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ABSTRACT

Farmers’ pro-environmental action is substantially influenced by various stakeholders from their business and social environment. Recent studies recommend
actively involving influential stakeholders in agri-environmental initiatives, information or media campaigns. While it has been argued that farmers’ perceptions
towards these stakeholders can help inform effective involvement, comprehensive assessments of these perceptions remain scarce, particularly in the context of
biodiversity-friendly farming. To understand and compare farmers’ perceptions of these stakeholder quantitatively, we developed and applied a perception matrix. In
an exploratory survey with 49 farmers across ten European countries, farmers rated twelve groups of stakeholders (e.g. government bodies, farm advisors and input
suppliers) against eight perception constructs (e.g. trustworthiness, interest in protecting biodiversity). We found that perceptions differed significantly both between
groups of stakeholders and between constructs. Whereas several stakeholders were, on average, perceived positively regarding their general characteristics, such as
trustworthiness, reliability, understanding and support for farming, perceptions regarding their biodiversity-related behavior were significantly more negative. Our
findings indicate potential to improve policy development and implementation of agri-environmental initiatives through the involvement of multiple, non-
governmental, agricultural and non-agricultural stakeholders in biodiversity-friendly farming initiatives across the entire agri-food value chain. Such multi-
stakeholder initiatives could help to not only reinforce biodiversity conservation action among the farming community, but across society as a whole as empha-
sized by the Convention on Biological Diversity. Further research is needed to confirm the observed trends on a larger, representative sample, for which the presented
perception matrix is well suited.
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1. Introduction

Farmers’ pro-environmental farm management is key to achieving
the European Unions’ (EU) green transition as strategized in the Euro-
pean Green Deal and its Farm to Fork Strategy (European Commission,
2019). Farmers’ engagement in pro-environmental farm management is
substantially influenced by actors with whom they interact, such as up-
and downstream industries, peers or extension agents (for a summary on
these “stakeholders” see, e.g., David et al., 2022). Several studies suggest
actively involving and partnering with influential stakeholders in
agri-environmental programs or other public and private endeavors to
more effectively target farmers and motivate their implementation of
pro-environmental management practices (e.g.: Eanes et al., 2017;
Stuart et al., 2018; Dessart et al., 2019; Marks and Boerngen, 2019). Yet,
in identifying which stakeholders to involve, it is essential to not only
reveal who might be considered the most influential stakeholders, but
also how farmers perceive them.

Farmers’ perceptions of stakeholders can provide insights into whom
they like to collaborate with, prefer to take advice from, or trust (e.g.:
Sutherland et al., 2013; Eanes et al., 2017; Stuart et al., 2018; Vrain and
Lovett, 2020; Rust et al., 2022; Burbach et al., 2023). Looking, for
example, only at existing interactions and relationships in a social
network, in the absence of understanding perceptions, can therefore be
misleading when involving stakeholders (Adams et al., 2018). To illus-
trate, stakeholders’ high influence or centrality in conservation action
might be explained by obligatory interactions with monopolistic buyers
or government bodies rather than as a reflection of farmers’ free choice
or agency, preferences or expected benefits. This potentially limits the
stakeholders’ effectiveness in motivating pro-environmental action
(Adams et al., 2018). Minor stakeholders who have low levels of influ-
ence but who are perceived positively might, in contrast, be overlooked
(Adams et al., 2018). Additional to research on the interaction with, the
use of information from, or trust in different stakeholders (e.g.: Mase
et al., 2015; Eanes et al., 2017; Maas et al., 2021; Beethem et al., 2023),
insights into farmers’ perceptions are consequentially needed to un-
derstand why farmers value certain stakeholders over others, e.g. as
business partners or information sources (e.g.: Stuart et al., 2018;
Houser et al., 2019).

Insights into farmers’ perceptions are particularly relevant in the
context of biodiversity-friendly farming. Given the ongoing loss of
biodiversity, stimulating conservation action at all societal levels is ur-
gently needed (Convention on Biological Diversity, 2021, 2022).
Recognizing that the same stakeholders might be perceived differently
depending on whether farmers are thinking about pro-environmental or
production actions (also see, e.g.: Eanes et al., 2017; Reimer et al., 2022;
Rust et al., 2022), a more profound understanding of farmers’ percep-
tions towards stakeholders regarding biodiversity-friendly farming has
the potential to provide valuable insights for informing promoting ac-
tion also in this context.

A few insights can be gleaned from studies that relate stakeholder
perceptions to biodiversity-friendly farming, at least indirectly. Stuart
et al. (2018), for example, assessed US midwestern farmers’ views on
sources informing their nitrogen management in crops. The authors
found industry actors to be more relevant than public actors, such as
government and academia, whom farmers perceived as generating and
sharing less up-to-date information. Rust et al. (2022), looking at Hun-
garian and UK farmers, revealed a similar shift in preferences of sources
informing sustainable soil management, with other farmers considered
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more important than public, institutionalized actors including re-
searchers, given their empirical, practical, and local knowledge and easy
understandability of advice. Generally, farmers in this study were found
to place trust on sources whom they perceived as empathetic towards
their needs (Rust et al., 2022). Vrain and Lovett (2020) assessed English
farmers’ perceptions towards sources delivering advice in the context of
water pollution mitigation. They found that farmers are most positive
about environmental farming initiatives and trusts who offer both in-
formation and financial support as well as independent advisors with
specific expertise whom they perceive as knowledgeable, experience
trust for and appreciate as providers of grants. In contrast, they held
most negative perceptions towards an environmental NGO and
market-related actors from water companies or salespeople providing
information on nature conservation, water protection or their products,
whom they distrusted and perceived as biased. Sutherland et al. (2013)
investigated English farmers’ trust in sources providing
agri-environmental advice, finding that several farmers appreciated
those whom they perceived as being neutral or on the farmers’ side,
which can be particularly challenging for environmental NGOs. Burbach
et al. (2023) assessed farmers’ perceptions towards agencies and actors
involved in the management of two US watersheds, finding that
perceived familiarity does not automatically result in, for example,
higher trustworthiness.

To summarize, these studies uncovered a variety of positive and
negative perceptions held by farmers regarding a vast range of conser-
vation and agricultural stakeholders who can influence pro-
environmental actions, also beyond “traditional experts” such as advi-
sory services (Rust et al., 2022, p. 31). Yet, while the qualitative ap-
proaches amongst these studies, including open or semi-structured
interviews (see, e.g.: Stuart et al., 2018; Rust et al., 2022; Sutherland
et al., 2013), allow for in-depth insights into individuals’ multi-faceted
perspectives, they impede comparability between views on stake-
holders as well as between views of individual respondents (Moon et al.,
2017). Similarly, word clouds, as used by Vrain and Lovett (2020) to
visualize qualitative data, do facilitate graphical, albeit not statistical
comparisons. Quantitative approaches, including surveys applying
ordinal or Likert scales (e.g.: Houser et al., 2019; Burbach et al., 2023)
make data fully comparable and reduce cost and time requirements. Yet,
quantitative approaches can be difficult to use in ways that allow re-
spondents to consider perceptions in relation with each other (Moon
et al., 2017). Additionally, research so far is limited in geographical,
agronomic or institutional scope: studies mostly focus on only one or few
agricultural regions, specific farm types or specific stakeholders, such as
public agencies, extension, or research bodies. Furthermore, we have
not been able to identify studies explicitly focusing on perceptions of
stakeholders with respect to biodiversity-friendly farming, aiming to
conserve species and habitats.

