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ABSTRACT

Following PRISMA guidelines, we conduct a scoping review on 18 empirical studies on nudging interventions for farmers in

Europe and the USA. The evidence on the effectiveness of nudges is mixed. Some studies demonstrate positive outcomes, par-

ticularly when nudges are combined with other interventions; others report no effect or negative outcomes. We identified sev-

eral gaps in the literature. For example, the cost-effectiveness, acceptability, persistence of behavioral change, and unintended

effects of nudging interventions remain largely unexamined. Moreover, most studies have limited real-world applicability, and

few use representative samples of farmers. Additionally, transparency is limited, for example, few studies are pre-registered

and share data.

1 | Introduction

Despite their high costs, the effectiveness of agricultural poli-
cies in many countries is low, especially with respect to agri-
environmental goals (Navarro and Loépez-Bao 2018; Candel
et al. 2021; Mohring et al. 2020; Pe'er et al. 2019). Currently,
agricultural policy mostly uses three types of instruments: reg-
ulations, economic incentives, and information (Vedung 1998;
Acciai and Capano 2020). Nudges are increasingly being
proposed as additional instruments (Ferrari et al. 2019;
OECD 2012, 2018). In contrast to traditional policy instruments,
nudges explicitly aim to exploit cognitive biases. This charac-
teristic may make nudges more effective and cost-efficient
than traditional policy interventions (Benartzi et al. 2017;
Sunstein 2018), for instance by improving farmers' participa-
tion in agri-environmental schemes (Kuhfuss, Préget, Thoyer,
Hanley, Le Coent, and Désolé 2016; Kuhfuss, Préget, Thoyer,

and Hanley 2016) or by reducing the cost burden of regulations
(Barnes et al. 2013). However, nudges may create “the false
hope that problems can be tackled without imposing consider-
able costs” (Hagman et al. 2019). Existing reviews on nudges in
general contexts are insufficient to draw conclusions for agri-
cultural policy. Specifically, whether a nudge intervention can
increase the effectiveness and efficiency of agricultural policy
depends on its interactions with existing policy instruments and
farmers' reactions to a mix of policies. Currently, we lack a co-
herent framework for investigating whether nudge interventions
can improve the effectiveness and efficiency of agricultural pol-
icies. However, this knowledge would be important for the de-
sign of research projects and policies, and to close the existing
research gaps in a targeted manner.

In this study, we provide insights into the currently available
knowledge of nudges as agricultural policy interventions in
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high-income countries such as Europe, North America, and
Australia and formulate conclusions for research and poli-
cymakers. First, we conceptually embed nudges as potential
new policy instruments additional to traditional agricultural
policy instruments and develop a framework for assessing the
impact of nudge interventions on the effectiveness and effi-
ciency of agricultural policies. Second, we conduct a scoping
review and analyze the current literature on studies that have
explicitly focused on nudge interventions as an agricultural
policy instrument.

Previous research often distinguishes three main agricultural
policy instruments: regulations, economic incentives, and in-
formation (Vedung 1998; Van Zanten et al. 2014; Acciai and
Capano 2020). Regulations are measures undertaken by the gov-
ernment to steer farmers through rules and directives and to im-
plement penalties or sanctions in cases of non-compliance with
the regulations (Mack et al. 2024). Regulations eliminate (e.g.,
by banning pesticides or fertilizer application) or restrict (e.g., by
setting quotas on livestock stocking numbers) the management
options of farmers (Barnes et al. 2013). Economic instruments
provide incentives or disincentives with the aim of promoting
or discouraging a specific behavior by providing or withdraw-
ing monetary resources (Ring and Schroter-Schlaack 2011).
Examples are payments for voluntary participation in agri-
environmental and animal welfare schemes or taxes or levies on
inputs such as fertilizer or pesticides (Van Zanten et al. 2014).
Information instruments comprise the communication of de-
mands and reasons for or against a certain behavior and aim
to persuade the decision-maker to adapt their behavior. No
monetary resources are given or withdrawn and no binding
instructions or regulations are introduced. The information
aims to persuade the decision maker to adapt his or her actions.
Information instruments also comprise boosts. According to
Griine-Yanoff and Hertwig (2016), “[boosts| attempt people by
expanding (boosting) their competences and thus helping them
to reach their objectives” in that “[the boosts] change the envi-
ronment in which decisions are made [or] extend the repertoire
of decision-making strategies, in skills, and knowledge, or do
both.” An example in which boosts alter the decision context is
when risk information is presented in a numerical format to en-
hance its comprehension (Congiu and Moscati 2022).

The literature identifies nudges as a potential additional
fourth pathway for agricultural policy. Following Thaler and
Sunstein (2008, 8), “a nudge is any aspect of the choice archi-
tecture that alters people's behavior in a predictable way with-
out forbidding any options or significantly changing their
economic incentives.” In contrast to information instruments,
nudges neither assume that an increase in the knowledge of
decision-makers changes behavior by overcoming cognitive bi-
ases (which is the underlying assumption when using boosts;
Griine-Yanoff and Hertwig 2016), nor do they target features
for which people have explicit preferences. Previous literature
and policy makers have indicated high hopes for nudges (Ferrari
et al. 2019; OECD 2018). However, whether nudges as new pol-
icy instruments can improve the efficiency and effectiveness
of current agricultural policies remain unclear. For example, it
depends on the design of the different policy instruments and
on the farmers' reactions to the mix of policy instruments. Yet,
farmers' reactions to policy instruments are always affected by

preferences and cognitive biases. For instance, risk and loss
aversion (Tversky and Kahneman 1979, 1992) have been found
to affect farmers' production, input use, and insurance purchase
decisions (e.g., Ali et al. 2020; Freudenreich and Musshoff 2022;
He et al. 2019; Menapace et al. 2012), and farmers' have been
found to be on average risk and loss averse (Finger et al. 2023;
Iyer et al. 2020). Moreover, time preferences matter. For exam-
ple, Clot and Stanton (2014) showed that farmers with present-
biased preferences were more likely to participate in Payments
for Environmental Services, showing that hyperbolic discount-
ing (present bias) (O'Donoghue and Rabin 1999) also matters in
the agricultural context. Thus, a good understanding of farmers'
characteristics is crucial to designing effective and efficient pol-
icy instruments. To assess the potential of nudges to increase
the efficiency and effectiveness of traditional agricultural policy,
nudge interventions, their interactions with other policy instru-
ments, and the reactions of farmers to the policy mix must be
holistically analyzed. However, such a coherent framework that
enables an overview of whether and how nudges designed as
policy interventions can improve agricultural policy is missing.

We fill this gap here. First, we develop a coherent framework
that integrates key factors that determine how nudges could
improve the efficiency and effectiveness of agricultural policy,
namely the context of the nudge, the design of the nudge, farm-
ers' characteristics, and farmers' behavior toward nudges. This
framework allows us to thoroughly assess the impact of nudges
as a policy intervention in the agricultural context and iden-
tify knowledge gaps. Second, following PRISMA guidelines,
we conduct a scoping review of studies conducted in Europe,
North America, and Australia to synthesize existing empirical
evidence on the potential of nudges in improving traditional ag-
ricultural policy instruments. With the scoping review (Munn
et al. 2018), we assess the scope of the current literature, identify
knowledge gaps, and investigate how research on the potential
of nudges to enhance the effectiveness and efficiency of tradi-
tional agricultural policy instruments is conducted. We focused
on studies conducted in these regions for two reasons. First, be-
havioral responses to policy incentives have been shown to dif-
fer across countries with different economic statuses (Accenture
2009; OECD 2012; Weigel et al. 2021). Second, innovative, low-
cost yet effective instruments are of particular interest in coun-
tries with well-established policy frameworks that share similar
goals, such as farmers’ adoption of conservation practices and
agri-environmental schemes to reduce negative environmen-
tal effects and promote ecosystem services (OECD 2018; Pe'er
et al. 2020; Schaub et al. 2023; Huber et al. 2024; Giuliani and
Baron 2025), high administrative burdens (El Benni, Ritzel, and
Mack 2024) and the need for budgetary discipline (Giuliani and
Baron 2025). This makes it more meaningful for agricultural
policy makers to compare the effect of nudges in similar socio-
economic and policy contexts.

We identify five key findings. First, few studies evaluate nudges
in real policy contexts, and the samples are often not represen-
tative of the farmer population. Second, the current evidence
on the effectiveness of nudges is mixed, with studies showing
both positive and negative unintended effects. Third, few stud-
ies have evaluated the costs of nudges, and thus we know little
about their cost-efficiency. Fourth, there is currently insuffi-
cient understanding of whether farmers accept nudges, how
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persistent behavior changes are, and unintended effects. Fifth,
we find that only a minority of studies are pre-registered and
make their original data available for replication purposes or
meta-analysis. We identify important research gaps that need to
be addressed in the future in order to draw conclusions about
the potential of nudges to improve agricultural policy.

