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Transitioning towards more circular farming systems, which prioritise using renewable and recycled resources to
reduce reliance on external inputs, offers potential to improve nutrient cycling, enhance farm profitability and
mitigate greenhouse gas emissions. However, widespread adoption remains limited. To support the wider
adoption of circular farming practices across diverse rural and agroecological settings, we examined how psy-
chological, contextual and motivational factors shape farmers’ sentiment and decision-making. A mixed-methods
approach—combining sentiment and thematic analysis—was applied to interviews and focus groups with 96
farmers and industry stakeholders across Italy, Norway and the UK. Sentiment towards circular farming practices
varied across national contexts, with UK farmers expressing more positive views overall than Norwegian farmers,
and Italian farmers positioned in between. These differences reflected how well practices aligned with existing
knowledge, values and farming systems, while negative sentiment was primarily associated with policy im-
practicalities, investment costs and local constraints, highlighting key political and structural barriers to adop-
tion. The findings underscore the need to align circular strategies with local contexts. To support wider adoption,
we recommend (1) enhancing psychological capability (e.g. aligning practices with farmers’ knowledge):
through a flexible ‘toolbox’ of practices; (2) addressing physical opportunity barriers via co-designed, locally-
adapted policies; and (3) strengthening reflective motivation by communicating and deliberating the broader co-
benefits of circular practices. These informed insights provide more effective and inclusive strategies for sus-
tainable agriculture and rural development across Europe.

1. Introduction

Agriculture is a major contributor to greenhouse gas (GHG) emis-
sions in Europe, accounting for approximately 10 % of total emissions,
primarily from methane and nitrous oxide (Mielcarek-Bochenska and
Rzeznik, 2021). In response, the European Union (EU), Norway and
United Kingdom (UK) have set ambitious climate targets that require
substantial emissions reductions from the agricultural sector. Circular
farming practices are increasingly promoted within national policy
frameworks as a means of reducing reliance on external and finite inputs

by replacing them with renewable or recycled alternatives, thereby
enhancing nutrient cycling, and lowering GHG emissions and costs (de
Boer and van Ittersum, 2018). Examples include substituting synthetic
fertilisers with livestock manure or nitrogen-fixing legume cover crops,
and replacing imported concentrate feeds with home-grown forages,
crop residues or food processing by-products. Circular systems also
promote the adoption of technologies that improve the utilisation and
value of on-farm resources, such as anaerobic digestion, which generates
renewable energy that can benefit local communities and contribute to
rural development. A more detailed description of circular agricultural
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practices is provided in Evans et al. (2025). However, despite the
technical feasibility of many circular and mitigation practices, uptake
remains uneven, suggesting that policy ambition alone is insufficient to
drive change.

A growing body of research indicates that farmers’ decisions are
shaped by more than economic incentives or regulatory requirements,
reflecting a complex interplay of psychological, social, structural and
contextual factors (Burton, 2014; Dessart et al., 2019; Prokopy et al.,
2008). Central to this process is farmer sentiment (emotions, feelings,
moods), which mediates how information, policies and technologies are
interpreted and acted upon (Gosling et al., 2020; Lerner et al., 2015). Far
from undermining rational decision-making, emotional responses can
enhance judgement and strongly influence behavioural outcomes (Seo
and Barrett, 2007), particularly in family farming contexts (Holloway
et al., 2021) and in relation to innovation and sustainability transitions
(Rieple and Snijders, 2018). Yet, the emotional and socio-psychological
dimensions of circular agriculture remain underexplored, especially
across differing national contexts.

Existing research on circular agriculture has primarily focused on
technical potential, environmental outcomes and economic incentives,
often treating farmer behaviour as a rational response to policy or
market signals (Dagevos and de Lauwere, 2021; de Lauwere et al., 2022;
Ghisellini and Ulgiati, 2020; Rotolo et al., 2022). While recent studies
increasingly acknowledge the importance of attitudes and social factors,
emotional and socio-psychological dimensions are frequently addressed
in isolation or as secondary considerations, rather than as integral to
decision-making processes.