Based on setting up a both comprehensive and comparative assess-
ment, our study aims to answer the following research question: which
perceptions do farmers hold towards diverse stakeholders from their
business or social environment in the context of biodiversity-friendly
farming and how do perceptions differ between these stakeholders?
We used an exploratory, multi-national survey with farmers across study
areas in ten European countries. Accounting for the unfavorable con-
servation status or tendencies occurring for habitats and species across
the entire EU (European Environment Agency, 2020), we aimed to gain
insights into overall perception trends and patterns in
farmer-stakeholder interactions to reveal shared opportunities and
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challenges for  stakeholder involvement  within  diverse
socio-geographical contexts.

The main contributions of this paper are twofold. First, the findings
of our trans-European study can contribute to the strategic involvement
of stakeholders within agri-environmental programs or other initiatives,
such as the Common Agricultural Policy of the European Union. Second,
we present Perception Matrices (in the following denoted as “PMs”,
Moon et al., 2017) as an innovative approach for assessing and
improving our understanding of perceptions towards stakeholders from
the perspective of farmers operating in different contexts, speaking
different languages, and having different socio-demographic back-
grounds. To the best of our knowledge, PMs have so far not been applied
in agri-environmental research to elicit farmers’ views on stakeholders.
Yet, PMs are a promising tool in this field of research. By allowing
quantitative ratings of numerous stakeholders against numerous
perception statements at once, PMs not only enable the elicitation of
multi-faceted views, but also allow for inter- and intra-individual com-
parison of perceptions ratings that can be related with each other (Moon
et al., 2017).

The remainder of this paper is structured as follows. In Section 2, we
present the methodological framework, briefly outlining the genesis of
PMs, then describing their practical implementation and our data
collection and analysis. The final PM as well as the associated results are
presented in Section 3. In Section 4, we discuss both the findings and
potential policy implications, as well as the methodological approach to
facilitate further application of PMs in similar research settings. In
Section 5, we draw final conclusions and point to opportunities for
further research.

2. Methods
2.1. Methodological background

PMs are an adaptation from the Repertory Grid Test (RGT), a qual-
itative instrument with quantitative traits developed for clinical psy-
chology by George Kelly (Moon et al., 2017; Kelly, 1955). Moon et al.
(2017) formally re-defined RGTs as a quantitative tool and introduced it
as "PMs" into the field of environmental research. In an exploratory
study, the authors assessed and compared scientists’ and policy makers’
perceptions towards various groups of stakeholders in the context of fox
eradication in Australia.

To complete a PM or an RGT, interviewees are asked to rate columns,
comprising persons or objects (“elements” E,), against rows, comprising
bi-polar, contrasting pairs of perception statements (“constructs” C,
respectively C/; see Fig. 1). These statements are worded as quantitative
rating scales. To illustrate: elements E4_¢ could be father, mother and
best friend, which are rated against constructs such as open-minded (C;)
versus narrow-minded (Cy), discreet (C3) versus indiscreet (Cy).

In RGTs, elements and constructs are originally defined by the in-
terviewees themselves (Kelly, 1955; Jankowicz, 2004; Moon et al.,
2017). RGTs therefore allow for a reflection of highly personal views,
since each interviewee creates and rates their own matrix. In contrast, in
PMs, both elements and constructs are supplied by the researchers

E, Ep E,

Ccr [1..5] | [1..5] | [1..5] | [1..5] ct
oy [1..5] | [1..5] | [1..5] | [1..5] ct
[1..5] | [1..5] | [1..5] | [1..5]
cr [1..5] | [1..5] | [1..5] | [1..5] cr

Fig. 1. Model of a Perception Matrix or RGT with E. elements to be rated
against bipolar constructs C; and C;, worded as 5-point scales [1 ... 5] in
this case.
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(Moon et al., 2017). While RTGs are applied within constructivist
framings, PMs are used within objectivist framings (Moon et al., 2017;
Moon and Blackman, 2014). Applying a PM in practice, all interviewees
complete the same standardized matrix, making it suited to provide
comparable data between interviewees (Moon et al., 2017). Our study,
addressing the need to better understand perceptions of farmers oper-
ating in different contexts, speaking different languages, and having
different socio-demographic backgrounds, is therefore centered around
the development, and based on the application of a PM. Since RGTs
provide the methodological foundation of PMs in general, and were used
to inform the PM design through a farmers’ pre-survey in this specific
study (see Section 2.2), we will, in the following, briefly present this
method.

RGTs were originally introduced as a tool to assess individuals’
construing of the world, i.e. the personal reality rather than the objective
reality, which both are deemed to exist (Kelly, 1955). According to Kelly
(1955)’s constructionist perspective, individuals apply constantly
adjusted patterns or templates (“constructs”) to perceive, interpret,
predict and control events such as other people and their behavior
(“elements” or “figures”). Within this constructionist framework,
meaning of the reality is assumed to be constructed through an interplay
of the individual and their external reality (Moon and Blackman, 2014).
Both elements E and constructs C differ between individuals, since they
anticipate different events or use different approaches to anticipate the
same events (Kelly, 1955). Lastly, the structure individuals erect, i.e.
their “own alternative approaches to reality” (Kelly, 1955, p. 12), is
argued to determine their behavior (Kelly, 1955). RGTs have been
adapted from the field of psychology and have been, since then, applied
in various fields, ranging from business and marketing (Rogers and
Ryals, 2007) to research in tourism (e.g. Mak et al., 2013) or energy
policy (e.g. Siihlsen and Hisschemoller, 2014). In agricultural sciences,
RGTs find application in assessing, for example, Kenyan farmers’ per-
ceptions of seed potato (Atieno et al., 2023), Ugandan farmers’ per-
ceptions towards sources of banana planting materials (Kilwinger et al.,
2020) or Australian sheep farmers’ perceptions towards new approaches
in parasite control (Thompson, 2009). Durgun et al. (2020) adapted
RGTs to assess how small-scale fishers rank the importance of various
information sources in Turkey.

2.2. Practical implementation: pre-surveys including RGT and setting up
of the PM

To set up the standardized PM and provide both elements and con-
structs, we applied a multi-disciplinary, multi-national approach (Fig. 2,

pre-survey (online)
with local research partners (n1=14)

pre-survey (Repertory Grid Test)
with farmers (n=3)

Perception Matrix (first draft)

complementing with simplification
method- & context specific literature
Perception Matrix (adjusted draft)

pre-test (n=2)
and according adaptations

DEFINITION OF
ELEMENTS AND CONSTRUCTS

workshop with local research partners
carrying out the farmer interviews (n=12)

completionin face-to-face study across 10
study areas (n=49)

DATA
COLLECTION

Fig. 2. Stepwise methodological approach to assess farmers’ perceptions as
applied in this study.
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upper part). In a first step, two pre-surveys were conducted to gather a
variety of elements and constructs relevant to farmers in the study areas,
while not aiming to collect perception ratings: To ensure local relevance, a
pre-survey with the 14 local research partners situated in the study
areas was carried out online. They were asked to list stakeholders
potentially influential in the biodiversity-related decision-making of
farmers in their region and name perceptions these farmers are likely to
have about them. To ensure practical relevance of the PM, a parallel
pre-survey with farmers (n = 3) was conducted. In this pre-survey,
RGTs were applied, through which farmers were guided to uncover
both personally-relevant stakeholders and corresponding perceptions
they hold about them in the context of their biodiversity-friendly
farming. The RGTs followed the procedure recommended by Janko-
wicz (2004). Both online survey and RGTs took place in July and August
2021.

