansson, 200846]) and in the Victorian Bush Tender Trial (Cocklin, Mautner and Dibden, 2007166j;
Stoneham et al., 2003167;; Vukina, Levy and Marra, 20061es;; OECD, 2010;1)).

Through competitive bidding for agri-environmental contracts, farmers reveal their compliance costs, which
reduces information rents and overcompensation and hence increases budgetary cost-effectiveness
(Berkhout, Doorn and Schrijver, 2018i135); Costedoat et al., 2016(169); Herzon et al., 201821;; Boxall, Perger
and Weber, 2013170;; Stoneham et al., 20031677; Schillizzi and Latacz-Lohmann, 2007171;; Glebe, 2008;172)).

In various studies auctions outperform fixed uniform payments with cost-effectiveness gains between 16%
—315% (without transaction costs) (Latacz-Lohmann and Schilizzi, 2005;1s6)). The gains in budgetary cost-
effectiveness of auctions, however, are highly dependent on the magnitude of additional transaction costs
relative to more simple payment designs (Glebe, 2008172;; OECD, 2010;1;; Lankoski, 20165)). Lankoski
(2016y5)) incorporates transaction costs of different payments designs (uniform payment, differentiated
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payments and auctions) for budgetary cost-effectiveness analysis of payments promoting biodiversity
enhancement in farmland and finds that auctions and differentiated payments perform better than uniform
payment even when transaction costs are accounted for (cost-effectiveness gain is 16% for auction and
5% for differentiated payment).

Following Lankoski (2016;s)) the relative performance of different payment designs, from uniform payments
to results-based payments, depends on the extent to which opportunity costs and environmental quality*
vary across participants as illustrated in Table 2.4. Uniform payment works well when both opportunity
costs and environmental quality are homogenous. When opportunity costs vary but environmental quality
is homogenous then differentiated payment on the basis of costs would perform better and be fairer than
uniform payment. In this case, an auction system would also perform well, but differentiated payment would
probably be an easier and more flexible system when opportunity costs are reasonably well known. When
environmental quality varies, the added value of auction systems and other targeting mechanisms (results-
based or differentiated payments) increases. In these cases, auctions work well when the number of
potential participants (bidders) is large, and results-based payment would be best suited for situations
where the number of participants is low. When environmental quality varies, efficiency requires that auction
and other mechanisms employ an environmental scoring system to address environmental heterogeneity,
e.g. use of environmental benefit index. Also, policy-related transaction costs affect the efficiency of
alternative payment types and thus auctions may be preferred to results-based schemes when potential
pool of participants is large.

Table 2.4. Suitability of different payment types under homogenous and heterogeneous spatial
conditions

Environmental Opportunity costs
quality Homogenous Heterogeneous
Homogenous Uniform payment Differentiated payment-cc
(N, n) (N, n)
Heterogeneous Differentiated payment-eb (N,n) Differentiated payment-cc and eb (N,n)
Auction-eb (N) Auction—cc and eb (N)
Results-based payment-eb (n) Results-based payment-cc and eb (n)

Note: N = works well with large number of participants; n = suitable for small number of participants; cc = differentiated on the basis of compliance
costs; eb = differentiated on the basis of environmental benefits.
Source: Lankoski (2016s).

Conditionality and enforcement

Achieving strong conditionality means that farmers participating in an agri-environmental schemes receive
remuneration if and only if they actually deliver the agreed action, practice, performance, or result as
specified in their contract (Hardelin and Lankoski, 2018); Engel, Pagiola and Wunder, 2008143;; OECD,
200719; Rojas and Aylward, 2003;173)). This assures that the payments are spent for actual environmental
improvements, or actions leading to those improvements, and that the policy is cost-effective. Monitoring
and controls are key elements to guarantee conditionality and increase compliance (Engel, Pagiola and
Wunder, 2008143;; OECD, 200749;; Porras et al., 2011127;; Naeem et al., 2015p12¢;; Grammatikopoulou,
20161174)).

The feasibility of monitoring and control of the measures may be challenging and comes with considerable
costs (Berkhout, Doorn and Schrijver, 2018(135;; Claassen, Cattaneo and Johansson, 2008s6;; Chaplin,
2018y175); Schwarz et al., 2008/22;). Porras et al. (2011127) state that if a practice-based scheme is based
on easily observable land-use measures then it probably has lower monitoring costs than results-based
schemes.
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Monitoring costs depend on the environmental objective and its measurability. Some environmental goals
are difficult to quantify and to measure, and thus quantified measurements for environmental performance
are lacking (Brouwer, Tesfaye and Pauw, 2011s2; Moxey and White, 201433;; Kaiser et al., 2010176,
Burton and Schwarz, 2013;s5;; White and Sadler, 201232;; Matzdorf, Kaiser and Rohner, 200824]). When it
is impossible to define clear indicators or when monitoring of results is more costly than monitoring of
practices, practice-based payments are easier to enforce and can be more appropriate (Herzon et al.,
201821;; Hanley and White, 2013;35;; Allen et al., 201420;; Bérner et al., 2017119)).