In contrast, the rural sociology and decision-making literature has
long emphasised the central role of farmer identity in shaping behav-
iour, particularly through socially embedded notions of the ‘good
farmer’ and culturally valued farming practices (Burton, 2004; Shortall,
2022; Sutherland, 2013). These studies highlight how identity-based
norms and peer recognition influence emotions, legitimacy and will-
ingness to adopt new practices. However, it remains largely unexplored
how circular farming practices align—or conflict—with farmers’ iden-
tities, and how such alignment shapes sentiment and readiness to engage
with circularity. Moreover, there is limited comparative evidence on
how these socio-psychological and contextual dynamics operate across
differing institutional, cultural and agroecological settings. As a result, it
remains unclear why similar circular agriculture narratives and policy
instruments generate divergent responses across countries.

To address this gap, this study examines the following research
questions: (1) How do emotional, psychological and contextual factors
jointly shape farmer sentiment and decision-making regarding circular
farming practices? and (2) How do these dynamics differ across con-
trasting national contexts in Italy (an EU member), Norway and the UK?
By answering these questions, the study contributes to a more nuanced
understanding of farmer engagement with circular agriculture and offers
insights relevant for both theory development and policy design.

Sentiment analysis—also known as opinion mining—is a technique
in Natural Language Processing (NLP) that automatically identifies and
interprets the emotional tone or attitude expressed in text. Originally
developed for the business sector and social media analysis, sentiment
analysis has since been applied across various domains, including the
analysis of interview transcripts (Duncan et al., 2024). While its appli-
cation in rural and agricultural social science research is relatively novel
(Mahon et al., 2023), its potential is increasingly being recognised
(Bermeo-Almeida et al., 2019).

In agriculture, sentiment analysis has provided valuable insights into
public and farmer perceptions on topics such as precision agriculture
(Ofori and El-Gayar, 2021), adoption of agricultural technologies
(Yadav et al., 2023), antibiotic use in livestock (Steede et al., 2018) and
One Health policies (Dicks et al., 2021). These studies highlight its po-
tential to identify concerns, improve communication and inform
decision-making to support sustainable practice adoption.

To interpret these insights within a structured behavioural
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framework, the COM-B (Capability/Opportunity/Motivation-Behav-
iour) model (Michie et al., 2011) offers a useful lens (Ambrose-Oji et al.,
2022; Farrell et al., 2023; Regan et al., 2020). The COM-B model rec-
ognises that behaviour is shaped by three interrelated components:

e Capability: Farmers’ knowledge systems, including traditional and
tacit knowledges (Ingram, 2008a, 2008b; Stiimane et al., 2018),

e Opportunity: External factors such as biophysical characteristics,
policy frameworks, market conditions and social norms, and

e Motivation: Emotional responses and perceptions relating to
perceived impacts of proposed changes, directly tied to sentiment
and shaped by capability and opportunity.

Applied to farmers’ perceptions of circular practices, this approach
could help identify key communication challenges—such as mis-
alignments with existing knowledge and limited awareness of broader
co-benefits—as well as practical barriers and enablers to adoption. A
mixed-methods approach combining sentiment analysis with thematic
analysis has been shown to provide a comprehensive framework for
examining decision-making processes (Funnell et al., 2022; Mogaji et al.,
2021; Olagunju et al., 2020). Sentiment analysis can identify over-
arching patterns in farmers’ emotions, while thematic analysis offers
deeper insights into the contextual and cognitive factors influencing
these sentiments.

The aim of this study was to gain an improved understanding of the
factors influencing farmers’ sentiment and decision-making towards
adopting circular practices across diverse national contexts. To achieve
this, semi-structured interviews and focus groups were conducted with a
total of 96 farmers and industry representatives in Italy, Norway and the
UK. Sentiment and thematic analyses were combined to identify key
drivers of decision-making among diverse stakeholders. The findings
offer insights to inform culturally-sensitive policies, targeted incentives
and more effective communication strategies to enhance positive emo-
tions and support the adoption of circular practices, contributing to rural
development, sustainable agriculture and GHG emission reduction ef-
forts across Europe.

2. Materials and methods
2.1. Case study contexts

A comparative analysis of farmers’ sentiment and decision-making
on adopting circular farming practices in Italy, Norway and the UK of-
fers valuable insights into how diverse farming systems, policy frame-
works and social norms, among other factors, shape adoption. These
countries were selected for their contrasting agricultural landscapes and
distinct climatic, cultural, economic and political contexts, providing a
strong basis for context-specific policy development and cross-border
knowledge exchange.

