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1. INTRODUCTION

This special issue of Bio-based and Applied Economics (BAE) features
a selection of five papers developed within the EU H2020 project ‘CON-
tract SOLutions for Effective and lasting delivery of agri-environmental-
climate public goods by EU agriculture and forestry’ (CONSOLE) (H2020-
RUR-2018-2, GA No. 817949). CONSOLE has been comprehensively inves-
tigating the effectiveness, efficiency and longevity of innovative contract
solutions for the provision of Agri-Environmental-Climate Public Goods
(AECPGs), the acceptance of such contracts amongst European farmers and
stakeholders, as well as the drivers and mechanisms influencing the imple-
mentation.

Despite large budgets for policies devoted to environmental objectives,
the ongoing decline in the provision of AECPGs in many European agricul-
tural and forest ecosystems and the growing societal concerns about ecologi-
cal issues make it necessary to improve the environmental effectiveness in
particular of the Common Agricultural Policy (CAP) (Pe’er et al., 2022). The
Green Deal of the EU and the Farm-to-Fork Strategy are part of the EU’s plan
to respond to these challenges. They highlight the relevance of the agricul-
tural sector for the provision of a multitude of AECPGs, such as biodiversity,
climate regulation, water and soil protection. To achieve real change, in addi-
tion to rethinking and strengthening actions set by the Agri-Environmental
and Climate Schemes (AECS), the attention towards innovative, more effec-
tive, and efficient instruments is increasing (Targetti et al., 2022). The most
prominent examples are result-based and value chain-based solutions, as well
as approaches that promote collective implementation. In addition, land ten-
ure contracts with environmental requirements are in the focus of interest.
Although promising, all of these tools involve a number of challenges for their
successful design and implementation, such as acceptance and enablement of
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farmers, knowledge and training needs, equity/fairness,
and compatibility with agricultural business.

In this editorial paper, we describe the CONSOLE
framework as a major background for the evaluation
of novel contract solutions and the development of the
research papers for this special issue. The framework
describes three main topics covered by the papers in this
special issue: Innovative designs (of AECS), attitudes of
farmers toward these new approaches, and drivers for
their successful implementation.

In the following, we first describe the CONSOLE
framework and then present different aspects concern-
ing contract design and innovative contractual options
of AECS. Finally, we introduce the papers of the special
issue of BAE: ‘New pathways for an improved delivery of
public goods from agriculture and forestry’.

2. THE CONSOLE FRAMEWORK

The analytical framework developed in the CON-
SOLE project aims at the identification of a set of con-
tract elements to be considered in the design and analy-
sis of AECS (Fig. 1). Specifically, it identifies elements
and factors characterizing an agri-environmental con-
tract along three main groups (Viaggi et al., 2022):

- Contract design includes the specific elements char-
acterising AECS contract like objective, duration,
level of payment, etc.;
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- Mechanisms and impact comprise the factors that
influence the effectiveness of the contract such as
attitude of farmers which in turn affect the accept-
ability of the scheme, etc.;

- System features consists of a range of drivers includ-
ing governance, market, and local-scale conditions
that affect the impact and efficiency of a contract.
Besides these elements, factors, and drivers that

define and influence the success or failure of a contract,
the framework also indicates a set of performance cri-
teria. These criteria are directly or indirectly related to
several items included in the contract design, mecha-
nisms and system features. For instance, acceptance,
longevity, effectiveness, profitability, etc. are only some
of the criteria that can be considered in the evaluation
of a contract and are related to farm-level characteris-
tics (for example, farm structure, farmers’ attitudes) and
regional-level characteristics (for example, environmen-
tal conditions, formal and informal institutions).