Stakeholders (elements) and perception statements (constructs)
collected through the pre-surveys were merged into a first draft,
abstracted and cleared for redundancies. To illustrate: farmers’ elicited
constructs “I trust them vs. I do not trust them” and “they act in a way
advantageous for my farm vs. they only want to impose their own interests”
were both expressed to describe stakeholders’ general trustworthiness.
Farmers’ constructs “they may and want [protect biodiversity] vs. they are
politically restrained [to protect biodiversity]” and “they stir up opinion vs.
they are neutral [about biodiversity]” both relate to perceived objective-
ness about biodiversity. The resulting constructs were re-worded to
define scales with contrasting, bipolar negative (1-point) and positive
(5-point) ends, such as “not trustworthy vs. trustworthy” and “not objective
about biodiversity vs. objective about biodiversity” (also see Moon et al.,
2017). In this design, a rating of 3 represents the neutral middle. Ele-
ments named only once or being highly specific to countries or study
areas were omitted.

Based on several feedback loops between the core authors, the first
draft was compared with scientific literature (Eanes et al., 2017; Stuart
et al., 2018; Bakker et al., 2021; Maas et al., 2021; Rust et al., 2022) and
simplified to ensure practicability in the subsequent farmer interviews.
This process included reducing the number of elements and constructs,
such as environmental NGOs left unmentioned during the farmers’
pre-survey, as well as checking for unclear wording, imprecise bipolarity
and double-barreled (Sullivan and Artino, 2017) constructs. Where
possible, elements were worded in a way that addresses farmers’ per-
sonal experience with stakeholders (e.g. “My fertilizer suppliers") to
make the rating task more meaningful to the farmers. To reduce the risk
of halo effects and judgements being anchored to more general im-
pressions (Thorndike, 1920), we adapted the order of constructs: Those
referring to stakeholders’ general behavior (e.g. their trustworthiness)
were positioned at the bottom of the matrix. Those specifically referring
to stakeholders’ biodiversity-related behavior (e.g. their objectiveness
about biodiversity) were positioned on the top. Based on a pre-test with
students of agricultural sciences (n = 2), minor revisions resulted in the
final PM.

To guarantee uniform data collection by the multiple local research
partners in the study areas, the PM was embedded in an extensive
interview guideline. The interview guideline included, inter alia,’ a
detailed instruction comprising potential introduction phrases (see

! Being part of a major interview from an EU Horizon 2020 research project,
several other questions on biodiversity management were included (Schaller
et al., 2022). However, since they are not related to farmers’ perceptions of
their business or social environment, they are not presented here.
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Supplementary Data 1) as well as socio-demographic and management-
specific questions to describe the sample. As a final step, the interview
guideline and the matrix were explained to the local research partners in
an online workshop. The workshop was recorded, giving the local
research partners the possibility to look up details at a later point in
time. Additionally, a self-cast video of an exemplary interviewing pro-
cess with the designed PM as well as an exemplarily filled-in model PM
were provided. Before interviewing, the local research partners trans-
lated the PM into their local languages.

2.3. Data collection

The farmer interviews were conducted as part of the EU Horizon
2020 research project SHOWCASE. Interviews took place in autumn/
winter 2021/2022 in study areas of 10 European countries (Fig. 2, lower
part): Switzerland (CH), Estonia (EE), Spain (ES), France (FR), Hungary
(HU), the Netherlands (NL), Portugal (PT), Romania (RO), Sweden (SE)
and the United Kingdom (UK). Study areas had been designated within
the research project because of facing substantial threats for farmland
biodiversity through land use changes, i.e. abandonment, intensification
or both. For an overview of the study areas, see Supplementary Data 2.

Given the high heterogeneity of farming operators across the study
areas, “farmers” were defined as persons who take decisions about what
management is implemented on the farms. To reduce the likelihood of
unreliable data potentially provided by interviewees with little under-
standing of the overall concept of biodiversity and thus indistinct per-
ceptions on the topic, the local research partners applied convenience
sampling within their institutional networks (similar to Stuart et al.,
2018). This approach accounted for low acquaintance with the term
“biodiversity”, with 59% of EU-28 citizens having never heard of it or
not knowing what it means (European Union, 2018).

Considering individual ranges of convenience (Kelly, 1955), defined
as the elements for which the application of a construct is perceived as
relevant, interviewees could omit ratings of specific ¢ x e intersects. If
farmers perceived elements entirely irrelevant on the topic, for example
producer organizations (Eg) in the event that the interviewee is not part
of one, they could delete them from the matrix.

2.4. Data analysis

Data originating from the farmer interviews was analyzed in R
version 4.1.2. Similar to Moon et al. (2017), we created an Average
Matrix across the sample of all study areas. It displays arithmetic means
X and, additionally, corresponding standard errors se of ratings per c x e
intersect. Since certain elicited constructs referred to more general
characteristics of stakeholders while others more specifically referred to
their biodiversity-related behavior, constructs were additionally
grouped: biodiversity-related constructs comprise C; .. 4, while general
constructs comprise Cs . g (Fig. 3-I).

To detect if farmers’ ratings significantly differed between stake-
holders, we computed Friedman tests. Friedman tests compare depen-
dent data between multiple groups (Field et al., 2012). Dependent,
within-subject character of data originates from each farmer assigning
ratings to several stakeholders. Stakeholders were compared by their
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Table 1
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Sample description overall and by study area (as described in 2.3 and Supplymentary Data 2, named after the country they are located in) considering farm
characteristics. For reasons of anonymization, farm characteristics described in one position (e.g. first for all categories) do not refer to one and the same farm (to
illustrate: participant 1 in EE does not necessarily operate a small conventional livestock farm). Mean and sd of farm size are rounded to the nearest integer. *3
Participants indicated to farm both conventional and organic & transition land. Label for organic production as introduced by Commission Regulation (EU)

271/2010.
. farm size
st::dy fartm size [ha; farm management farm type age agricultural education
area [categories] meantsd]
17 sized <100 ha 26 conventional ¥ 14 arable < 9 aged younger - (114 university
over- o 12224 sized 100499 ha 44041232 20 organic & transition M 6 livestock than 40 years egree
all ﬂ i 3 conventional and # 7 orchards 40 aged 40 35 other
= 8 sized 2500 ha organic & transition* M 22 mixed years and older education
CH 5 2945 *MMMM < =
EE 5 r\(@@ 3274222 VMMM < L3
ES 5 C\f\@ 3111405 XX X 3| T
FR 4 aTeYaTe) 17651 % % %
HU 5 BRa8 164+123 MMM =
NLS ) 81£59 *EEMM <<< =
PT 5 2275+3561 E s VM < 23
RO 5 83£59 E * oM < =
SE 5 roroyere) 195£85 +*MMMM <
UK 5 eeMEMR 7o tEEEM < =

biodiversity-related (C; .. 4), respectively general (Cs .. g) ratings that
were averaged.” The test statistic X? was corrected for ties, meaning
average perception ratings occurring more than once. To detect if
farmers assigned significantly different ratings on one stakeholders’
biodiversity-related and general constructs, we conducted paired, i.e.
dependent-means t-tests (Field et al., 2012). Interviewees’ ratings were,
as above, averaged for biodiversity-related (C; . 4) and general state-
ments (Cs . g) and tests were run for each stakeholder separately. To
adjust p-values originating from multiple comparisons, we applied the
Holm (1979) method.

Across analyses, single farmer ratings deviant from the instruction
were treated as follows: Farmer ratings representing a range (e.g. “2-5")
rather than a single value were averaged (e.g. “3.5”). This approach is
deemed to be suitable since ratings were intended to represent average
perceptions which farmers have about the stakeholders in their envi-
ronment. Farmer ratings representing a decimal number (e.g. “1.5”)
rather than an integer were included as such to not over- or underesti-
mate their perceptions through rounding up or down.