The remainder of this paper is structured as follows. Section 2
explores integrating nudges into traditional policies. Section 3
presents a framework for evaluating and designing the poten-
tial of nudges to increase the effectiveness and efficiency of
agricultural policy. Section 4 outlines the scoping review meth-
odology following PRISMA guidelines. Section 5 summarizes
key findings, followed by a discussion in Section 6 and conclu-
sions in Section 7.

2 | Embedding Nudge Interventions Into the
Agricultural Policy Toolbox

In Table 1, we show how nudges are embedded as a potentially
new agricultural policy instrument within traditional policy
instruments. We order the different instruments, that is, regu-
lations, economic incentives, nudges, and information accord-
ing to their level of intrusiveness, following Ammann, Arbenz,
et al. (2023). Regulations are most intrusive because they limit
the farmer's options; for example, they usually prescribe farmers

what to do or not do. Economic instruments, such as taxes, lev-
ies, or subsidies, do not limit options but can hardly be avoided
in farmers' decision-making contexts and affect available re-
sources. Nudges do not restrict options or affect the availabil-
ity of resources but explicitly exploit farmers' cognitive biases.
Lastly, information is the least intrusive instrument, as it can be
used or ignored willingly (Ammann, Arbenz, et al. 2023). The
boundaries between the different policy instruments, especially
between nudges and information, can become blurred!.

Zooming into nudges, we group nudge interventions into three
groups according to the mechanism of how they influence de-
cisions: those providing decision information, those changing
decision structure, and those providing decision assistance
(table 1, based on the framework developed by Dolan et al. 20122
Sunstein 2014; Miinscher et al. 2016).

3 | Framework for Assessing the Potential of
Nudges to Improve the Effectiveness and Efficiency
of Agricultural Policy

Here, we show our framework of factors that should be consid-
ered when evaluating and designing nudges to improve the ef-
fectiveness and efficiency of agricultural policy (Figure 1). We
focused on relevant literature from the fields of behavioral psy-
chology, behavioral economics, agricultural and environmental

TABLE1 | Embedding nudges in the toolbox of agricultural policy instruments.

Intended effect on

Intrusiveness Policy category Examples for policy instruments farmers’ decisions
Eliminating or restricting
Regulations Bans/prohibitions, restrictions production options, for example,

Economic instruments

Incentives: subsidies (e.g., agri-
environmental payments), tax reliefs

Disincentives: taxes/levies

Nudges?

Emission certificates

(Re)framing, simplification, social norms
(injunctive, descriptive), social signaling,

input use, stocking densities
Changing ownership rights

Incentivize certain behavior by
providing monetary resources

Disincentivize certain behavior by
withdrawing monetary resource

Providing decision information
(i.e., Architectural nudges)

messenger, salience, affect, priming

Defaults (setting no-option
defaults, changing default options),

Changing decision structure
(i.e., Architectural nudges)

prompted choices, choice editing

Reminders, commitment (private,
public), planning prompts, disclosure

Providing decision assistance
(i.e., Educative nudges)

of factual information (e.g., warnings)

Information instruments

Labels (e.g., Geographical Indication)

Boosts (education, training, information)

Increasing farmers’ knowledge
to overcome cognitive biases

Providing information for which
(explicit) preference exist

aCategorisation of nudging intervention following Miinscher et al. (2016): Decision information refers to the way information is presented and influences subsequent
decisions. Decision structure refers to the arrangement of options and the decision-making format. Decision assistance helps decision makers follow their intentions,
remind individuals of the preferred alternatives in the decision situation, and foster deliberate commitment to beneficial actions. Decision assistance is also called an
educative nudge, in contrast to non-educative, that is, architectural nudges (Sunstein 2022).
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Farmers’ characteristics
- Dispositional, social and cognitive

Design of the nudge

= Goal and type of the nudge
change

Context of the nudge
= Embeddmentin policy mix

Farmers’ behaviour
towards nudges

= Acceptance (i.e. legitimacy)
- Persistence of behavioural

out, spillover, boomerang)

> = Unintended effects (crowding-

Effectiveness and
(cost)efficiency of
agricultural policy

FIGURE1 | Framework to assess the potential of nudges to improve the effectiveness and efficiency of agricultural policy.

economics, review studies, and politics (e.g., OECD) to provide a
coherent framework from the literature of different disciplines.
Individual aspects of the framework and the framework as a
whole were discussed in several workshops with the entire team
of authors until it reached its current form. In our framework,
the effect of a nudge on the effectiveness and efficiency of agri-
cultural policy is determined by (i) farmers' characteristics, (ii)
the design of the nudge intervention, and (iii) how nudges are
embedded alongside traditional policy instruments. All three
factors determine farmers' behavior toward nudges and finally
the effect of nudges on the effectiveness and efficiency of ag-
ricultural policy (Figure 1). The framework aims to show the
interplay of factors that determine whether nudging interven-
tions can improve the effectiveness and efficiency of agricultural
policy. The framework should help in designing future empiri-
cal studies on nudge interventions in the agricultural context.
Based on this framework, we formulate guiding questions for
our scoping review (Section 4).

3.1 | Farmers' Characteristics

Farmer's decision making is of central importance for the effect
of nudges. Dispositional factors such as personality, resistance to
change, risk tolerance, moral and environmental concerns, and
farmers' conservation and lifestyle, as well as economic objec-
tives, affect farmers' behavior (Dessart et al. 2019). Furthermore,
farmers' perceptions and social factors are crucial for the effec-
tiveness of nudges, including the relationship between family
members, the relationship with other farmers (whether or not
they are perceived as peers), and the relationship with society
at large (Dessart et al. 2019). For instance, the adoption and dif-
fusion (also called spillover) of environmentally friendly pro-
duction methods are affected by social ties within the farming
community (Wang et al. 2023). Lastly, cognitive factors affect how
farmers learn, understand, and perceive the different production
measures the policy interventions aim to promote, for example,
whether they are assessed as being risky, costly, and difficult to
implement (Dessart et al. 2019). Thus, a good understanding of
farmers' personal characteristics, including dispositional, social,
and cognitive factors, is a prerequisite for developing nudge in-
terventions that are targeted at specific agricultural policy objec-
tives and tailored to the specific needs of the target group.

3.2 | Design of the Nudge

Different nudge interventions are available to influence farmers'
behavior and improve the effectiveness and efficiency of agricul-
tural policy (Table 1). There are different types of nudges, including
those that provide decision information (e.g., social norm nudges),

those that change decision structure (e.g., defaults) and those that
provide decision assistance (e.g., the disclosure of factual informa-
tion). The different types of nudges can be implemented either as
a single nudge instrument or combined with other nudges to form
what we call a composite nudge. Moreover, nudge interventions
can have different objectives, such as the adoption of an agri-
environmental scheme to promote biodiversity or the adoption of
a new production technology to reduce input use.

3.3 | Context of the Nudge

The effect of nudges on the effectiveness and efficiency of agri-
cultural policy depends on whether nudges are designed depen-
dent on or independent of other instruments. A nudge can be
used as a stand-alone instrument (e.g., to reduce pesticide use) or
as a combined instrument in which a nudge intervention com-
plements another traditional instrument (e.g., to increase the
acceptance of an existing agri-environmental program). Stand-
alone nudge instruments target farmers’ behavioral change as
the outcome. In combined nudge instruments, the outcome is a
response to another policy instrument; that is, the nudge aims
to improve the outcome of another existing policy instrument.

3.4 | Farmers' Behavior Toward Nudges

We consider three aspects of farmers' behavior toward nudges
(Figure 1): acceptance, persistence of behavioral change, and
unintended effects (including crowding-out, spillover, and boo-
merang effects).

3.4.1 | Acceptance

To be successful, the nudge intervention must be accepted by
farmers and society as a new agricultural policy instrument.
Sunstein and Reisch (2019) defined broad principles of the legit-
imacy of nudges: public officials must promote legitimate ends,
nudges must respect individual rights, be consistent with peo-
ple’s values and interests, must not manipulate people, should
not take things from people (and give them to others) without
their explicit consent, should be transparent rather than hidden,
should not violate autonomy, and should produce welfare gains
on net and maximize social welfare.