Italy’s Mediterranean agriculture combines speciality crops safe-
guarded by the EU’s Protected Designation of Origin (PDO) system with
a significant livestock sector, which accounts for 28 % of total national
agricultural production (ISTAT, 2025). Farming is regionally speci-
alised: northern regions focus on more intensive dairy, beef, pig and
poultry production, while southern regions and islands (Sardinia, Sicily)
emphasise small ruminant (sheep and goat), especially for dairy. Italian
farmers benefit from the EU single market and Common Agricultural
Policy (CAP) support through direct payments and rural development
programmes, enhancing income stability. However, region-specific
environmental challenges, such as water scarcity and soil erosion,
necessitate tailored circular practices for sustainable agriculture.

Norway has one of the most highly supported agricultural sectors
among OECD countries (Kvakkestad et al., 2015), with around 51 % of
farm revenue (2020-22) from support measures such as border protec-
tion, market regulation and area- or livestock-linked payments (OECD,
2023), substantially higher than the EU (16 %) or UK (19 %) (OECD,
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2023). Farms are relatively small, with only 40 % of national human
calorie consumption produced domestically (Finci et al., 2023) due to
the cold climate and limited arable land (3 % of land cover). Agriculture
contributes roughly 10 % of national GHG emissions (Statistics Norway,
2024), and policy goals focus on food safety, emergency preparedness,
maintaining agriculture throughout the country, value creation and
sustainable, low-emission agriculture (Ministry of Agriculture and Food,
2024).

The UK presents a mix of intensive and extensive farming systems,
with policy and trade landscapes undergoing significant changes post-
Brexit and leaving the CAP. Each devolved nation is implementing
new agricultural policies that prioritise environmental outcomes (e.g.
Sustainable Farming Incentive (SFI) in England, Sustainable Farming
Scheme (SFS) in Wales), adjusting to the absence of EU subsidies and
developing strategies to address emerging trade relationships. These
shifts provide a unique context for understanding how policy trans-
formations may influence farmers’ decision-making.

2.2. Data collection

Semi-structure interviews and focus groups were conducted in
2023-24 with early-adopter farmers—those who had implemented one
or more of the prioritised circular practices listed in Table 2—as well as
with industry experts, including policymakers, state administrators, re-
searchers, advisory services, farmers’ unions, veterinarians, agrono-
mists, livestock nutritionists and supply chain actors. Farmer
participants were selected using a purposive sampling strategy to cap-
ture diversity across key characteristics, including farm size and enter-
prise type (e.g. livestock, arable, mixed systems) within each country.
Participants therefore represented a range of farming systems and socio-
economic contexts across Italy, Norway and the UK (Table 1).

In each country, participants were recruited via ‘gatekeeper’
organisations—such as farming unions and representative bodies—as
well as through researchers’ existing networks, enabling access to
farmers actively engaged with circular practices while maintaining di-
versity across the sampling frame. Interviews and focus groups were
coordinated by local research teams, allowing discussions to take place
in stakeholders’ native languages. This helped preserve cultural nuances
and emotional undertones, facilitating clearer communication, reducing
cognitive strain and potentially encouraging more detailed and honest
insights (Rhisiart et al., 2022). To ensure consistency and reliability of
results, data collection was conducted following a standardised
approach across the three countries.

In the UK, a larger budget and longer fieldwork period enabled in-
depth, one-to-one interviews with farmers, allowing for deeper explo-
ration of individual perspectives. In Italy and Norway, more limited time
and resources necessitated the use of focus groups, which provided an
efficient means of engaging multiple participants while also enabling
interaction, discussion and the articulation of shared norms and points
of divergence. While these approaches differ in format, both are well-
established qualitative methods for examining farmer perspectives and

Table 1
Data collection engagement and stakeholder characteristics across the countries.
Country  Data Collection Method  Participants
Italy Focus groups 13 industry and policy representatives (1
focus group) and 7 farmers from diverse
systems (1 focus group)
Norway  Focus groups and semi- 9 industry and policy representatives (1 focus
structured interview group), 34 farmers (2 focus groups in
contrasting farming regions and 1 interview)
UK Focus groups and semi- 16 industry and policy representatives (2

structured interviews focus groups) and 17 farmers from diverse
systems (interviews)
Total farmers = 58, Total industry = 38,

Total participants = 96
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Table 2
Prioritised circular farming practices explored in interviews and focus groups,
listed by country.