3. Results

The PM was filled in by 49 farmers, in the following named “par-
ticipants”. The sample is described in Table 1, distinguishing by study
areas and farm characteristics. Due to the convenience sampling of

2 We did not include ratings in statistical testing in case a farmer rated a
stakeholder against only one out the four biodiversity-related and/or general
constructs or did not rate a stakeholder at all.

farmers acquainted with biodiversity-friendly farming, the sample is
biased towards organic farm management® and large-scaled” farm op-
erations, as well as young® farmers with high education®.

The final PM, resulting from the multi-national, multi-disciplinary
approach, includes twelve elements and eight constructs. Accordingly, a
fully completed matrix could result in up to 96 (12 x8) ratings per
participant. Elements (Fig. 3-I: column names) comprise stakeholder
groups E, (with e = A...L) including institutional, market and societal
actors including other farmers, where applicable worded as personal
contacts (e.g. “My fertilizer suppliers™). Constructs (Fig. 3-I: row names)
comprise perception statements C. (with c¢=1...8) relating to
biodiversity-related (C;. 4) and general (Cs_g) characteristics of stake-
holders and their behavior.

Participants’ average ratings pointed to clear extremes (Fig. 3-III).
While researchers (Eg) were overall perceived most positively (3.81

+0.05; Fig. 3-III), government bodies were perceived most negatively

(2.54 + 0.05; Fig. 3-I). It is noted, however, that interviews were
conducted by researchers, which might introduce bias (see Section 4).
Despite distinct overall perceptions, the PM did reveal nuance, indi-
cating that stakeholders are viewed in a multi-faceted way with char-
acteristics identified as both potentially limiting but also motivating
with respect to collaboration, use of information, and trust. To illustrate,

3 Share of agricultural holdings in transition, fully or partially organic in EU
in 2020: 3.6% (Eurostat, 2024).

4 Mean size of an agricultural holding in EU-27, 2020: 17.4 ha (Eurostat,
2022a).

5 Share of farmers aged less than 40 years in EU, 2020: 11.9% (Eurostat,
2022b).

6 Share of farmers with full agricultural education in EU, 2020 (including, but
not limited to university education): 10.2% (Eurostat, 2022b).

7 arithmetic means + standard error (X + se).
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participants acknowledged researchers’ (Ep) reliability (Cg), trustwor-
thiness (Cg) and their biodiversity-related behavior (C; .. 4). Yet, several
participants felt that researchers have limited understanding of farmers’
reality (Cs). This construct was rated positively (>3) by only 17 (35%)
participants (for frequency counts and ratios of single element-construct
intersections see Supplementary Data 3, Table I). Not all participants
provided perception data on all construct-stakeholder combinations,
given individual ranges of convenience. Ratios are therefore calculated
referring to the sum of participants who provided data on the respective
construct-stakeholder combination. In this case, all 49 participants rated
EB against C5, out of which 17 ratings were >3, i.e. 35%. Additionally,
numerous participants were relatively skeptical about researchers’
support for future-proof farming (Cy), rated positively (>3) by only 26
(55%) participants. This data suggests that researchers, while scoring
high on some constructs, were not perceived as being sufficiently aware
of the practicalities of farming.

With respect to government bodies (E,), participants on average
displayed slightly negative perceptions across all constructs. Most
distinctly, participants did not perceive that government bodies were
objective (C3) nor that they treat them like partners (Cy4) in the context of
biodiversity. In terms of government bodies’ general behavior, partici-
pants particularly doubted their understanding of farmers’ reality (Cs),
rated negatively (<3) by 30 (63%) participants, as well as their medium-
and long-term reliability (Cg). Still, government bodies were in the
midfield regarding their perceived theoretical (C;) and practical (Cg)
endeavors for protecting biodiversity, suggesting that participants
acknowledge their pro-environmental action compared to other stake-
holders, while deeming it as insufficient.

While confirming that participants’ perceptions across study areas
were unique for certain stakeholders, statistical testing suggests that
others shared a similar reputation amongst participants (Fig. 4). Re-
searchers’ (Ep) biodiversity-related behavior (C; . 4), for example,
significantly distinguished them from several other stakeholders, such as
government bodies (Ep), farm advisors (Ec), peer farmers (Ep), farm
input suppliers (Er . y) and people in general (Ex; see Fig. 4). As
mentioned above, researchers stood out through a particularly high
esteem towards their dealings with biodiversity. In contrast, it was
mainly due to their general characteristics (Cs . g; see Fig. 4) that
participants rated government bodies (E4) and people in general (Eg)
significantly differently than most other stakeholders. Ratings relating
to these stakeholders were among the lowest with regards to their un-
derstanding of farming, their trustworthiness, support for future-proof
farming, and reliability (EACs. g: 2.45 + 0.07, respectively ExCs._ g:
2.90 + 0.08; see Fig. 3-III). Similarities were, for example, further
observed for farm input suppliers (Er_ py) on the one hand and
production-related stakeholders (E¢_ ) as well as the social environ-
ment (Ey) on the other hand. Even if participants did rate them in
slightly different ways with, for example, crop protection suppliers
being rated more negatively regarding their trustworthiness (EgCe: 2.97

+ 0.22; see Fig. 3-1), differences were not significant, indicitating that
participants viewed them in relatively homogenous ways. Accordingly,
these stakeholder groups might come with similar effects when being
involved in biodiversity-friendly farming initiatives.

Statistical analysis (Fig. 5) further demonstrated that across most
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stakeholders that were, on average, perceived positively regarding their
general characteristics (Cs .. g), participants were significantly more
skeptical about their biodiversity-related behavior (C; . . 4). Differences
were most noteworthy for stakeholders closely related to agricultural
production, including advisors, other farmers and producer organiza-
tions, as well as farm input suppliers (Ec..u) with P,gjs < 0.01. Only
government bodies (Ep) and researchers (Ep) were more positively
perceived for their biodiversity-related behavior than for their general
characteristics. Even if this observation is significant only for re-
searchers, it indicates the relative strong point in their reputation in the
context of biodiversity-friendly farming.

Looking at differences between these construct ratings in more detail
(Fig. 3-I, II), participants’ low average ratings on stakeholders’
biodiversity-related behavior was particularly driven by a perceived
lack of responsibility for biodiversity (Cz). These perceptions extended
to peer farmers themselves, as a stakeholder group (2.86 + 0.12, Fig. 3-
D). To illustrate, only 133 out of 525° ratings (25%) were positive (>3)
when asked if stakeholders take responsibility with regards to biodi-
versity (for frequency counts and ratios of ratings across stakeholders
see Supplementary Data 3, Table II). This observation was most distinct
for upstream stakeholders (Er . g). Only 6 participants (17%) assigned
positive ratings (>3) to, for example, crop protection suppliers (Eg).

Interestingly, participants were more likely to acknowledge stake-
holders’ goal to protect biodiversity than their efforts to take on re-
sponsibility, indicating that they are perceived to seek biodiversity
protection, but not necessarily act in a way that secures biodiversity
outcomes (Cj: 3.04 + 0.05 versus Cg: 2.78 + 0.05; Fig. 3-II). For
downstream stakeholders (E;;), we identified a particularly distinct gap
between these constructs. To illustrate, direct buyers (E;) received 21
positive ratings (58%) on having biodiversity as a goal (C;) but only 8
positive ratings (22%) on taking on responsibility (Cy).

Despite participants’ relatively negative perceptions regarding
stakeholders’ biodiversity-related behavior, they felt that most of their
business and social environment helps them to keep on farming. A
majority of positive (>3) ratings (262 out of 501, 52%) indicated that
stakeholders are perceived as supporting them to farm in a future-proof
way (Cy). Only 77 ratings (15%) were lower, i.e. closer to the pole of
perceived hindrance. On average, participants indicated that only gov-
ernment bodies (E,) rather hindered them to farm in a future-proof way;
from 48 ratings, 20 (42%) ratings were negative (<3).