Moral hazard is a concern for agri-environmental payments. Farmers might have incentives to cheat,
receiving the compensation without implementing the required practices and thus incurring the full
compliance costs for their commitment. This is particularly the case for farmers with high compliance costs,
since their pay-off for cheating is higher than for other farmers (Latacz-Lohmann and Schilizzi, 2005(15e);
OECD, 2010;1)).

Controls and monitoring can only be effective if non-compliance is detected and penalised (OECD, 2007 49j;
Wunder, Engel and Pagiola, 20081s)). Sanctions usually include the cancellation of future payments or
sometimes past payments have to be paid back (Brouwer, Tesfaye and Pauw, 2011s2;; Wunder, Engel
and Pagiola, 20081s); Engel, 2016(11]). While the rationale for fines is to achieve high compliance levels,
excessive penalties can actually reduce compliance or participation because farmers might perceive them
as demotivating (Engel, 201611;; Borner et al., 201719); Falk and Kosfeld, 2006(177;; Vollan, 200817s)).
Herodes (20081791 finds that unclear control criteria entail widespread reluctance among farmers for
scheme participation. Thus, it is important to have clear control criteria that are linked to farmer-controlled
variables to enhance scheme participation.

Successful enforcement requires setting the levels of the following elements appropriately: 1) intensity of
monitoring, 2) level of sanctions, 3) stringency of compliance requirements, and 4)level of agri-
environmental payments (Latacz-Lohmann, 1998y1s0]). Several authors have derived optimal monitoring
and sanction strategies in the context of agricultural and agri-environmental policies (Choe and Fraser,
19991181;; Ozanne, Hogan and Colman, 20011s2;; Kampas and White, 20031s3;; Fraser, 2002[1s4)).

In practice, monitoring rates for agri-environmental payments are relatively low in developed countries and
lie between 3% and 5% (Wunder, Engel and Pagiola, 200815;; OECD, 2010(1;). Many programmes lack
effective enforcement strategies (Hart and Latacz-Lohmann, 20051s5]), which could reduce environmental
effectiveness (Ezzine-De-Blas et al., 2016(1607). Yet, enforcement is a crucial element for conditionality and
hence an important driver for the cost-effectiveness of the policy.

2.3. Policy Spectrum Framework: Assessment of payment design options
according to key dimensions of cost-effectiveness

Table 2.5 provides an assessment of policy design options covered by the Framework. This assessment
is based on the literature review and Secretariat’s judgement. It does not aim to identify the single “best”
policy design (no “one size fits all” approach), but rather discusses advantages and disadvantages of
different options, presenting evidence from literature review, policy simulations and economic experiment
on performance of different policy options according to the key criteria (primarily cost-effectiveness, but
also other criteria as discussed above, where warranted). In Table 2.5, uniform and targeted practice-
based payments are discussed in the same column, since both are practice-based options. Aggregate or
landscape-level results-based payment is not separately presented it represents a special case of results-
based payment.
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Table 2.5. Qualitative assessment of payment design options from a cost-effectiveness viewpoint

Policy design element Uniform or targeted Performance-based Result-based Hybrid
practice-based payment payment payment
payment

Quantifiable policy May be preferred option = Improves cost- Improves cost- Improves cost-

objectives only when effectiveness if suitable  effectiveness if effectiveness relative to
environmental environmental environmental results pure practice-based
performance or results performance proxies can be reliably approach.
are very difficult or are available, such as measured or suitable
costly to measure. environmental benefit indicator approaches
Works if practices are indices and nutrient are available, for
highly correlated with balances. Suitable example, in the context
environmental option if direct of biodiversity.
performance or results environmental results
and quantitative targets  cannot be measured.
are set e.g. for acreage
or number of
participants.

Targeting Uniform practice-based ~ Improves cost- Improves cost- Improves cost-
payment has poor cost-  effectiveness by effectiveness by effectiveness by
effectiveness when allowing spatial allowing spatial allowing spatial
there is spatial targeting based on targeting based on targeting based on
heterogeneity in environmental proxies environmental benefits  environmental benefits
compliance costs (e.g. nutrient surplus or  or benefit-cost ratios. or benefit-cost ratios.
and/or environmental environmental benefit
benefits. Targeted index value).

(whether cost-targeting
or benefit targeting or
benefit-cost targeting)
practice-based payment
improves cost-
effectiveness relative to
uniform payment.