3.4.2 | Persistence of Behavioral Change

The effectiveness and efficiency of nudges also depend on
whether they lead to a persistent behavioral change, for

4
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example, by including feedback interventions. Previous stud-
ies have shown that behavioral changes are often not per-
sistent but follow a cyclical pattern of action and backsliding,
that is, people may react immediately to the policy inter-
vention, but these efforts do not last, decaying after a while
(Allcott and Rogers 2014). Therefore, it may take some time
before a nudge is effective in the long term, and people have
developed new habits. Previous research also shows that feed-
back interventions can support behavioral changes (Ehrhardt
Martinez et al. 2010) and that habit formation takes, on av-
erage, two months for modified daily actions to become an
automated process that no longer requires self-control (Lally
and Gardner 2013). The persistence of behavioral changes is
also affected by personal attitudes; for instance, a high degree
of self-efficacy is positively correlated with the adoption and
stability of the behavior (Schwarzer and Luszczynska 2008).
Some policy interventions may also depend on farm family
life cycles (e.g., Potter and Lobley 1996), becoming more ef-
fective as major life events approach, such as retirement and
the takeover of the farm by a successor. Changing life events
have been found to decrease resistance to change (Schifer
et al. 2012), disrupt the environment in which decisions are
made (Darnton et al. 2011), and make people more receptive
to new information and more prone to behavioral changes
(Verplanken and Roy 2016).

3.4.3 | Unintended Effects

Nudges can also lead to unintended effects on farmers’ behav-
ior, including crowding-out, spillover, and boomerang effects
affecting the efficiency and effectiveness of agricultural policy.
Crowding-out effects occur when people respond to a nudge
with psychological reactance, in which they feel manipulated
into making certain decisions (Brehm and Brehm 2013), or
when the nudge reduces the utility of a prosocial behavior,
that is, an altruistic behavior may be perceived as less altru-
istic when being nudged (Grad et al. 2021). The crowding-out
of one policy by another has been investigated for different
policy interventions, for example, between subsidies and bank
loans (Ciaian et al. 2012), crop subsidies and insurance uptake
(Miglietta et al. 2020), subsidized insurances and participa-
tion in conservation program (DeLay 2019) or different insur-
ance products (Van Asseldonk et al. 2018). Spillover effects
include (a) “behavioral spillover,” in which the nudge target-
ing a particular behavior also affects another different behav-
ior (Thegersen 1999; Truelove et al. 2014), and (b) “pattern
spillover,” in which (the targeted behavior of) a non-targeted
group of farmers is affected by the nudge. Positive and neg-
ative behavioral spillover effects can be distinguished (Maki
et al. 2019; Thegersen and Olander 2003). Positive spillovers
are generated if more environmentally friendly behavior in
the targeted field leads to more environmentally friendly be-
havior in another (untargeted) field. Negative spillovers (also
called rebound effects) occur when major efforts in one field
of action lead to less effort in others, that is, environmentally
friendly behavior in one field may be compensated for with
less effort in another. Boomerang effects occur if farmers
adjust their behavior in an undesirable direction because of
policy intervention. For instance, provided with a descriptive
social norm on pro-environmental behavior, individuals who,

ex ante, show a high pro-environmental behavior may move
closer to the (lower) norm they perceive as currently prevail-
ing among their peers (Schubert 2017). Boomerang effects
can be counteracted by complementing the descriptive norm
with an implicit injunctive norm (Allcott and Rogers 2014;
Schubert 2017) or conveying injunctive norms through fram-
ing (Demarque et al. 2015).

3.5 | Effectiveness and (Cost) Efficiency
of Agricultural Policy

The main question in studies that investigate nudges is their
effectiveness, that is, whether and to what extent the nudge in-
tervention affects farmers’ behavior. Furthermore, one of the
key arguments for using nudges as a new policy instrument
is cost efficiency. Therefore, it is important to assess whether
the nudge intervention is less costly to achieve policy goals
compared to another policy instrument or whether the use of
a nudge could increase the cost efficiency of existing policy in-
struments. For instance, with regard to regulations, previous
research has found a high level of resistance (Barnes et al. 2013;
Macgregor and Warren 2006), an aversion to responsibility
(Nguyen et al. 2006; Popp and Rodriguez 2007), a lack of knowl-
edge (Bosch et al. 1995; Nimmo Smith et al. 2007; Sang and
Birnie 2008), and a high perceived administrative burden (Mack
et al. 2021; Mack et al. 2024; Ritzel et al. 2020). Implementing a
nudge that facilitates farmers’ compliance with regulations and
reduces the perceived administrative burden could reduce the
private and public transaction costs of agricultural policy.

4 | Methodological Approach to the Scoping
Review

Here, we conduct a scoping review to synthesize existing empiri-
cal evidence on the role of nudges in improving agricultural policy
and identify knowledge gaps. Scoping reviews differ from system-
atic reviews in their purpose and methods (Munn et al. 2018;
Tricco et al. 2018). Systematic reviews aim to critically assess the
feasibility, appropriateness, meaningfulness, and effectiveness of
clearly defined questions or one specific treatment (e.g., policy
instrument) including risk-of-bias assessments or meta-analysis.
In contrast, a scoping review aims to provide an overview of the
scientific evidence on a certain topic by identifying knowledge
gaps, scoping a body of literature, clarifying concepts, or investi-
gating research conducted (Munn et al. 2018; Tricco et al. 2018).
Through the scoping review, we investigate how research on
nudge interventions for agricultural policy is conducted and
identify and analyze knowledge gaps with regard to the effect of
nudge interventions on the effectiveness and (cost)efficiency of
agricultural policy. We formulate guiding questions for our scop-
ing review in accordance with the framework developed earlier
(Figure 1) and extract information to answer these questions from
the literature on nudging in the farming context, that is, each ar-
ticle included in the scoping review is screened according to these
guiding questions (Table 2).

We follow the PRISMA (Preferred Reporting Items for
Systematic Reviews and Meta-Analyses, Moher et al. 2015)
guidelines for scoping reviews (Tricco et al. 2018) and
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Effectiveness and (cost) efficiency
of agricultural policy
Were the costs of the nudge intervention
assessed, and what conclusions on
cost efficiency were drawn?

nudge intervention, and the unintended
or boomerang effects assessed?

Farmers' behavior toward nudges
nudge intervention, the persistency of the
effects, that is, crowding-out, spillover,

Was the acceptance of farmers toward the

Guiding questions for the scoping review.

recognizing that there may be interactions between nudges and traditional policy
‘What methodological approach was used, that is, data collection and data analysis methods?
Is the raw data publicly available for further investigation, for example, for replication studies?

composite nudge? What was the goal of these interventions (e.g., reducing pesticide
instruments (e.g., stand-alone vs. combined nudge intervention)?

assessed? Was a single nudge used or a combination of different nudges, that is, a
use and promoting biodiversity)?

Were the dispositional and/or social and/or cognitive characteristics of farmers
described and/or assessed?

Which kinds of nudge interventions (e.g., defaults, social norms, etc.) were
Has the nudge intervention been assessed against the real policy context,

Research design and data accessibility

Farmers' characteristics

Design of the nudge
Context of the nudge

TABLE 2

conducted a literature search on nudges in the farming con-
text in Europe, North America, and Australia. As the term
“nudge” was introduced by Thaler and Sunstein in 2008 and
following the review paper by Ferrari et al. (2019), we con-
sidered publications from 2008 onwards. We conducted the
search on December 20, 2023.

Criteria for inclusion were: (1) articles written in English, (2)
studies conducted in Europe, North America, or Australia,
(3) empirical and original analysis of a nudge with farmers,
and (4) peer-reviewed studies. We used the databases Web
of Science, Scopus, and PubMed and searched with the fol-
lowing terms: farm* OR agricultur®* AND nudg*. In Scopus,
we searched article titles, abstracts, and keywords and lim-
ited the search to European countries, North America, and
Australia, as well as articles, reviews, data papers, and notes.
In PubMed, we searched the terms in titles and abstracts (a
keyword search is not provided by this database) and selected
article types (classical article, comparative study, observa-
tional study) and species (humans). In Web of Science, we
used a topic search (including a search in titles and abstracts)
in the core collection.

Figure 2 shows the PRISMA flowchart of our search strategy.
The first search indicated 296 records, of which 116 were re-
moved after checking for duplicate records. Next, we screened
abstracts and titles and kept records conducted in Europe, North
America, or Australia. This resulted in 41 articles, for which
we assessed eligibility to be included in the scoping review
based on the full text. After the full-text screening, 17 articles
were included in the scoping review?. Finally, one article was
added manually, which was published in the Journal of the
Agricultural and Applied Economic Association but not yet in-
dexed in the databases above.

5 | Results

Here, we present the results of the scoping review by providing
information on the research designs and data availability of the
studies reviewed before answering the guiding questions de-
rived from the framework.