Participants were, however, more critical about the understanding
stakeholders display for farming (Cs). Importantly, participants
appeared to not feel understood by society, including direct buyers or
people in general, as well as government bodies (E j k). In contrast,
farm input suppliers (Er ), while perceived in negative terms for their
biodiversity-related behavior, were relatively highly appreciated for
their practical understanding in comparison with several other
stakeholders.

8 Due to stakeholders/constructs not being relevant to single farmers, there
are fewer than the maximum number of ratings for this elements-construct
intersection (in this case: 12 stakeholders rated against C, by 49 farmers hy-
pothetically provides up to 588 ratings).



crop

; producer fertilizer " machinery bulk direct people people
government researchers  advisors farmers G protection
I organization suppl. suppl suppl. buyers buyers general soc.env.
Ea Es Ec Ep Ee [ Eq [ E E, Ex E.
= >
H 5 = 2
3 £ R 5% 7| 3
= O » _® © . g 5 3 o 1) o o _ .
52 | §8 | B | .. | & | Bz | ¢ | Bz | 85 |&5z| % | % Ratings by
1-point end E g 5 % 3 o E I3 = S = B ze 283 > gE 5-point end constructs
(negative pole) S5 % 2 ; 55 g 2s 3 N 58 5 5 § T c ‘g (positive pole) (across
g -§ 3 ) £ S 8 23 g 33 25 & E bl g -“g’ g elements)
g 3 g g 83 °e & &
= 3] > 3
2 = .
biodiversity protection in 0.15 022 020 0.17 biodiversity protection in
@ | O | agriculture is not their goal| 2.94 2.83 2.16 213 2813] agriculture is one of their
[ at all major goals
5 doesn't/don't take on 0.16 02 0.19 0.22 017 A — 0.05
SRS E R ibility
K &' | responsibility wnh r‘egarfis 2.72 2.90 2.86 2.13 2.21 1.97 2.65 2.86 2.56 with regards to biodiversity 2.78
3 to biodiversity
% 0.14 0.22 0.22 0.20 0.16 0.05
T | o | isn't/aren't objective about is/are objective about
% 3} biodiversity 2.49 2.76 2.53 2.50 2.47 2.50 biodiversity 2.91
o
2
2 dossnitidont ireatme as @ - 023 018 020 treat(s) me as a partner with
gl v :
3] partner with rAeg‘ardsAto 2.36 2.58 2.64 2.27 2.85 2.91 regards to biodiversity
biodiversity
doesn't/don't understand 020 016 derstand(s)
0 oesn't/don't understan understand(s
o farmers' reality 2.20 2.89 241 farmers' reality
|23
5
£S5 isn't/aren't trustwothy| 2.59 is/are trustworthy
[o)
s
5 hind from farmi bl to f R
g S in e.r(s) me from farming 271 ejna e(s) me to farm 3.56
s in a future-proof way in a future-proof way
(=]
isn't/aren't reliable with is/are reliable with regards to
S regards to their medium-| 2.31 their medium- and/or long-
and/or long-term behavior term behavior
0.10 0.11 0.09 0.10
biodiv C;_4 2.34 25377 2.21 2.95
Ratings by
elements general Cs_ 5
(across
constructs)
) 0.08 0.08 0.07
overall C; 2.86 2.82 2.79

D 32 ZUDLUIYIS ‘A

Fig. 3. (I) Average matrix on arithmetic means X and standard error se of each ¢ x e rating across the sample. (II) Average ratings (x and se) by constructs, across elements. (III) Average ratings (X and se) by stakeholders,
across constructs and groups of constructs. Like in Bertin’s (1974) displays, as cited in Heckmann (2022) for RGTs, darker shading indicates higher average ratings, lighter shading indicates lower average ratings.
Shading is done in 0.5 increments. For more details on ratings, including number of ratings considered in calculating averages, see Supplementary Data 3.

Z82€01 ($20Z) 801 sapms [pamy fo punor



V. Scherfranz et al. Journal of Rural Studies 108 (2024) 103282

government  |E,
researchers | E; [N
advisors |3 general| —bicd
farmers [ general —biod
producer biod
organization il genera
fertilizer suppl. | E ¢ [llsf:zthz =SS5 biodiv
crop protection £ [NIITE==
suppl.
machinery suppl. |E y fllsl:atl TR biod
bulk E, genera genera piod
buyers
direct buyers  |E, :_': general —biod biod
D10d DIod DIod
people general |Ex S general | general - general | \general | genera a
people soc.env. |E, [ls:ate biod genera
E, Eg Ec Ep Ee Er Es Ey, E, E, Ex E,
-— c ol >
c Qo 7] ©
g 4 " .5 g |2 > » S o S
< 5 2 8c | 3 3= | 2= g > S g
E ¢ | 8| & |58 2 |gs|ssl 2| 3|83
5 o = E = 5} 2g| 58 a & ° @
> 2 ° © S N o | o x 31 2 k)
1) 1%} © Y a = o £ = Q S [e%
> <4 5] b~ o a = S o
L G ° a L

Fig. 4. parison of stakeholders indicating for which group(s) of constructs (with “biodiv” referring to C; . 4, “general” referring to Cs . g) perception ratings differ
significantly (P,gjust < 0.1 as computed by Friedman tests). Horizontal stripes indicate that the corresponding stakeholders are perceived significantly differently
regarding biodiversity-related constructs; vertical stripes indicate that the corresponding stakeholders are perceived significantly differently regarding general
constructs; light grey shading indicates that significant differences were not observed for any group of constructs.



V. Scherfranz et al.

gative B utral positi
pole pole

government E,
3.94
researchers Eg ] *
advisorsE¢ ] -
3.78
farmers Ep ] Hokok
3.82
producer organization Eg ] Sk
3.88
fertilizer suppl. E 3 41 ] b & groups of constructs
B viodiv(c, )
crop protection suppl. Eg ] ok . general (Cs.)
3.29
machinery suppl. Ey ] sk
3.38
bulk buyers E,
direct buyers E,

people general Ex

people soc.env. E;

1 2 3 4 5
Average ratings across groups of constructs

Fig. 5. Stakeholder-wise comparison of averaged biodiversity-related constructs
(biodiv, Ci. 4) versus averaged general constructs (general, Cs_g) as presented in
Fig. 3-III; ratings are presented relative to the neutral middle of 3. Significance of
difference is indicated by ***Pagjust < 0.01, ** Pogjust < 0.05, * Pagjust < 0.1 as
computed through pairwise t-tests.

4. Discussion

Aiming to inform the strategic design of potentially more effective
biodiversity-friendly farming policies and campaigns, this study com-
plemented previous research on how stakeholders from farmers’ social
and business environment influence their biodiversity-friendly farming
through eliciting how farmers perceive these actors. To this end, we
developed and administered a PM in an exploratory study with farmers
across 10 European countries to capture perception trends and patterns
from a trans-European perspective. In the following, we discuss key
findings on the perception ratings, point to strengths and weaknesses of
our approach, and highlight policy implications. For interpretation, the
convenience sampling approach as well as resulting biases as outlined
above need to be considered. Accounting for its exploratory nature, this
study, however, aimed to capture and compare insights into perceptions
of farmers across study areas and demonstrate the methodological value
of PMs, while not aiming for representativeness.