Tailoring Uniform payment rate Payment rate can be Improves cost- Payment rate can be
works only when tailored, for example, by  effectiveness as tailored according to
compliance costs are providing differentiated ~ payment rate can be compliance costs of
homogeneous among payment rate on the tailored to reflect adopting the practices
farmers, whichis rarely  basis of environmental environmental results and environmental
the case. Poor cost- performance. achieved. The results achieved.
effectiveness due to Combination of uncertainties Reduces the financial
overcompensation of competitive bidding associated with the risk for farmers as
compliance costs to (auctions) and achievement of the compliance costs are
low-cost farmers environmental benefit results may require a covered for practice
(information rent). High-  index would allow risk premium for risk- adoption.
cost farmers with benefit-cost targeting averse farmers, which
potentially high that highly improves reduces budgetary
environmental benefits  cost-effectiveness as cost-effectiveness.
do not participate auction mechanism
(adverse selection). reduces information

rent and environmental
benefit index targets
high benefit sites.

Additionality Option only when Enables payment for Result-based payment Bonus payment (result-
environmental the environmental directly linked payment  based payment) is
performance or results performance to environmental results  directly linked to
are very difficult or improvement and thus and hence has the environmental results

costly to measure. Can
provide additionality, if
practices are highly
correlated with
environmental
performance or results,
and practices would not

increases
environmental
effectiveness,
additionality and
budgetary cost-
effectiveness.

potential to achieve
high additionality,
environmental
effectiveness and
budgetary cost-
effectiveness. However,
if payment is linked to

so there is high
potential for
additionality.
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Policy design element Uniform or targeted Performance-based Result-based Hybrid
practice-based payment payment payment
payment
have been adopted maintaining already
without payment. achieved results then
additionality is low.
Enforcement Monitoring and If environmental If results can be clearly ~ May be beneficial if
enforcement should be  performance defined and monitored practices are easily

Transaction costs

Behavioural factors

relatively easy for
observable measures,
such as land use and
land cover based
measures. But, is more
difficult for
unobservable
measures, such as
chemical fertiliser,
pesticide and manure
application intensity.
May be preferred option
If practices can be
monitored and enforced
more easily and with
much lower transaction
costs than
performance-based or
results-based
payments.

Transaction costs (both
public and private)
should be relatively low
for uniform practice-
based payment and this
is especially the case
when practices are
relatively easy to
observe, monitor and
enforce (e.g. land use
based measures).
Targeted uniform
payments will increase
transaction costs
somewhat as
information is required,
for example, on spatial
variation of potential
environmental benefits
of practice adoption.

Provides rigid
management
proscriptions without
farm-specific flexibility
that are not necessarily
the least-cost ways to
achieve environmental
objectives. Does not
provide incentives for
innovation. Financial
risk lower than with the
performance-based and
the results-based

improvements can be
clearly defined and
monitored then
performance-based
payments can be
beneficial. However,
this requires suitable
environmental
performance indicators
that may be lacking for
some environmental
objectives. When it is
impossible to define
clear performance
indicators or when
monitoring of
performance is more
costly than monitoring
of practices, practice-
based payments may
be easier to enforce
and can be more
appropriate
Differentiated payments
and bidding
mechanisms have
higher transaction costs
than uniform payments
due to higher
information needs,
including information
related to spatial
variation of
environmental benefits
and/or compliance
costs. Also the
development of suitable
environmental
performance indicators
that can be tailored to
local circumstances
adds complexity and
transaction costs.

Increases flexibility and
fosters innovation,
which promotes the
least cost achievement
of the environmental
performance targets. If
environmental
performance scores are
dependent on factors
outside of farmers’
control then may
increase financial risk
relative to the practice-

then result-based
payments can be
beneficial. However,
this requires suitable
and reliable indicator
approaches that may
be lacking for some
environmental
objectives. When it is
impossible to define
clear indicators for
results or when
monitoring of results is
more costly than
monitoring of practices,
practice-based
payments may be
easier to enforce and
can be more
appropriate

Transaction costs can
be reduced if reliable
result indicators based
on up-to-date data are
readily available and if
these are relatively
easy to understand and
measure by farmers,
which allows self-
monitoring by farmers.

Increases flexibility and
foster innovation, which
promotes the least cost
achievement of the
environmental results.
Relative to the practice-
based payments the
result-based payments
tend to increase social
networking, knowledge
sharing and intrinsic
motivation for
environmental

observed, monitored
and enforced.

Transaction costs may
be high as both
practices and results
need to monitored and
enforced.

Relative to the pure
results-based payment
decreases flexibility and
innovation and thus
potentially cost-
effectiveness. On the
other hand is less risky
option to risk-averse
farmers which may
increase acceptance
and participation.
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Policy design element

Uniform or targeted
practice-based
payment

Performance-based
payment

Result-based
payment

Hybrid
payment

payments, especially
when environmental
performance and
results are dependent
on external factors
(e.g. weather) outside

of the farmers’ control.

based payment.

conservation. However,
relative to practice-
based payments the
results-based payments
may increase financial
risk for farmers and
thus may increase a
risk premium required
by risk-averse farmers.
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