5.1 | Research Designs and Data Accessibility
of the Reviewed Studies

The effects of nudge interventions on farmers' behavior have
only recently been studied, with the majority of studies pub-
lished in 2022 (N=3) and 2023 (N=7) (see Figure 3 and
Table 3). The experimental methods* used varied widely, in-
cluding randomized controlled trials (N=5), laboratory ex-
periments (N=4), and lab-in-the-field experiments (N=9),
and most of the studies were conducted in France, Germany,
and the United States (Figure 3). When specific farm types
were selected for the study, they were mostly crop production
farms (N=7). Only one study with an explicit focus on live-
stock farms was carried out (Davidson and Goodrich 2023).
The sample sizes ranged from 63 to 950,014 farmers (mean:
52,180, median: 377). The number of observations was often
small, and the statistical power of various analyses was low
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(n=60);
Total (n=296)
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Records identified through database search in Web
of Science (n=130), Scopus (n=106), PubMed
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screening (n=116)
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Number of records screened by title and abstract
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v

Screening

(n=41)

Number of articles assessed by full text for eligibility

> Articles excluded (n=24)

.

behaviour (n=17)

Articles assessing the effect of nudges on farmers’

Articles included through other
sources (n=1)

Included

v

Articles included in scoping review (n=18)

FIGURE2 | PRISMA flow chart for the scoping review.
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(see also Ferraro and Shukla 2023). Furthermore, the data
were often unavailable for other researchers. Only 3 of the 18
studies provided open access to the original farm-level data,
and only 5 studies had the design and hypothesis, at least for
some of the analyses, pre-registered (Chabé-Ferret et al. 2019;
Davidson and Goodrich 2023; Rommel et al. 2023; Wallander
et al. 2023; Zachmann et al. 2023)°.

Although the representativeness of the study participants for
the population is crucial, we found that representativeness was
often biased, for example, due to self-selection. A number of
studies were based on samples that differed from the farm pop-
ulation by being younger, better educated, and larger, already
adopting agri-environmental measures to a larger extent, or bet-
ter off in terms of income (Buchholz and Musshoff 2021; Howley
and Ocean 2022; Kuhfuss, Préget, Thoyer, and Hanley 2016;
Massfeller et al. 2022; Ouvrard et al. 2023; Rommel et al. 2023).
Studies based on a representative sample were conducted in
close cooperation with administrative authorities (Chabé-Ferret
et al. 2019; Chabé-Ferret et al. 2023; Czap et al. 2019; Dirkmaat

GE
Lab-in-the-field experiment
= Field experiment
GE

m Randomized Controlled Trial

FR

NL

2022 2023

Number of studies per country and experimental approach used. Country codes: CH—Switzerland; FR—France; US—United States
of America; GE—Germany; UK—United Kingdom; NL—The Netherlands.

et al. 2023; Wallander et al. 2017; Wallander et al. 2023) or farm-
ers' associations (Zachmann et al. 2023).

Injunctive social norm nudges describe what other group mem-
bers think people should do (prescriptive) or not do (proscriptive)
(Buchholz and Musshoff 2021; Cialdini 2007). Descriptive social
norm nudges describe what other group members do (Howley
and Ocean 2022; Kuhfuss, Préget, Thoyer, Hanley, Le Coent,
and Désolé 2016; Kuhfuss, Préget, Thoyer, and Hanley 2016).
Social signaling increases reputation, that is, one's social status
(Blanchflower and Oswald 2004; Howley and Ocean 2022).

5.2 | Context of Nudge—Embedment of Nudges in
the Policy Context

Scientific evidence on the impact of nudges in the context of ag-
ricultural policy is scarce (Tables 4 and 5). In two-thirds of the
studies, the decision options for farmers actually existed (and are
not fictitious). Revealed preferences providing higher certainty
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about the actual effect of a nudge intervention (compared to
stated preferences) were assessed only in the five randomized
controlled studies. Seven studies were clearly not conducted in a
real policy context; that is, they analyzed farmers' stated prefer-

ences for a hypothetical, non-existent (fictitious) policy.

TABLE 4 | Studies that analyzed nudge intervention in a real or

fictitious policy context (N=18).

Policy context
Real (11/18) Fictitious (7/18)
Farmers' 1. Chabé-Ferret n.a.
revealed et al. (2019)
preferences 2. Chabé-Ferret
(5/18) et al. (2023)
3. Czap et al. (2019)
4. Dirkmaat
et al. (2023)
5. Wallander
et al. (2017)
Farmers' 1. Davidson and 1. Buchholz and
stated Goodrich (2023) Musshoff (2021)
preferences 2. Kuhfuss, Préget, 2. Howley and
(13/18) Thoyer, Hanley, Ocean (2022)
Le Coent, and 3. Kuhfuss, Préget,
Désolé (2016) Thoyer, and
3. Michels Hanley (2016)
et al. (2023) 4. Massfeller
4. Peth et al. (2018) et al. (2022)
5. Wallander 5. Ouvrard
et al. (2023) et al. (2023)
6. Zachmann 6. Pellegrin

et al. (2023)

et al. (2018)
7. Rommel et al.
(2023)

Furthermore, none of the studies described or discussed other
policy instruments in addition to those analyzed that could af-
fect farmers’ decision making and thus indirectly influence the
potential impact of the nudge intervention investigated.

Less than half of the studies (N="7) analyzed the effect of a stand-
alone nudge intervention on farmers' behavior (Table 5). In eight
studies, nudge interventions were combined with economic in-
centives (Chabé-Ferret et al. 2023; Czap et al. 2019; Davidson and
Goodrich 2023; Kuhfuss, Préget, Thoyer, Hanley, Le Coent, and
Désolé 2016; Ouvrard et al. 2023; Pellegrin et al. 2018; Wallander
et al. 2017; Wallander et al. 2023), three studies combined nudge
interventions with regulations (Dirkmaat et al. 2023; Michels
et al. 2023; Peth et al. 2018).

5.3 | Design of the Nudge—Goal and Type
of the Nudge Intervention

Scientific evidence of nudges in the context of agricultural policy
exists for interventions that provide decision-making informa-
tion and decision support. We found only one study that ana-
lyzes a nudge intervention that changes the decision structure,
namely a default (Wallander et al. 2023). Social norm nudge in-
terventions and disclosure of factual information are most often
assessed (in total, a treatment including a social norm nudge
was found 17 times and treatment including a factual informa-
tion was found 16 times, note that one study can contain mul-
tiple interventions). We find that little is known about all other
nudge interventions (Figure 4).

Overall, 77% of the studies analyze “green nudge” inter-
ventions (N=14), which aim to encourage farmers to adopt
environmentally friendly behavior by signing up to agri-
environmental schemes (N =38), reducing pesticide (N=3) and
water (N =2) and nutrient run-off (N =1). One study each an-
alyzed the effect of nudges on meeting deadlines for adminis-
trative purposes, the adoption of digital apps, the promotion

TABLE 5 | Studies on nudges combined with traditional policy instruments and/or other nudges (N =18).

Nudge intervention

Combined with traditional

policy instruments (13/18)

Stand-alone (7/18)

Single nudge (12/18) 1. Davidson and Goodrich (2023) 1. Buchholz and Musshoff (2021)
2. Kuhfuss, Préget, Thoyer, and 2. Chabé-Ferret et al. (2019)
Hanley (2016) 3. Kuhfuss, Préget, Thoyer, Hanley, Le
3. Ouvrard et al. (2023) Coent, and Désolé (2016)
4. Pellegrin et al. (2018) 4. Massfeller et al. (2022)
5. Wallander et al. (2017) 5. Rommel et al. (2023)
6. Wallander et al. (2023) 6. Zachmann et al. (2023)
Composite nudge (i.e., different nudge . Chabé-Ferret et al. (2023) 1. Howley and Ocean (2022)

interventions combined) (8/18) . Czap et al. (2019)

. Dirkmaat et al. (2023)

. Peth et al. (2018)

. Wallander et al. (2017)
. Wallander et al. (2023)

1
2
3
4. Michels et al. (2023)
5
6
7

12
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of cooperation among farmers, and the adoption of an index
insurance.

Seven of the 18 studies assessed the effect of composite nudges,
in which different nudge interventions were combined (one
of these studies additionally assessed a single nudge interven-
tion). These composite nudges comprise the combination of a
social norm nudge with the disclosure of factual information
(Czap et al. 2019; Michels et al. 2023; Peth et al. 2018), a social
norm nudge with salience and simplification (Chabé-Ferret
et al. 2023), a social norm nudge with a reminder (Wallander
et al. 2017), salience with pre-commitment (Dirkmaat
et al. 2023), and the combination of a social norm and social sig-
naling nudge (Howley and Ocean 2022).