4.1. Key findings

Participants held particularly negative perceptions towards govern-
ment bodies in the context of biodiversity-friendly farming, wishing they
had more profound insights into farmers’ reality and followed a more
reliable policy position. Empirical evidence from previous studies, such
as evaluations of various agri-environmental programs, confirms chal-
lenging interactions between farmers and government bodies: In
Hungary, for example, experts assumed that farmers have substantially
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lost trust towards certain state agencies (Kovacs et al., 2021), while in
Vermont, US, White et al. (2022) observed some distrust and perceived
unfairness towards government or governmental programs. Despite
negative perceptions farmers might have about government bodies,
numerous studies identified them as influential, i.e. (most) relevant or
preferred sources of information on environmentally sustainable man-
agement (e.g.: Hauck et al., 2016; Maas et al., 2021; O’Sullivan et al.,
2022). This contrast is, however, not surprising. In the EU, for example,
where biodiversity-friendly or, more general, sustainable farming is to a
certain extent a mandatory requirement for obtaining agricultural sub-
sidies through the Common Agricultural Policy (European Commission,
n.d.a; European Commission, n.d.b), farmers depend on governmental
information, regardless of potentially negative perceptions they hold
about its source (also see Sutherland et al., 2013). However, following
the findings of Adams et al. (2018) as outlined in the introduction, we
suggest that government bodies could more effectively use their existing
influence to motivate farmers’ biodiversity-friendly farming through
working towards, for example, increasing (long-term) reliability of their
regulations, strategies, or programs. Considering the voluntary nature of
several  governmental agri-environmental tools  promoting
biodiversity-friendly farming, insights into perceptions towards gov-
ernment bodies are of particularly high relevance: Where farmers have
agency, i.e. are free to choose, they might prefer not to follow govern-
mental advice or join governmental programs if they hold negative
perceptions about their source.

Similar to government bodies, we observed widely negative per-
ceptions towards people in general. Increasing social pressure to farm in
more biodiversity-friendly, or, more general, in sustainable ways (for
further insights into corresponding perceptions of this sample see
Schaller et al., 2022; also see, e.g.: Bakker et al., 2021; Reimer et al.,
2022; Wittstock et al., 2022) could explain the low perception ratings of
the public. Additionally, links between the farming industry and people
in general have become fewer (Reimer et al., 2022). Through lacking
(social) ties, appreciation or trust might further be decreased (e.g.: Mase
et al., 2015; Stuart et al., 2018). Approaching biodiversity-friendly
farming through initiatives driven by a non-agricultural community
might therefore not necessarily motivate farmers’ engagement, sup-
porting the reasoning by Dessart et al. (2019). Instead, these authors
suggest bottom-up media campaigns and involvement of all
stakeholders.

In contrast, findings on perceptions towards the group of researchers
gave indications that stakeholders elsewise perceived more negatively
can win esteem and potential influence through creating personal re-
lationships and familiarity. While empirical evidence indicates that re-
searchers are not always perceived favorably (Stuart et al., 2018; Rust
et al., 2022; see section 1), their advice is not always valued (Maas et al.,
2021) and they can be perceived as disconnected from farming contexts
(Reimer et al., 2022), we observed particularly high ratings compared to
other stakeholders. This observation needs to be considered in light of
potential social desirability bias (e.g. Grimm, 2010) which could occur
in face-to-face interviews conducted by researchers. However, the
outstandingly positive perceptions could also be explained by already
existing, strong connections between the participants and researchers,
including preceding scientific experiments on their farms (also see sec-
tion 4.3). To facilitate the involvement of stakeholders with unique
perspectives, but potentially weak reputation, our study therefore ap-
pears to support the conclusions by Stuart et al. (2018, p. 296): “Personal
experiences with individuals”, e.g. through facilitating the creation of
“on-the-ground contacts”, can compensate for skepticism, e.g. of a
stakeholder’s academic background.

Yet, even for stakeholders perceived positively on average, we
reinforce the need to consider the multidimensional nature of percep-
tions. We found that perceptions on general characteristics do not
necessarily predict perceptions on stakeholders’ biodiversity-related
behavior and vice versa, even though ratings on construct groups are
likely to be influenced by each other (Thorndike, 1920). To contribute to
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informing who to involve in biodiversity-friendly farming initiatives and
which roles to assign, this study highlights the value of assessing
multi-faceted perceptions on stakeholders, rather than capturing only a
single aspect, such as the commonly assessed construct of trustworthi-
ness. To illustrate, farm advisors or other farmers were deemed to be
particularly trustworthy. Given low ratings on their biodiversity-related
behavior, they might, however, be ineffective partners for promoting or
facilitating biodiversity-friendly farming. Yet, on the one hand, they can
still play an essential role in complementing biodiversity-friendly
farming initiatives, through bringing in the perspective of practical
farming and acting as testimonials for economic and management
benefits arising from more sustainable farm management. On the other
hand, this observation highlights the importance of advisors expanding
their know-how in biodiversity management to become more highly
appreciated partners for farmers also in this context, with ongoing
challenges in agriculture, such as an wurgent need for
biodiversity-friendly farming, calling for life-long learning in all related
fields, including extension services. In contrast, the group of researchers
might have been perceived positively regarding their
biodiversity-related behavior. Therefore, they could serve as particu-
larly promising partners for ensuring farmers’ trust in the ecological
dimension of a biodiversity-friendly farming initiative, while possibly
not being able to score with being perceived as understanding farmers’
realities.

Particularly for crop protection, fertilizer and agricultural machinery
suppliers, where conflicting perceptions are most distinct, a more
nuanced perspective into farmers’ ratings could improve our under-
standing of their potential value in contributing to biodiversity-friendly
farming initiatives. As shown in research on the use of information for
sustainable farming, input suppliers might not be blindly trusted sources
of information (Stuart et al., 2018). Nevertheless, they are important,
valued, or powerful in several regions (Tucker and Napier, 2002; Houser
et al.,, 2019; O’Sullivan et al., 2022). While participants, for example,
found that these stakeholders can behave irresponsibly regarding
biodiversity, they were still valued for supporting future-proof farming.
Since conserving biodiversity is indisputably linked to the prosperous
future of farming, e.g. through provision of pollination and regulatory
ecosystem services (e.g. Allen-Wardell et al., 1998; Garibaldi et al.,
2011; IPBES et al., 2019; European Commission, n.d.c), this finding
could indicate that the farmers who participated in this study are not yet
sufficiently aware of the importance of biodiversity for future proof
farming. However, given the supposedly high conservation orientation
and awareness of these participants, the finding could also indicate that
even if disapproved in terms of their biodiversity behavior, these
stakeholders are still appreciated as business partners by meeting
particular production needs. Accordingly, such stakeholders should not
be overlooked in the design of biodiversity-friendly farming initiatives.
Yet, even beyond farmers’ potentially conflicting perceptions about
these stakeholders, their involvement needs careful consideration, since
they are potentially less knowledgeable about, or familiar with sus-
tainable action (Reimer et al., 2022).

Looking at trends across the set of stakeholders shows further,
potentially promising ways of designing future biodiversity-friendly
farming initiatives. The first observation is that of responsibility. Par-
ticipants perceived the majority of stakeholders as taking insufficient
responsibility for biodiversity. This finding indicates low levels of
descriptive norms (Cialdini et al., 1990). Given that individuals tend to
behave in a way they perceive others and particularly their peers nor-
mally do (also see, e.g.: Bonke and Musshoff, 2020; Bakker et al., 2021),
farmers, consequently, might be demotivated from taking on action
themselves if they perceive others do not engage. Relatedly, results
suggested perceived value-action gaps (Blake, 1999), meaning that
farmers view others as not living up to their claims. This result arises
from the data showing that on the one hand participants acknowledge
stakeholders’ aims to protect biodiversity, while on the other hand they
do not perceive that stakeholders take on corresponding responsibility

10

Journal of Rural Studies 108 (2024) 103282

to the same extent. To further enhance biodiversity-friendly farming,
our findings suggest that attention needs to be paid to both descriptive
norms and perceived value-action gaps, e.g. through not only motivating
biodiversity conservation among diverse stakeholders, but also making
already existing endeavors more visible.