3. CONTRACT DESIGN: CURRENT AGRI-
ENVIRONMENTAL AND CLIMATE SCHEMES AND
POTENTIAL FOR INNOVATIVE SOLUTIONS

The provision of public goods by agriculture is large-
ly determined by the management and practices applied
at the farm and regional scale. Therefore, policies usually
include a variety of instruments to improve the environ-
mental performance. Currently, the main approach of
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Figure 1. Analytical framework developed in the CONSOLE project for the analysis and design of agri-environmental and climate contracts

(d’Alberto et al., 2024).
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agricultural policy efforts to maintain and/or improve
AECPGs on farmland are voluntary action-based AECS.
These schemes consist of prescribed practices, and par-
ticipating farmers receive monetary compensation for
income forgone and increased costs associated with the
implementation of the practices considered capable of
improving the environmental performance of the farm.
Such payment schemes are relatively simple to imple-
ment, do not require complicated monitoring and do
not incur inequality concerns (usually the same ‘aver-
age’ price is offered to farmers for undertaking a given
action). Action-based AECS are acknowledged to have
positive effects on the environment (Herzog et al., 2005),
while their overall environmental effectiveness remains
relatively low considering the financial resources put
into these schemes (Batary et al., 2015). Such schemes
incur a range of problems, as they typically over-reward
‘all but the marginal producer’ (Hanley et al., 2012).
This effect is linked to the actual provision of public
goods from farmland, which is affected by spatial vari-
ation of opportunity costs and information asymmetries
between ‘sellers’ and ‘buyers” of AECPGs, leading to a
spatial policy mistargeting, but also potential spatial
under-provision/under-supply of AECPGs (Zasada et al.,
2017). The availability of local-scale information could
improve the spatial targeting of policies and improve the
cost-effectiveness of payments, but such a detailed level
of information is usually challenging or not affordable to
collect (Ferraro, 2008). Other negative aspects of action-
based AECS that are often criticized comprise a range
of less tangible impacts related to the potential risks of
commodification of public goods and the disconnect
between the objectives of the scheme and the values and
moral responsibility of farmers. Moreover, another criti-
cism is related to the long-term effects of action-based
AECS. An essential condition to ensure permanent envi-
ronmental improvements is to link farmers’ acceptance
of a scheme with a major attitudinal change that corre-
sponds to their interests and values (Burton et al., 2008).
Farmers with interest in agroecology, for example, tend
to dislike having to rely on payments for good behavior
and, in some cases, prefer to be remunerated by the mar-
ket because their business model is successful. Farmers
recognizing an inherent value of nature, for instance, are
found to apply more holistic management strategies ben-
efitting a diversity of AECPGs (Klebl et al., 2024).

3.1 From action-based to result-based schemes
To tackle the low efficiency and effectiveness of

action-based AECS, a stronger focus on what is actually
achieved in terms of environmental goals is considered

a relevant improvement. Result-based approaches in this
respect are innovative solutions because they are based
on a direct link between payment and the achievement
of environmental goals, while no requirement of the
implementation of specific practices is included. This
allows farmers to be more flexible in their manage-
ment, but these contracts score significantly worse in
terms of practicability, and therefore their application
on a large scale is rare (Drechsler, 2017). The two main
limitations of result-based schemes concern the uncer-
tainty of payment as it is dependent on the achievement
of an environmental result, and the ability to measure
it. These limitations considerably reduce the acceptance
of these contracts because farmers incur risks of fail-
ing to achieve the aims and are exposed to public scru-
tiny as they become a seller of public goods (Haaren and
Bathke, 2008; Atari et al., 2009). On a more general lev-
el, the additionality of result-based approaches is a rel-
evant concern. In other words, doubts are raised about
the prospect of paying farmers for results that would
be actually delivered even without the policy interven-
tion. Indeed, result-based payments potentially incen-
tivize land enrollment where the target result is already
achieved, resulting in a zero-additionality effect (Uthes
and Matzdorf, 2013).