5.4 | Farmers' Characteristics
Figure 5 shows how many of the reviewed studies assessed the

sociodemographic characteristics and dispositional, cognitive,

default
reminder ENET —2

pre-commitment M2

and social factors of farmers. It shows that even though social
norm nudges were one of the most often researched nudge inter-
ventions (Section 5.3), social factors affecting farmers’ decision
making or farmers baseline perception about social norms are
hardly assessed in the reviewed studies. The same holds true for
cognitive factors.

Most (N=12) of the studies provided information on the so-
ciodemographic characteristics of farms and farmers; the
five RCT studies and one Lab-in-the-field experiment did not
(Chabé-Ferret et al. 2023; Czap et al. 2019; Kuhfuss, Préget,
Thoyer, Hanley, Le Coent, and Désolé 2016; Kuhfuss, Préget,
Thoyer, and Hanley 2016; Wallander et al. 2017; Wallander
et al. 2023). The most often collected information was the
farmers' age, education, and gender, as well as farm size,
farm type, household size, and region. Only a few studies
also assessed information on farm succession, workers, the
production type organic, association membership, subsidies
received, or whether the farm was operated as a part-time or
full-time farm.

m adoption of agri-
environmental schemes

m pesticide use reduction

disclosure of factual information 2 11 ™ water use reduction
)
= affect . .
3 nutrient runoff reduction
S priming &
@ . .
= framing keeplng dead}mes, reduce
= admininstrative peaks

social signaling

simplification

salience

social norms | INEETONEN 2 1 2 [1]

0 4

- adoption of apps

O support of cooperation

# adoption of index insurance

8 12 16

Number of treatments with different nugde types

FIGURE 4 | Number of analyzed nudge interventions per nudge type and policy goal. The number of nudge interventions is measured in treat-
ments (59) and is thus higher than the number of studies (18), as most studies analyzed more than one type of nudge using different treatments, and

nudge interventions were analyzed as single or composite nudges. A composite nudge is defined as a combination of different nudge interventions.
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FIGURES5 | Number and share of the studies that assessed different farm and farmers' characteristics.
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Less than half (N=38) of the studies collected information on dis-
positional factors influencing farmers’ decision making. Risk at-
titudes were most often assessed (N=7). Other factors recorded
were non-pecuniary altruistic motivations (Kuhfuss, Préget,
Thoyer, Hanley, Le Coent, and Désolé 2016), law-abiding attitudes
(Michels et al. 2023; Peth et al. 2018), environmental attitudes
(Massfeller et al. 2022; Zachmann et al. 2023), time preferences
(Zachmann et al. 2023), locus of control (Massfeller et al. 2022;
Zachmann et al. 2023), and self-efficacy (Zachmann et al. 2023).

Six studies assessed farmers' cognitive factors, including the dif-
ficulty of an administrative task (Dirkmaat et al. 2023), pecuni-
ary motivations (Kuhfuss, Préget, Thoyer, Hanley, Le Coent, and
Désolé 2016), knowledge (Massfeller et al. 2022), familiarity with
an index insurance (Davidson and Goodrich 2023), operating
success (Peth et al. 2018), farmers' awareness and use (of fungi-
resistant grapes), expected savings (in fungicides), control mea-
sures, and the use of different pesticides (Zachmann et al. 2023).

Four studies assessed the social factors of farmers, including social
acknowledgment and better life quality (Kuhfuss, Préget, Thoyer,
Hanley, Le Coent, and Désolé 2016), farmers' norms (Massfeller
et al. 2022), cooperation with other farmers (Rommel et al. 2023),
and the source of information (Zachmann et al. 2023).

5.5 | Farmers' Behavior Toward Nudges

Hardly any scientific evidence on farmers' behavior toward
nudges exists. Only one study explicitly investigated the ac-
ceptance and persistence of behavioral change of the nudge
intervention (Dirkmaat et al. 2023), crowding-out (Howley
and Ocean 2022), and pattern spillover effects (Chabé-Ferret
et al. 2023). Boomerang effects were not explicitly investigated
(i.e., as initial objective of the study) in any of the studies, but five
studies indicate that such effects exist (Chabé-Ferret et al. 2019;
Michels et al. 2023; Pellegrin et al. 2018; Peth et al. 2018;
Zachmann et al. 2023).

single nudge: default [l
single nudge: simplification 1

single nudge: affect T

Dirkmaat et al. (2023) found that for all treatments assessed (re-
minders, social norm nudges, simplification, disclosure of factual
information, and pre-commitment nudges), more than 90% of
the farmers reported positive to very positive experiences. (Non-
binding) Pre-commitment, simplification, and the disclosure of
factual information were experienced more positively than the
social norm nudge. Of all respondents, 38%-39% of the farmers
were encouraged to take action. In the same study, no learning
effects were observed in farmers' responses to the nudge interven-
tion from 1year to the next, meaning that the desired behavioral
change in the nudge intervention was not persistent.

Howley and Ocean (2022) found little evidence to suggest that
significant crowding-out occurs when an injunctive social norm
nudge was combined with a social signaling nudge (i.e., a com-
posite nudge) in an experiment about farmers' stated adoption
behavior of a worker safety or an animal health app.

The results of the five studies suggest that boomerang effects
might exist. Reactance or defense reactions were found at least in
a sub-group of the respective samples when farmers were nudged
by the disclosure of factual information (Michels et al. 2023; Peth
et al. 2018; Zachmann et al. 2023), social norm nudges (Michels
et al. 2023; Peth et al. 2018; Chabé-Ferret et al. 2019), affect, and
salience nudge (Pellegrin et al. 2018). In terms of spillover effects,
Chabé-Ferret et al. (2023) explicitly investigated the spillover ef-
fects of patterns from farmers nudged with a composite nudge
comprising salience, social norms, and simplification to non-
nudged farmers but found none.

5.6 | Effectiveness and (Cost)Efficiency of Nudges

Combined nudges, that is, nudges combined with traditional
policy instruments, seem to be more effective than stand-alone
nudges (Figure 6). Ten of the eleven studies that analyzed
combined nudges found significant effects on farmers' behav-
ior (only Pellegrin et al. (2018) did not find a significant effect;

single nudge: social norm [ A 6
single nudge: disclosure of factual information [ A 3
composite nudges [ 3
standalone nudges NS 4
combined nudges [N

M nudge intervention was found to be effective

nudge intervention was found to be ineffective

FIGURE 6 | Number of studies that assessed the effectiveness of single, composite, and combined nudges. Composite nudges differ from single

nudges in that they combine different nudge interventions. Combined nudges combine a nudge intervention with a traditional policy instrument,

whereby the nudge intervention can include single and composite nudges.
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compare Table 5). Of the seven studies that analyzed stand-alone
nudges, that is, nudges not combined with a traditional pol-
icy instrument, only three found significant effects (Buchholz
and Musshoff 2021; Howley and Ocean 2022; Kuhfuss, Préget,
Thoyer, Hanley, Le Coent, and Désolé 2016).

Furthermore, composite nudges—defined as a combination of
different nudges—were found to be more effective than single
nudges, with 7 of the 10 studies that evaluated composite nudges
finding significant effects (Figure 6)°. Less clear results were ob-
served for single nudges. The disclosure of information was found
to be effective in four studies (Buchholz and Musshoff 2021; Czap
et al. 2019; Davidson and Goodrich 2023; Michels et al. 2023)
and not effective in three other studies (Dirkmaat et al. 2023;
Zachmann et al. 2023; Wallander et al. 2023). Single social norm
nudges were more often found to be ineffective than effective.
Six out of ten social norm nudge interventions evaluated showed
insignificant results (Chabé-Ferret et al. 2019; Howley and
Ocean 2022; Massfeller et al. 2022; Michels et al. 2023; Ouvrard
et al. 2023; Rommel et al. 2023), one showed a detrimental effect
(Peth et al. 2018), and three showed significant positive effects
(Kuhfuss, Préget, Thoyer, Hanley, Le Coent, and Désolé 2016;
Kuhfuss, Préget, Thoyer, and Hanley 2016; Rommel et al. 2023).
Two studies that analyzed an affect nudge (Pellegrin et al. 2018)
and a simplification nudge (Dirkmaat et al. 2023) found that
these nudges were ineffective in changing farmers' behavior. One
of the two studies evaluating a salience nudge found a significant
positive effect on farmers' behavior, while the other found no ef-
fect (Pellegrin et al. 2018).