The second observation is that participants felt particularly well-
supported by stakeholders in future-proof farming. This observation
can be interpreted as a positive influence on participants’ agency,
meaning that participants view most stakeholders in terms of providing
possibilities rather than imposing constraints on their future farming
(also see Darnhofer et al., 2016; Kuhmonen, 2020). Positive effects on
farmers’ perceived agency might be a valuable starting point for
involving stakeholders, while stakeholders perceived as decreasing
farmers’ agency might, in contrast, have the opposite effect. To illus-
trate, government bodies were perceived as having negative effects on
participants’ agency. This perception could originate from issued regu-
lations or contracts for agri-environmental programs, which the par-
ticipants have perceived as too rigid and restrictive for their farming
operations (Schaller et al., 2022). Notwithstanding the obligatory nature
of governmental interventions and farmers’ compliance, perceived re-
strictions and pressure, rather than incentives or equality, could
potentially motivate protesting responses instead of pro-environmental
action, as discussed by Bonke and Musshoff (2020).

The third observation refers to participants’ perceived understanding
of agricultural reality. Stakeholders closely related to agricultural pro-
duction, as well as farm input suppliers, were perceived particularly
positively regarding their practical insights, indicating that participants
might appreciate them as like-minded partners in biodiversity-friendly
farming initiatives. This consideration relates to discussions around
the concept of social homophily, as summarized by Prell et al. (2010):
stakeholders whom farmers perceive as similar to themselves are more
likely to build social ties, have an easier mutual understanding and can
effectively share information among themselves. This concept could
apply to peer farmers and/or farm advisors in our research. However,
due to social homophily or approaches building on it, the exchange of
information between dissimilar groups, such as agricultural actors and
nature conservationist, can be limited, which makes it hard for new
information to diffuse in either direction. Rust et al. (2022) discussed
such drawbacks with regard to — increasingly appreciated — information
sourcing via social media. More profound consideration of
like-mindedness, accounting both for advantages and disadvantages,
could provide additional insights also into involving stakeholders in
biodiversity-friendly farming initiatives.

Revealing overall perception patterns can help to encourage and
support the strategic involvement of stakeholders in biodiversity-
friendly farming initiatives, e.g. as part of the Common Agricultural
Policies. Yet, for setting up real-life approaches, we highlight the need to
assess perceptions within the local context, considering the political,
economic and social environment. For example, farmers in the
Netherlands increasingly perceive political pressure to adapt their farm
management, notably driven by the need to cut agricultural nitrogen
emissions, as well as a lack of understanding and respect for farming
from the side of the general public (e.g.: Bouma et al., 2020). While only
anecdotal, given the small size of the Dutch sub-sample,” such dynamics
supposedly translated into comparatively more negative perceptions
towards distant societal stakeholders, but more positive perceptions
towards stakeholders closely related to agricultural production. In
addition, even in post-socialist regions, showing some similarities in
their former agricultural structure (Hagedorn, 2014), we found that
ratings diverged widely. Findings on relatively more positive percep-
tions towards societal stakeholders or skepticism towards
market-related stakeholders across post-socialist study areas appear to

9 To ensure anonymity for all participants, ratings are not shown for sub-
samples.
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be plausible (e.g.: Sapsford and Abbott, 2006; Dimitrova-Grajzl et al.,
2012). Yet, ratings on producer organizations, expected to be viewed in
a rather negative way (e.g.: Hagedorn, 2014; Tuna and Karantininis,
2021), turned out to vary widely from outstandingly positive to
outstandingly negative perceptions, which could reflect the highly
specific context of post-socialist countries (Hagedorn, 2014). Given
Europe’s heterogeneous agricultural regions (Kryszak and Herzfeld,
2021) and the differences which became apparent also in this explor-
atory approach, we recommend to account for potential variations of
farmers’ views and networks at the local/regional level in follow-up
research (also see, e.g.: Tucker and Napier, 2002; O’Sullivan et al.,
2022).

4.2. Methodological insights

The following discussion points to the limitations arising from the
design of this study and provides practical recommendations for its
further application. It also outlines the strengths and weaknesses of PMs
as a novel approach to elicit farmers’ perceptions towards stakeholders
in agri-environmental research.

Overall, the observations made in this study are plausible when
compared to empirical evidence. Yet, the study’s exploratory character
limits their generalizability. This limitation not only results from the
small sample size, but also from the expected sample bias towards par-
ticipants who already have established bonds with researchers and,
potentially, experience in biodiversity-friendly farming as well as from
the bias towards large and organic farms, young and highly educated
farmers. Also statistical comparability between sub-samples of farmers
was limited due to this exploratory sample, even if it can be assumed
that farmers with different farm characteristics might have different
perceptions (see, e.g., Stuart et al., 2018). In future studies, the pre-
sented trends and recommendations, as well as potential differences in
perceptions between groups of farmers, therefore need to be checked by
means of a larger and more balanced sample, for which this study pro-
vides a useful tool and starting point.

Beyond limitations arising from the exploratory character of this
study, the trans-national and linguistic context of this study was
accompanied by certain challenges that need to be accounted for when
applying a PM in a similar setting. First, potential errors in translation
and misunderstandings of constructs when interviewing participants
cannot be ruled out, making it obligatory to implement preventative
measures. In this study, we used several feedback loops to check the PM
for unambiguity and simplicity of wording, conducted a workshop with
the local interviewers to generate a common understanding of the set-up
PM, and accounted for linguistic nuances in the study areas with local
interviewers themselves translating the PM. Second, elements need to
comprise stakeholders potentially relevant in all study areas, coming at
the expense of regionally specific insights. To allow for area-specific
complementarity in this study, additionally relevant stakeholders
could be named in free columns. Yet, these local elements were not
considered in our analysis, because they were not comparable across
study areas or participants. However, since the matrix was informed by
inputs from all study areas, this step would have provided only addi-
tional insights and did not hinder the analysis of how participants
perceived more overall relevant stakeholders relative to each other.
Third, due to the multi-national scope, elements operated within
different structures and did not share their institutional backgrounds. In
this study, we therefore did not include stakeholders’ specific affiliations
to define the elements, but rather referred to their functional roles
(Moon et al., 2015). For example, stakeholders providing advice for
farmers can be associated with public bodies (e.g. research) in one
country and private bodies (e.g. profit-oriented farm consultancies) in a
different country, resulting in divergent elements. Still, they universally
act as farm advisors, which was thus introduced as one element into the
matrix. However, when applying the PM in a geographically more ho-
mogenous setting, we recommend to specify the stakeholders’ affiliation
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to gain additional information, e.g. to differentiate between public farm
advisors and those operating within environmental trusts.

Shedding light on the theoretical background of the methodological
approach applied, the objectification and quantification of construc-
tionist, qualitative RGTs towards PMs is generally discussed ambigu-
ously in preceding research (also see Moon et al., 2017). For example,
whereas Jankowicz (2004) finds the supply of elements hardly conten-
tious, the author summarizes preceding, more critical scientific discus-
sions about the supply of constructs. Specifically, the supply of
constructs is argued to potentially reduce usefulness and meaning to the
individual interviewees. We aimed to overcome this limitation through a
careful PM design process, complementing potential elements and
constructs named in the study areas with elements and constructs named
by practicing farmers.