3.2 Collective implementation

To improve the capacity of AECS to deliver public
goods such as farmland biodiversity, the coordination
of interventions at the landscape level to maximize the
positive outcome (for example, adopting ‘green’ practices
in different landholdings) is also proposed. In contrac-
tual solutions based on collective implementation and/or
cooperation, farmers and/or private/public landowners
voluntarily enter a joint, collective partnership to com-
monly deliver a specific environmental or climate action
goal. This means that farmers, foresters (and other stake-
holders) cooperate (by establishing an entity with or
without legal personality) to achieve a specific environ-
mental target. Contract solutions that propose collective
implementation or cooperative/collaborative elements
often address a territorial/landscape level to deliver pub-
lic goods “across field borders”. They aim especially for
environmental results, which can hardly be improved by
measures on singular fields and plots (e.g., water quality,
maintenance of habitats, peatland rewetting). The envi-
ronmental effectiveness of coordination depends on the
public good addressed. For example, in the case of habi-
tat maintenance for a particular target species it relates
to the habitat requirement of that species. In cases where
the spatial characteristics of habitats and land ownership
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do not overlap, collective contracts are more efficient in
ensuring “economies of configuration” (Franks, 2011).
The design of collective AECS is relevant, as it targets
groups of landowners, rather than individuals, so that
agri-environmental efforts are spatially coordinated
(Prager, 2015). In general, collective and cooperative/col-
laborative approaches can be used to address problems
that cannot be solved individually or to achieve specific
environmental improvements that can be achieved better
by working together.

Collective approaches are nevertheless affected
by an increased complexity of the policy design and
higher transaction costs, which limit the adoption of
the schemes (Zavalloni et al., 2019). In general, the suc-
cess of collective contracts depends on the willingness
of neighboring land managers to work together, on the
existence of formal or informal institutions capable of
implementing and coordinating the contract and the
perceptions of these coordinating institutions (Franks,
2011; Hafner and Piorr, 2021).

3.3 Value chain-based solutions

Some contract solutions consider the delivery of
public goods in connection with the production of pri-
vate goods. These solutions are motivated by engaging
different or all parts of a value chain, and the environ-
mental benefits provided by the supplying farms are
often part of the food companies’/retailers’ marketing
strategies. In a value-chain contract, farmers accept to
meet specific environmental requirements and receive
monetary support from market actors. Possible examples
are reduced fertilization, higher animal welfare stand-
ards, preservation of biodiversity, etc. The monetary sup-
port can take the form of sale guarantees, price premi-
ums, and/or the use and marketing of products under
specific brands. Moreover, some value chain-related con-
tractual solutions provide an example of a way to better
support and market organic production.

Value chain contracts are essentially based on
the capacity of the market to reward the public goods
attached to the production of a specific private good
(food). The advantage is the reliance on market mecha-
nisms and the more direct link with consumers with-
out incurring in the distortionary effects of incentives or
regulations. However, conveying information about the
environmental performance of a product is not always
straightforward. Following economic principles, Jack et
al. (2008) notice that people are likely not disposed to pay
for something that they can receive for free. That differ-
entiates between public goods like drinking water where
the beneficiaries see a direct advantage, and other goods
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that are non-excludable like climate change mitigation or
biodiversity. This means that discrimination of the link
between product and environmental performance is nec-
essary, and not all public goods have the same commu-
nicative grip. For example, AECPGs related to regulating
services are characterized by an indirect contribution to
society (Diaz et al., 2018) and thus could be more diffi-
cult to attach to a product compared to AECPGs related
to e.g. cultural services (Targetti et al., 2021). Short supply
chains are easier to develop because the link between con-
sumers and promoted AECPGs is more direct, while the
inclusion of large-scale public goods such as the mitiga-
tion of climate change is more difficult. A common prob-
lem concerns the need to mark up the value chain prod-
ucts with labels. Given the high number of labels that are
present on market shelves, labelling of public good related
products risks being not effective in communicating with
consumers. Another problem of value chain contracts is
the distribution of the added value along the value chain.
Value chain contracts include a wide range of different
approaches and arrangements between different actors
along the value chain. In a recent report, Biber-Freuden-
berger et al. (2019) concluded that the actors that should
be targeted by policy to promote biodiversity are farm-
ers and consumers, at each end of the value chain. This
can strengthen the position of the farmer in the value
chain through stronger bottom-up approaches. There are
risks, however, that farmers have not enough bargaining
power in comparison to big food companies or retailers.
This risk involves mistrust in the contract by farmers and
to some extent by the consumers that may value a food
product for the level of fairness and transparency of its
production process. Additionally, also the majority of cur-
rently implemented value-chain approaches are based on
action-based measures, potentially lacking environmental
effectiveness (Bredemeier et al., 2022)