To date, there is little scientific evidence on the cost-
effectiveness of nudge interventions in the agricultural policy
context. Of the 18 studies reviewed, 12 did not assess the costs
of the nudge intervention analyzed. However, the other six
found that the nudges evaluated were cost-effective (Chabé-
Ferret et al. 2023; Czap et al. 2019; Dirkmaat et al. 2023;
Kuhfuss, Préget, Thoyer, and Hanley 2016; Wallander
et al. 2017; Wallander et al. 2023). By dividing the cost of send-
ing letters by the number of additional contracts generated by
sending these letters, Chabé-Ferret et al. (2023) showed that
the disclosure of factual information was most cost-effective,
with 101.53 Euro per agri-environmental contract signed. By
comparing the costs of sending letters with the increase in ap-
plication rates, Czap et al. (2019) showed that the disclosure of
factual information on an agri-environmental program led to
costs of US$116 for an additional application and argued that
this is more cost-effective than spending the same amount of
money via financial incentives for the same program. Dirkmaat
et al. (2023) found that all of the nudge interventions they eval-
uated (including pre-commitment, simplification, and disclo-
sure of factual information) were cost-effective because they
could be added to the reminder letters that were sent to farm-
ers every year anyway without additional costs. Using a choice
experiment, Kuhfuss, Préget, Thoyer, and Hanley (2016)
found that the willingness to accept an agri-environmental
program was significantly higher, with a collective bonus of
an amount greater than the bonus value, suggesting that a col-
lective bonus might be cost-effective. Wallander et al. (2017),
simulating expected benefit-cost ratios for each sign-up for
different auction scenarios, found that a reminder letter for
the renewal of expiring agri-environmental contracts led to

the reduction in annual rental costs of between 10x and 2x
the letter costs. In a lab-in-the-field experiment using a sim-
ulated sign-up auction, Wallander et al. (2023) demonstrated
that even a small enrollment due to nudging generates signif-
icant benefits and that the default resulted in savings of over
US$30 million per signup to an agri-environmental program.

6 | Discussion

In this section, we discuss the research gaps identified in our
scoping review on the potential of nudges to improve the effec-
tiveness and efficiency of agricultural policy.

6.1 | Lack of Sample Representativeness

Current studies on nudge interventions in the agricultural pol-
icy context are often based on samples that are not representa-
tive of the whole farm population and often comprise higher
shares of younger and better educated farmers with larger
farms and comparatively good incomes who participate in agri-
environmental schemes (Buchholz and Musshoff 2021; Howley
and Ocean 2022; Kuhfuss, Préget, Thoyer, and Hanley 2016;
Massfeller et al. 2022; Ouvrard et al. 2023; Rommel et al. 2023).
Even if these farmers are at best representative of the future
generation of farmers, it is important to acknowledge that these
farmers are likely to respond differently to nudge interventions,
thus biasing the analysis of the impact of nudge interventions on
the effectiveness and efficiency of agricultural policy. For exam-
ple, Massfeller et al. (2022) found that farmers who had already
adopted agri-environmental measures were less responsive to
specific nudge interventions, while Howley and Ocean (2022)
found that farmers with lower levels of education were more re-
ceptive to nudge interventions.

Of course, as long as the participation in surveys is voluntary,
the problem of self-selection bias remains in many studies,
which is why a thorough comparison between the sample and
the population must be provided to allow for a proper discussion
of these results. In interpreting the results, representativeness is
important not only in relation to the sample as a whole but also
in relation to the different treatments, for which samples may
differ unintentionally due to farmers' self-selection or by chance.
For instance, Kuhfuss, Préget, Thoyer, and Hanley (2016) found
differences in farm characteristics and farmers' motivation
across treatments, and Zachmann et al. (2023) found differences
in farmers' time preferences across treatments.

Research and government agencies should collaborate to select
representative samples and address the tension between repre-
sentativeness and data richness without increasing the admin-
istrative burden of government surveys. As both farmers and
administrative bodies recognize the need to reduce the admin-
istrative burden, and as the demand for evidence-based policies
grows while research funding remains limited, improved coor-
dination between the administrative and research sectors is cru-
cial. This coordination should entail providing researchers with
access to representative administrative samples and leveraging
research funding to motivate farmers to participate in scientifi-
cally sophisticated government surveys.
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Studies conducted in cooperation with administrative au-
thorities (Chabé-Ferret et al. 2019; Chabé-Ferret et al. 2023;
Dirkmaat et al. 2023; Wallander et al. 2017; Wallander
et al. 2023) or farmers' associations (Zachmann et al. 2023)
have been shown to be more representative. Moreover, while
some of these studies used randomized controlled trials—the
gold standard to detect causal inference—they often contained
little information on farms and farmers' characteristics, high-
lighting a need for more comprehensive data collection within
RCTs. Addressing this gap, Weigel et al. (2021) found that
monetary incentives and reminders were effective but also
costly approaches to improve the effectiveness of farmer re-
cruitment. Thus, closer cooperation between researchers and
government agencies in the design and recruitment of farmer
surveys seems to be a promising way to make better use of
limited financial and human resources.

6.2 | Lack of Understanding
of How Farmers' Characteristics Affect Their
Behavior Toward Nudges

Existing studies collect little data on farmers' characteristics.
This is especially true for social factors, followed by cognitive
and dispositional factors. Social factors relate to farmers' inter-
actions with others and can be exploited through injunctive so-
cial norm nudges (Buchholz and Musshoff 2021; Cialdini 2007),
descriptive social norm nudges (Czap et al. 2019; Howley and
Ocean 2022; Kuhfuss, Préget, Thoyer, Hanley, Le Coent,
and Désolé 2016; Kuhfuss, Préget, Thoyer, and Hanley 2016;
Wallander et al. 2017), social signaling (Blanchflower and
Oswald 2004; Howley and Ocean 2022), and messenger nudges
(Cialdini 2007; Dolan et al. 2012). The design of these nudge
interventions relies on a good understanding of farmers’ social
factors.

A better understanding of farmers' cognitive factors is import-
ant if new sustainable production methods are to be promoted
through nudges. For instance, Zachmann et al. (2023) found
that farmers' beliefs about whether fungus-resistant varieties
are better for the environment influenced their intended plant-
ing rate. Knowledge of farmers’ cognitive factors could therefore
improve the targeting of nudges.

With regard to dispositional factors, future research should
use standardized scales to assess the more stable characteris-
tics of farmers (Malle 2011) to allow comparative studies on the
effectiveness of different nudge interventions. Although sev-
eral methods for assessing farmers' risk preferences have been
validated in an agricultural context (Iyer et al. 2020; Finger
et al. 2022; Finger et al. 2023), this is not the case for other dis-
positional factors.

The interaction between socio-demographic, social, cognitive,
and dispositional factors is also important when assessing
nudge interventions. For instance, Massfeller et al.'s (2022)
results suggest that farmers' decisions to participate in agri-
environmental schemes may be less susceptible to social
norms but are better addressed at the cognitive level, while
farmers who participate in agri-environmental schemes re-
spond to social norms.

6.3 | A Number of Possible Nudge Interventions
Have Not Yet Been Analyzed in an Agricultural
Context

Many of the possible nudges have not yet been analyzed in the
context of agricultural policy. We find a lack of knowledge re-
lated to nudge interventions changing the decision structure,
with only one study in the United States assessing the effect of a
default (Wallander et al. 2023). Previous research outside of agri-
culture has shown that defaults can help bridge the gap between
intention and behavior (Miinscher et al. 2016; Sunstein and
Reisch 2019) and that the optimal default depends on the pop-
ulation being analyzed (Dolan et al. 2012). However, it has also
been shown that defaults are often not accepted (Sunstein and
Reisch 2019). Prompted or compulsory choices were found to
be better suited than default rules when people had highly het-
erogeneous preferences and a strong propensity to procrastinate
(Carroll et al. 2009). Therefore, they may be well-suited to more
effectively achieve one or the other agricultural policy goal.

With respect to the goal of nudges and given that 77% of the
studies in our scoping review analyzed nudges related to agri-
environmental policy goals (i.e., green nudges), a research gap
exists on nudge interventions that aim to improve animal wel-
fare, even though this is perceived as one of the most import-
ant goals of agricultural policy by European citizens (Ammann,
Mack, et al. 2023; Amann et al. 2024; El Benni, Irek, et al. 2024).
In addition, nudges can serve as a cost-effective policy instru-
ment for reducing the administrative burden of farmers and
government authorities when implementing agricultural policy.
For example, they can simplify compliance with agricultural
regulations. The study by Dirkmaat et al. (2023) provides prom-
ising results in this regard. Reducing the administrative burden
associated with agricultural policy would also increase farmers’
acceptance of these policies, thus contributing to greater effec-
tiveness (Mack et al. 2021; El Benni, Ritzel, and Mack 2024).
Further, the results of our review also suggest that there is po-
tential for composite nudges (i.e., a combination of different
nudges as opposed to single nudges) to improve the effectiveness
and efficiency of agricultural policy. The reviewed studies eval-
uated a variety of composite nudges, but systematic surveys are
needed to provide scientific evidence of their effects on farmers’
behavior.