In contrast to the outlined drawback, several reasons advocate for
the choice of PMs in settings investigating differences across multi-
national, multi-linguistic contexts. While PMs do not allow for in-
depth insights into individuals’ construct systems, they do provide a
comparison of comprehensive perception data across individuals and
groups (Moon et al., 2017). This asset clearly distinguishes them from
other common ways of eliciting farmers’ perceptions. Additionally,
highly personal constructs revealed in an RGT are not only strong in
individual meaning. They are also susceptible to misinterpretation
(Kelly, 1955), a risk which can be reduced through a PM that allows a
priori checking for clarity via a pre-test. Lastly, it is not clear whether
supplied constructs limit or improve the reflection of an individual’s rich
and complex thinking (Collett, 1979; as cited in Jankowicz, 2004). In the
latter event, this was theoretically enabled through supplying an
extensive matrix, collecting up to 96 items per participant.

In summary, this study represents a successful application of the PM
approach that proved to be particularly suitable for assessing percep-
tions in diverse settings. After having completed the critical phase of
setting up the PM, it can be applied in studies involving multiple re-
searchers or non-social scientists, multiple languages or regional con-
texts. While being standardized and straightforward to apply, it still
provided insights into participants’ perceptions that were both
comprehensive and comparable. The approach of this study can further
be used to reveal farmers’ perceptions towards stakeholders in the sys-
tems of both private and public initiators, and, in a next step, to inform
the design of biodiversity-friendly farming initiatives accordingly.
Additionally, stakeholders can use the PM approach to determine how
they are perceived compared to others and could work towards
improving their image to become more valued partners for biodiversity-
friendly farming within the farming community.

4.3. Implications for policy

While noting the limited generalizability of this exploratory study
(see Section 4.2), the presented insights into participants’ perceptions
towards government bodies support the increasing involvement of non-
governmental stakeholders (e.g. researchers, farm advisors, or producer
organizations) in public biodiversity-friendly farming initiatives, such as
the European Union’s agri-environmental measures or eco-schemes.
Acting through roles such as communicators or intermediaries, these
stakeholders can act as a bridge between government bodies and their
prescriptions on the one hand, and farmers and their management on the
other (e.g. Prazan and Theesfeld, 2014; Schomers et al., 2015; Eanes
et al., 2017; Sattler et al., 2023). Likewise, Stuart et al. (2018) advised
government staff and researchers to collaborate with market stake-
holders who farmers trust and whose existing sustainability programs
can be made use of to this end. However, stakeholders might be able to
accomplish contributions only in precisely specified fields, such as farm
advisors or input suppliers testifying the biodiversity-friendly farming
initiative’s conduciveness for farming and providing practical advice.
Yet, they might not, for example, be able to act as testimonials
demonstrating the initiative’s capacity to improve farmland
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biodiversity. Therefore, a multi-faceted analysis of how farmers perceive
these stakeholders is needed to enable their well-targeted involvement
and to avoid undesired side-effects. In this sense, the PM approach can
be a helpful tool to reveal well-perceived stakeholders and their po-
tential roles in supporting biodiversity-friendly farming initiatives.

To make use of perceived strengths amongst single stakeholders and,
at the same time, compensate poor perceptions, we recommend further
examination of involving multiple stakeholders in biodiversity-friendly
farming initiatives. Besides potentially increasing acceptance and
effectiveness of biodiversity-friendly farming initiatives, broad
involvement could strengthen stakeholders’ contribution to conserving
biodiversity across society and make their efforts more visible.
Accordingly, this networking approach implies opportunities to over-
come low descriptive norms (also see Reimer et al., 2022) and perceived
value-action gaps. Concentrating biodiversity action and information
from several stakeholders into one initiative might also help to reduce
excessive or conflicting information flow on environmentally sustain-
able management, as observed by other authors (O’Sullivan et al., 2022;
White et al., 2022).

For setting up multi-stakeholder initiatives, we suggest accounting
for the opportunities of locally-embedded approaches, such as collabo-
rative initiatives, communication platforms, and interdisciplinary dia-
logue (Maas et al., 2021). Locally-embedded approaches account for
perceptions and preferences that could diverge with area-specific
context, while also benefitting from potentials arising from already
existing relationships, as discussed for the group of researchers. In line
with this recommendation, Reimer et al. (2022) report that farmers who
aim to increase conservation agriculture wish to be more closely con-
nected to diverse stakeholders along the value chain. Building on per-
sonal relationships and collaboration between various stakeholders
additionally has the potential to increase trust (Stuart et al., 2018) and
influence (Eanes et al., 2017) and could be examined as a way forward to
decrease blame shifting, which is argued to hinder conservation action
by accusing others of no or harmful action (Ranjan et al., 2019). Addi-
tionally, social ties between groups of different backgrounds, rather than
within a homogenous group, might be fostered for the benefit of future
cooperation (also see Yoder and Roy Chowdhury, 2018) and the more
equal  consideration of different i.e. agricultural and
conservation-oriented perspectives (also see Prell et al., 2010). For an
overview of stakeholder participation in environmental management, its
potential (dis-)advantages and best practice, see, e.g., Reed (2008).

Aiming to account for interconnections along the supply chain and
using the assets of its complementary stakeholders, the European
Innovation Partnership (EIP, Regulation (EU) 2021/2115, Article 127
and Commission Regulation (EU) 2022/2472, Article 39) embodies the
concept of a multi-stakeholder initiative based on personal relations
within the current European Common Agricultural Policy. Not only do
our findings, as outlined above, support the creation of such approaches.
The methodological tool presented in this study can also benefit the
set-up of EIP operational groups through revealing perceived strengths
and weaknesses of potential stakeholders.

Further research will be needed to assess the efficiency of the out-
lined policy implications. Specifically, potentially improved environ-
mental outcomes of multiple-stakeholder initiatives need to be put in
relation with acceptance on the one hand and increased costs for policy
and farmers on the other hand, comprising administration or transaction
costs. Such costs potentially arise from increased discussion between
diverse stakeholders and the need for trained mediators to tackle any
arising tensions (also see Prell et al., 2010; Reed, 2008). Additionally,
further research is required to investigate stakeholders’ scope for con-
tributions and their willingness to be involved (also see Eanes et al.,
2017) as well as wider social implications, such as costs or benefits for
the local community and economy.
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5. Conclusions

Based on an exploratory study carried out across ten European
countries, our study captured insights into how farmers perceive
stakeholders in biodiversity-friendly farming, recognizing that research
is scarce in this context. We found that perceptions are highly nuanced:
average ratings do point to clear extremes. Yet, a multi-faceted assess-
ment is required to understand conflicting perceptions and avoid
misleading conclusions about how stakeholders could contribute to
biodiversity-friendly farming initiatives. While perceived irresponsi-
bility regarding biodiversity among several stakeholders calls for rein-
forced, more visible action, participants overall found stakeholders to be
supportive for their farming endeavors, indicating a good starting point
for working more collaboratively towards protecting biodiversity.
Through setting up and applying the PM approach, we further the use of
a tool novel for eliciting farmers’ perceptions towards stakeholders in
agri-environmental research. Although requiring a careful set-up pro-
cess, the PM proved to be a useful approach for studies characterized by
multiple geographical and linguistic contexts within a multi-disciplinary
research project. Overall, our study can contribute to encouraging and
facilitating a deeper examination of multi-stakeholder initiatives in
biodiversity-friendly farming, potentially motivating action across so-
ciety as called for by the Convention on Biological Biodiversity (2021,
2022) and supporting the green transition as strategized by the Euro-
pean Green Deal (European Commission, 2019). Given the exploratory
nature of this study, additional investigation is needed to confirm the
findings and recommendations at larger scale and by means of a
representative sample to test for generalizability and to allow for a
detailed analysis of area-specific preferences. Additionally, comparing
perceptions between farmers who are involved in biodiversity initiatives
and those who are not as well as extending the scope to other aspects of
environmentally-friendly farming (e.g. soil or water conservation) can
deliver further important insights for policy design. The presented PM
can be applied, respectively adjusted also to this end.
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