3.4 Land tenure contracts with environmental requirements

A common drawback of AECS also concerns the
trade-off between acceptance by farmers and length of
contract. In general, longer contracts are less attractive
to farmers because their room for maneuver is limited
(Raina et al., 2021). However, longer contracts are often
more effective or even necessary to achieve an environ-
mental target. This involves the relevance of land ten-
ure contracts including land tenure arrangements with
environmental clauses. Indeed, these types of contract
are usually able to reduce the trade-off between contract
length and acceptance as the possibility to benefit from
reduced loans for a longer time range is seen positively
by a land-tenant.
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For the FAO, “Land tenure is the relationship, legally
or customarily defined, between people, as individuals or
groups, with respect to land. (For convenience, ‘land’ is used
here to include other natural resources such as water and
trees.) Land tenure is an institution, that is, rules invented
by societies to regulate behavior. The rules of tenure define
how property rights to land are to be allocated within socie-
ties. They define how access is granted to the rights to use,
control, and transfer land, as well as the associated respon-
sibilities and restrictions. In simple terms, land tenure sys-
tems determine who can use what resources for how long,
and under what conditions™. The terms land tenure and
land rights are often used interchangeably. Land tenure
contracts devoted to the improvement of AECPGs have
clauses for the improvement or conservation of environ-
mental assets. Landowners (private or public) lease their
land to farmers, foresters, or third parties under certain
conditions and accept a lower lease payment to compen-
sate for additional environmental or climate action efforts
by farmers. These efforts serve to achieve some form of
ecological or environmental improvement. However, these
contract types may be hampered by legal issues or not
considered at all by private owners.

In many cases and usually in more marginal areas,
landowners are not interested in selling the land, but
have interest in preserving their land in good condi-
tions. For instance, particular forms of properties (e.g.
public lands, Church properties, foundations, etc.) have
institutional mandates (formal or informal) of good
management. In other cases, land fragmentation causes
transactional problems that hinder organization and
rational management. In these cases, forms of land ten-
ure with clauses can be effective. However, the success of
these contracts is often linked to arranging an easy and
comprehensible contract type for the owners and/or the
availability of an intermediary actor able to manage the
contracts efficiently (Napoléone et al., 1995; The Nature
Conservancy, 2019).

4. PRESENTATION OF THE SPECIAL ISSUE

In this chapter we present the five papers includ-
ed in this special issue and how they are related to the
aspects outlined in the previous chapter.

The paper of Tyllianakis (2023) assesses the perspec-
tives of upland Yorkshire farmers in the United King-
dom (UK) regarding the Landscape Recovery scheme,
a soon to be rolled out agri-environmental initiative
designed to promote collaborative efforts for landscape-

1“3, WHAT IS LAND TENURE” (available at: http://www.fao.org/3/
y4307e/y4307e05.htm#TopOfPage).