6.4 | Studies on Nudge Interventions in a Real
Policy Context Are Rare

We find a lack of scientific evidence on the effects of nudges on
farmers' behavior in a real policy context. When analyzing the
effects of nudges on farmers' behavior, most studies have as-
sessed stated (rather than revealed) preferences and often ficti-
tious (rather than real) decision options. Although often difficult
and costly to conduct (El Benni et al. 2023), more studies using
randomized controlled trials are needed to provide evidence on
the effects of nudges in a real policy context. To better align re-
search with evidence-based policy-making, a balance must be
struck between scientifically rigorous methods and the prac-
tical relevance of the research questions addressed (El Benni
et al. 2023). Research and policy-making must collaborate more
closely to ensure research is more useful for policy-making. One
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possible solution would be to formalize this collaboration within
a behavioral unit that systematically assesses the potential of
nudges for agricultural policy.

Our results further suggest that there is potential for combin-
ing nudges with traditional policy instruments to improve the
effectiveness and efficiency of agricultural policy. A promising
application was shown by Dirkmaat et al. (2023), who combined
nudges (reminders, social norm nudges, pre-commitment, in-
formation disclosure and simplification) with (direct payment)
regulations and found that farmers perceived the nudges posi-
tively and were encouraged to submit administrative data ear-
lier before the deadline, thereby reducing administrative peaks.
Reducing the administrative burden associated with the direct
payment system has been the subject of recent protests by farm-
ers (Matthews 2024; Finger et al. 2024) and combining tasks
related to direct payment obligations with nudge interventions,
such as simplification or reminders, could help farmers with ad-
ministrative tasks while reducing the perceived administrative
burden by reducing psychological costs (Ritzel et al. 2020).

6.5 | Lack of Knowledge of Farmers’

Behavior Toward Nudges and the Potential

of Nudges to Improve the Effectiveness and (Cost)
Efficiency of Agricultural Policy

Our review shows that combined nudges, that is, nudges com-
bined with traditional policy instruments, seem to be more ef-
fective than stand-alone nudges, but more studies are needed
to provide a solid scientific evidence base. The six studies that
assessed the costs of nudges found them to be cost-effective,
but more evidence is needed. To improve understanding of the
cost-effectiveness of nudges, standardized metrics should be de-
veloped. This would be particularly important for studies con-
ducted in a real policy context, where the costs (e.g., the cost
of sending letters to farmers) and benefits (e.g., the number of
farmers enrolled in agri-environmental schemes as a result of
the letters) can be measured. In terms of farmers' behavior in
response to nudges, our results show a large knowledge gap. We
identify an urgent need to generate knowledge on farmers' ac-
ceptance of different nudge interventions, the persistence of be-
havior changes due to nudges, and unintended effects, including
crowding out, spillover, and boomerang effects. Only one study
has examined the acceptance of non-agricultural nudges among
farmers in Sweden and found remarkably lower approval rates
of nudge interventions compared to the general public (Colen
et al. 2024). Future studies should pay more attention to unin-
tended effects, such as boomerang effects, which appear to be
relevant but have not yet been explicitly analyzed in studies of
nudge interventions. It is also important to know the size of the
target group to be reached, as even effective nudge interventions
may fail to improve the overall efficiency and effectiveness of ag-
ricultural policy if only a minority of the target group responds
to the nudge.

The full range of experimental approaches should be used to eval-
uate the potential of nudges. Laboratory experiments conducted
in a highly controlled environment isolated from nuisance
factors could be especially helpful in gaining a deeper under-
standing of the interrelation between farmers' characteristics

and nudge interventions, as they are characterized by higher in-
ternal validity and allow for replications (Lefebvre et al. 2021).
Lab-in-the-field experiments provide relatively cheap and rap-
idly obtained information on potential ways to improve a policy
(Colen et al. 2016), which can be particularly useful when differ-
ent potential nudge designs need to be compared. Based on the
results of Lab-in-the-field experiments, randomized controlled
trials can be set up to overcome problems of Lab-in-the-field
experiments with internal validity, that is, isolating the causal
relationship (El Benni et al. 2023; Harrison and List 2004).

In addition, the results of the scoping review show that there
is a lack of knowledge about the overall potential of nudges to
increase the effectiveness and cost-efficiency of agricultural pol-
icy. This overall potential is determined by the size of the group
of farmers reached, the effect on the outcome of interest (e.g.,
environmental benefits) and the costs of the nudge intervention
itself. Previous studies in the non-agricultural context found
that the marginal value of public funds varies significantly
across regions for a nudge aimed at reducing U.S. households'
energy consumption (e.g., Allcott 2011; Hahn et al. 2024). In the
agricultural context in our review, none of the studies explicitly
assessed the marginal effectiveness of nudges, that is, the addi-
tional effects of nudges with increased public spending. Chabé-
Ferret et al. (2023) found that from the 100% treated farmers,
about 2% changed their behavior and entered an environmental
contract, providing implicit evidence that the scaling potential
of nudges can be low. However, Chabé-Ferret et al. (2023) also
suggest diffusion effects of nudges, though the evidence is not
strong. Future empirical studies should examine the scaling po-
tential of nudges in agricultural contexts.

6.6 | The Need for Open Data and Open Science to
Increase the Quality and Reliability of Research

Open access to original data and transparency about research
methods and designs are key to improving the quality and ef-
ficiency of research and, thus, scientific evidence for policy-
making (Finger et al. 2025). However, our review shows that
neither data nor pre-registration of registered reports (Arpinon
and Lefebvre 2024) are freely available for most of the studies.
Only a minority of the three studies provided access to the orig-
inal data (Massfeller et al. 2022; Rommel et al. 2023; Zachmann
et al. 2023) and four studies pre-registered their experimen-
tal designs (Le Coent et al. 2017 for the study of Chabé-Ferret
et al. 2019; Rommel et al. 2023; Wallander et al. 2023; Zachmann
et al. 2023) whereby we also found pre-registered studies that
had not yet been published (Barreiro-Hurle 2023) or were just
recently published (Feisthauer et al. 2024).

This current lack of openness in research prevents the use
of a range of possible research methods for agricultural pol-
icy analysis, such as replication studies or meta-analyses (El
Benni et al. 2023). Replication studies are a powerful tool for
providing scientific evidence for policy-making by verifying
results (i.e., significance, direction, and effect sizes in original
studies), revealing underlying uncertainties, or uncovering
errors (Ferraro and Shukla 2023; Finger et al. 2023; El Benni
et al. 2023). Open access to data allows for meta-analyses that
empirically synthesize the results of multiple studies on the
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same question. Such analyses can overcome the lack of power
of individual studies, assess combined effect sizes and signif-
icance levels for the combined results of multiple studies, and
thereby provide the most reliable estimates of the effects of
policies (El Benni et al. 2023).

However, the reliability of meta-analysis results depends on the
underlying pool of studies, which are often subject to publica-
tion bias, that is, that nonsignificant results are systematically
less likely to be published (Fanelli 2010). Publication bias is a
challenge for meta-analyses to produce reliable results. For ex-
ample, in a meta-analysis of more than 200 studies of nudges
in different behavioral domains (e.g., food, environment, health,
finance, etc.), Mertens et al. (2022) found moderate publica-
tion bias toward positive results and nudges being effective.
Using a different method to account for publication bias, Maier
et al. (2022) challenged the findings of Mertens et al. (2022) and
found strong evidence of publication bias in most behavioral do-
mains. They concluded that after correcting for this bias, there
is no evidence that nudges are effective as a tool to change be-
havior. To avoid publication bias, pre-registration and especially
registered reports are useful tools that should be adopted more
often by editors and researchers (Arpinon and Lefebvre 2024).

6.7 | Limitation of the Study

Our analysis was focused on studies conducted in Europe,
Northern America, and Australia. The exclusion of economically
less developed countries from the scoping review, the restricted
search term to identify studies (i.e., the focus on nudges), and the
use of the vote-counting method in the analysis of the identified
studies can be seen as limitations of the present study, which we
will discuss in the following.

We focused on studies from high-income industrial countries
with similar agricultural economic and policy environments
as they face similar challenges related to their well-established
complex policy frameworks and are searching for solutions to
reduce administrative burdens, negative environmental ef-
fects, and high financial constraints. We aimed for this context-
specificity to allow for a certain degree of external validity
for agriculture in high-income industrial countries (Weigel
et al. 2021), but the focus may also affect the scope and ap-
plicability of our results for countries with different economic
and policy settings (OECD 2012; Accenture 2009). Future re-
search may expand this scope. Our scoping review can be used
as a basis for future systematic reviews (Munn et al. 2018) and
the framework developed provides a general concept that can
be applied to different contexts. Future studies, once more
empirical studies are available, shall also use meta-analyses
to analyze the impact of nudges on the effectiveness and ef-
ficiency of agricultural policies with higher robustness. Note,
however, that the aim of our scoping review was to assess the
scope of the current literature, identify knowledge gaps, and
investigate how research on nudges in the agricultural context
is conducted.

The search string used for the literature search was strict, that is,
papers that did not contain the terms farm* OR agricultur* AND
nudg* in the title and abstract were not included. This was done

as the term “nudge” has been used to describe a specific type of
policy intervention, as defined by Thaler and Sunstein (2008),
and including studies that use this term explicitly ensures trans-
parency, reproducibility, and consistency of our scoping review.
Including studies that do not explicitly use the term “nudge”
would have required subjective, full-text screening to identify
qualifying interventions, which would reduce the transparency
and reproducibility of our search and inclusion criteria. The
narrow search string can be considered a limitation, and other
search strategies may have identified additional studies that did
not consider themselves to apply nudges (and thus did not use
this term). To ensure that we had found all relevant papers, we
compared our literature list with the lists of an existing review
paper (Ferrari et al. 2019) and a current EU project PRUDENT
(Promoting Green Nudging for Sustainable Agriculture and
Forestry) and found that we had identified the same studies and
two additional studies through our search. We therefore believe
that we are able to provide valuable insights into the current
literature on the use of nudges as an agricultural policy inter-
vention with the chosen focus. However, researchers interested
in the behavioral biases that nudge interventions aim to exploit
(e.g., probability weighting or risk aversion) or in developing a
specific nudge intervention (e.g., a social norm nudge) would
need to screen the available literature using different search
strings. However, this scoping aimed to map the current body of
literature on nudge interventions for farmers, clarify concepts,
and identify knowledge gaps that should be addressed in future
research.

We use the vote-counting method to summarize and interpret
the results of the different studies in our scoping review. We
count studies that found significant (positive or negative) and
insignificant effects of nudges on farmers’ behavior in order to
draw conclusions about the effectiveness and cost-efficiency of
nudges. However, many of the studies analyzed in our scoping
review are underpowered. Therefore, our results must be inter-
preted with caution (Chabé-Ferret 2022) and, in particular, show
the high degree of heterogeneity with respect to the methods
used and the nudge interventions analyzed in the agricultural
context. Future meta-analyses aimed at assessing the effective-
ness and efficiency of nudges in agricultural policy should take
into account potential publication bias, the sampling noise in
the individual studies, and use consistency tests that account
for the statistical power of the individual studies (e.g., Berchialla
et al. 2021).

7 | Conclusion

Based on a framework developed in this study, we conducted a
scoping review of 18 studies that used behavioral experiments
with farmers to assess the potential of nudges to improve the
effectiveness and efficiency of agricultural policy. Our findings
show important research gaps. First, we find that there is lim-
ited real-world applicability in existing studies. For example,
only a few studies have tested nudges in a real-world policy
context, and the samples of farmers used are often not repre-
sentative. Second, we find mixed evidence on the effectiveness
of nudges. While some studies suggest that nudges have a pos-
itive impact, especially when combined with other nudges or
traditional policy instruments, others report no effect or even
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unintended negative outcomes, such as boomerang effects.
Third, the few studies that estimate the costs of nudges suggest
that they are cost-effective. Fourth, we identify a limited under-
standing of farmers’ behavioral responses to nudges, including
their acceptance, the persistency of behavioral changes, and any
unintended effects. Fifth, existing research lacks transparency
and reproducibility, that is, only a few studies are pre-registered
or provide original data. Our analysis highlights critical gaps
that need to be addressed in future research to better under-
stand the potential of nudges to improve agricultural policy
outcomes. Researchers aiming to analyze the potential of nudge
interventions in agricultural policy are encouraged to use the
framework developed in this study. This will ensure that their
work is coherent and consistent in terms of terminology and can
be incorporated into the existing toolbox of agricultural policy
instruments. This will also facilitate proper meta-analysis on
this topic in the future.

From a policymaking perspective, our review reveals high poten-
tial for nudges to serve as cost-effective instruments in agricultural
policy, especially when combined with traditional policy instru-
ments and different types of nudges. Policymakers could leverage
nudges to improve the outcome of existing (traditional) policies by
combining nudges with traditional policy instruments or target-
ing multiple desired behavioral changes of farmers with composite
nudges, that is, by combining different nudges. In designing nudge
instruments, a solid understanding of farmers' characteristics, the
acceptability of the nudges by farmers, expected persistence of be-
havioral change, and unintended responses by farmers are all im-
portant factors for consideration. However, the knowledge gaps we
identify in our review limit a full understanding of the potential of
nudges to improve the effectiveness and efficiency of agricultural
policy, and more research is needed to provide scientific evidence
for policymaking.

Advancing evidence-based agricultural policy requires tar-
geted action, such as facilitating researcher access to repre-
sentative administrative samples and allocating research
funding to support farmer participation in voluntary surveys
by incorporating proven recruitment strategies. By taking
these steps, researchers can generate robust and representa-
tive results that strike a balance between quality and feasi-
bility. This will ultimately inform more effective agricultural
policies while reducing the additional administrative burden
of government surveys. A behavioral unit within governmen-
tal agricultural agencies could facilitate data collection and
approval procedures that enable representative field experi-
ments with farmers, including randomized controlled trials,
and support evidence-based policymaking by institutionaliz-
ing behavioral knowledge in agricultural policy and support-
ing rigorous policy evaluations.
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Endnotes

! For instance, nudges affect characteristics that people would normally
claim not to care about. Thus, a central distinction between nudges
and boosts (i.e., information) is the mechanism through which each is
supposed to affect behavior (Griine-Yanoff et al. 2018). First, whereas
nudges instrumentalizes or harness cognitive biases, boosts aim to
overcome human cognitive limitations. Second, nudges target the
choice environment and boosts often target the decision-makers heu-
ristics directly. Accordingly, Griine-Yanoff et al. (2018) distinguished
boosts from nudges as follows: “a nudge intervenes on people’s choice
environment and harnesses a certain heuristic to bring about a spe-
cific behavioral change; a boost intervenes on people's heuristic reper-
toires and expands that repertoire to bring about a specific behavioral
change”.

2Note that the study by Dolan et al. (2012) is the basis for the Ag-E
MINDSPACE framework which categorizes behavioral insights that
apply to agri-environmental research (Palm-Forster et al. 2019; Palm-
Forster and Messer 2021).

3The rather extensive search terms yielded a large number of results
pertaining to consumers, students, and the discussion (but not empiri-
cal application) of nudges as a potential policy instrument, rather than
the desired focus on empirical studies with farmers. These studies
were excluded from the scoping review as they do not fit our inclusion
criteria.

4Following Colen et al. (2016), Lefebvre et al. (2021) and El Benni
et al. (2023) experiments can be distinguished according to their ex-
perimental subjects (e.g., farmers or students), the experimental envi-
ronment (e.g., laboratory or natural context) and type of experimental
setting (e.g., discrete choice experiment or experimental game or ran-
domized controlled trials). For our scoping review, we distinguish
between three main types of experiments as follows: (i) Randomized
controlled trials, that is, experiments conducted in real-world settings,
where farmers are treated with real policy options in their natural con-
text; such randomized controlled trials, (ii) Laboratory experiments,
that assess the behavior of participants in a controlled environment,
(iii) Lab-in-the-field-experiments, that are positioned between ran-
domized controlled trials and laboratory experiments, and are highly
relevant economic experiments for agricultural policy evaluation.
With lab-in-the-field-experiments farmers are asked about their pref-
erences within the farmers’ natural environment but no real policy op-
tion is implemented and only stated preferences can be assessed.

5To find the pre-registered studies, we carefully read the papers and
conducted an automated search for the terms ‘pre’ and ‘regist’. Using
this approach, we identified one study that used the term pre-analysis
(Davidson and Goodrich 2023) and four studies that used the term pre-
registration (Chabé-Ferret et al. 2019; Rommel et al. 2023; Wallander
et al. 2023; Zachmann et al. 2023).

®The composite nudges studied comprised the combinations of a re-
minder with social norm nudge (Dirkmaat et al. 2023; Wallander
et al. 2017), a reminder with pre-commitment (Dirkmaat et al. 2023),
reminder with priming and commitment (Ouvrard et al. 2023), the
combination of two social norm nudges (Howley and Ocean 2022), the
combination of the disclosure of factual information and a social norm
nudge (Czap et al. 2019; Peth et al. 2018). In one study a composite
nudge that combined a salience nudge with a social norm nudge was
found to significantly negatively affect the targeted behavior (Chabé-
Ferret et al. 2023).
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