wide environmental improvements. With the UK hav-
ing left the EU, proposals are being made in its agricul-
tural policy to move away from ‘Direct Basic Payments’
for farmers and implement a system with a stronger
focus on ‘public money for public goods’. The Landscape
Recovery scheme is the most ambitious scheme within
this new envisioned system. Employing Q methodology;,
the paper identifies diverse viewpoints among farmers,
who largely depend on government subsidies and are
involved mainly in sheep and beef farming. Specifically,
the analysis uncovered three main discourses: pragmatic
yet environmentally conscious farmers, pragmatic objec-
tors, and risk-averse environmentalists. Pragmatic yet
environmentally conscious farmers are in general open
to AECS, as they perceive them as a means to achieve
their two main goals (financial survival and environ-
mental stewardship), but are at the same time resistant
to the Landscape Recovery scheme, citing its complexity
and perceived misalignment with these goals. Pragmatic
objectors prioritize financial compensation and reduced
bureaucracy, showing resistance to long-term contracts,
collaborative efforts and contracts addressing the deliv-
ery of multiple AECPGs. Risk-averse environmentalists
show a varied interest in environmental issues, particu-
larly ones related to climate change, but prefer simpler
contracts in terms of monitoring, indicating a prefer-
ence for schemes that are less demanding (and risky)
yet environmentally beneficial. Across these discourses
the results reveal a general preference for “broad and
shallow” AECS that offer straightforward requirements,
as opposed to the more ambitious Landscape Recovery
scheme, and a desire to merge economically viable prac-
tices with environmental objectives. Aspects regard-
ing payments, free advice, duration and scope seem
to inhibit the endorsement of the Landscape Recovery
scheme. Overall, this case study provides unique insights
into farmers’ viewpoints on these innovative concepts
the UK is planning to introduce. It is also highly inter-
esting from the perspective of EU agricultural policy,
which also plans to move more into this direction, even
though the author makes clear that generalizing the
findings is not possible and also outside the purpose of
Q methodology.

Le Gloux and Dupraz (2023) do not explore new
AECS, but rather carry out an ex-ante analysis of the
potential effects of reallocating the Common Agricultur-
al Policy (CAP) budget from income support to already
existing environmental incentives, specifically AECS
and organic farming (OF) support, using French farm
accountancy data network (FADN) data from 2015 to
2019. The methodological approach of the study involves
estimating a generalized Tobit model for the voluntary
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adoption of these environmental contracts and accept-
able farm-level payment triggering this adoption, predict-
ing new adoption probabilities and acceptable farm-level
payments under reduced direct payments, and simulating
budget reallocation towards environmental incentives.
The analysis is based on an unbalanced panel of 36,251
farm observations, providing insights into the total farm-
level payments received for AECS and OF support con-
tracts. The findings indicate that reallocating an addi-
tional 7.5% of direct payments towards AECS and OF
support significantly increases participation rates in these
programs. This effect is attributed to two main incen-
tives: increased public funding for environmental com-
mitments and the indirect influence of reduced direct
payments, which lowers the acceptable farm-level pay-
ment for participating in OF support. However, the study
also acknowledges limitations, including insufficient
information to capture the diversity of AECS eligibil-
ity and measures adopted by farmers, unobserved factors
influencing adoption decisions, and the potential market
repercussions of significant policy changes. In conclu-
sion, the study suggests that decreasing direct payments
with little environmental conditionality and increasing
targeted payments for environmental public goods can
enhance the adoption of sustainable farming practices.
While the current regulation’s transfer limit may not suf-
fice to meet the Farm to Fork target of 25% organic land,
it can substantially contribute to this goal. Finally, the
study calls for further research to refine the modelling of
environmental contract adoption, highlighting the need
to consider intrinsic farmer motivations and locational
factors more comprehensively.

The work of Eichhorn et al. (2023) addresses the
challenge of understanding factors that support or hin-
der the implementation of novel AECS, specifically
result-based and collective schemes within the European
Union. The research fills a gap in existing literature by
systematically investigating the macro-environmental
factors affecting the adoption of these novel schemes,
moving beyond individual case studies and farmer sur-
veys to a more holistic, structured analysis. The study
thus posed research questions centered on the macro-
environmental impacts on AECS adoption, employ-
ing a Political, Economic, Social, Technological, Legal,
and Environmental (PESTLE) analysis framework. This
approach provides a comprehensive method to catego-
rize and understand the external factors affecting AECS.
Data was collected through an online survey conducted
in spring 2021 with 85 stakeholders from Austria and
Germany, encompassing a broad range of participants
involved in the design, implementation, and control of
AECS, including government agencies, environmental
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organizations, and agricultural associations. The study’s
main findings reveal that economic, legal, and social fac-
tors are the most influential in the adoption of AECS,
with economic incentives, clear legal frameworks, and
social dynamics being pivotal. The unpredictability of
nature was identified as a significant challenge for result-
based schemes, whereas collective schemes emphasized
the importance of social relations and farmer attitudes.
Discussion within the study highlighted the nuanced
implications of these factors on policy and practice,
stressing the importance of addressing both external
and internal influences on farmer decisions. The conclu-
sions drawn suggest that the PESTLE approach effec-
tively identifies critical factors influencing AECS adop-
tion, providing strategic insights for policymakers and
stakeholders. Looking forward, the study calls for fur-
ther research into comparative analyses across countries,
more in-depth investigations of differences between
external factors for result-based and collective contracts
and deeper examination of stakeholder influences.

The study of D’Alberto et al. (2023) goes back to
an individual case-study analysis, but covers a broad-
er scope of innovative contract solutions. Specifically,
it investigates the perceptions of farmers in Emilia-
Romagna, Italy, regarding four novel agri-environmen-
tal contract solutions, namely result-based (RB), col-
lective (Co), value chain (VC), and land tenure with
environmental clauses (LT). The study assesses farmers’
perceptions of the understandability, applicability, and
economic benefits of these contracts, as well as their
willingness to enroll, using ordered logistic regression
models that incorporate socio-demographic character-
istics, structural features of the holdings, and prefer-
ences for 13 individual contract features. Key findings
reveal that farmers’ acceptance of innovative contract
solutions is influenced by their age, with older farm-
ers generally showing lower levels of acceptability and
willingness to enroll. Previous experience with similar
measures significantly affects farmers’ perceptions, par-
ticularly enhancing the understandability of collective
and value chain contracts. Structural characteristics of
the holdings, such as exposure to trade channels, sales
amount, and farm size, also play a crucial role in shap-
ing perceptions of contract solutions. The study con-
cludes that farmers are open to the investigated contract
solutions, but acceptance varies based on individual and
farm characteristics, necessitating careful consideration
in policy design. For one, RB contracts are favored by
organic producers and those involved in nature conser-
vation, highlighting the importance of understanding
and perceived applicability of result-based instruments.
Co-contracts face opposition from larger farms due to
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perceived inapplicability, but are welcomed by recipi-
ents of direct CAP payments. VC and LT contracts’
attractiveness is strongly linked to farmers’ previous
experiences with similar measures, with a lack of such
experience making these contracts seem complex and
untrustworthy. VC contracts are moreover particular-
ly attractive to farms already engaged in value chains,
emphasizing the importance of understandability and
applicability in these contexts. Overall, the study sug-
gests that the successful implementation of improved
contract solutions could be achieved through a flexible
mix of instruments tailored to farmers’ needs, incor-
porating a variety of contractual elements to enhance
design and acceptance.

Finally, the paper of Bradfield et al. (2023) again car-
ried out a cross-country analysis on innovative contract
solutions. It evaluates the perceptions of land managers
and stakeholders regarding the understandability, appli-
cability, and economic benefits of four innovative agri-
environmental contract types (results-based, collective
action, value chain, and land tenure contracts) across
twelve European countries, with a focused analysis on
Ireland. The methodological approach entailed a survey
of 2,275 land managers and 486 stakeholders. The Irish
subset comprised 210 land managers and 16 stakehold-
ers, highlighting the significance of agriculture in Ire-
land, where 72% of land is agriculturally used, the high-
est in the EU. Key findings indicate that most land man-
agers agree that results-based contracts are understand-
able, applicable, and economically beneficial. However,
there’s a noticeable disparity in Ireland, with a lower
proportion of land managers compared to other Euro-
pean countries agreeing that value chain and land ten-
ure contracts are comprehensible and applicable to their
farm. The study underscores the necessity for enhanced
promotion and education concerning collective action
contracts throughout Europe, emphasizing their criti-
cal role in public goods management. The conclusion
suggests a pressing need for policies that offer financial
certainty and autonomy to farmers, particularly in Ire-
land, to bolster the adoption of these innovative con-
tracts. Furthermore, the study calls for increased prac-
tical exposure and education about these contract types
to improve understanding and applicability, notably for
collective action, value chain, and land tenure contracts
which are less familiar to Irish land managers.
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