Category Circular Description Country
practice prioritised
list
Resource Precision Reduce the use of external ~ Norway
efficiency agriculture inputs through precision
agriculture (including
better utilisation of
fertiliser).
Slurry (solid- Includes mechanical Italy, UK

liquid)
separation

methods, but also new

technologies that can

recover more nutrients

and wastewater.

Includes treatment of Italy,
organic by-products and Norway, UK
waste in on-farm or
centralised biogas plant to
produce digestate
(biofertiliser) and
bioenergy.

Water Includes rainwater
management harvesting and reuse of
treated wastewater,
separating clean and dirty
water, and improving
water use efficiency.
Growing clover to
biologically fix nitrogen.
e.g. legumes, brassicas,
herbs, grasses, cereals —
includes use as green
manures, AD feedstock or
livestock feed.

Sowing and managing
strips of pollinator-
friendly seed mixes on
agricultural land to
increase biodiversity.
Better soil health and
carbon sequestration by
using biochar, catch crops
and improved grazing
management.

Includes treatment of
organic by-products and
waste, on-farm or
centralised, in windrows,
piles or sheeted (e.g.
reused silage sheet).
Nutrient-rich organic
materials resulting from
the treatment of domestic
sewage in a wastewater
treatment facility applied
as an organic fertiliser and
soil conditioner.
Improving the quality and
productivity of grass
through enhanced
management practices,
such as optimised grazing,
fertilisation and
reseeding, to increase
forage availability,
support livestock nutrition
and promote sustainable
land use.

Includes precision Italy
feeding, nutrition, feed

efficiency and lifetime
productivity (and quality)

of livestock systems,

grazing management and
increasing legumes in

Anaerobic
digestion

Italy, UK

Soil and crop Clover

management

Norway

Cover crops Italy, UK

Pollinator strips

Norway

Soil health and
carbon

Norway

Composting Italy, UK

Apply recycled
biosolids

Ttaly, UK

Livestock and Better grass
feed systems yields

Norway

Enhance use of
land and feed
resources

(continued on next page)
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Table 2 (continued)

Circular
practice

Category Description Country
prioritised

list

rotation to reduce
imported soybeans.
Improve the use of pasture
and feed resources (e.g.
precision feeding, use and
management of pastures).
Includes crop residues and  Italy,

cover crops, waste and by- Norway, UK
products from food
processing, and new
technologies such as
turning food waste into
insect protein and
growing duckweed in
slurry.

Combined milk and meat
production (replacing
suckler cow production).
A system that grows crops UK
and raises livestock on the

Pasture and feed
efficiency

Norway

Alternative feed
ingredients

Replace suckler
with dual-
purpose cow
Mixed crop-
livestock system

Norway

same farm or on
neighbouring farms
within a region.

Sharing, swapping and
contracting labour,
machinery and resources
to minimise farm expenses
and enhance farmer
wellbeing through social
connections.

Support the local economy
and living rural
communities through
tourism, farm shops,
support for local
entrepreneurs and
businesses.

e.g. solar PV, wind Italy,
turbines, hydroelectricity Norway, UK
— for self-sufficiency and

to sell to the grid.

Collaboration
and rural
development

Sharing
resources

Italy, UK

Rural economy

Norway

Renewable
energy

sentiment. Importantly, data collection across all three contexts was
guided by a common topic guide and analytical framework, ensuring
conceptual consistency and comparability. This mixed qualitative
design reflected contextual constraints while allowing for rich and
complementary insights into farmer sentiment and decision-making
across contrasting national settings.

Each interview and focus group began with a 5-min animated video
introducing the principles and practices of circular agriculture. The
video, originally in English, was translated into Norwegian and Italian to
ensure consistent presentation of circularity to all stakeholders. Re-
searchers from each country selected and prioritised 10 or 11 circular
practices, tailored to reflect the practices most relevant to their farmers
and farming systems. The prioritised practices for each country varied
slightly and are detailed and categorised in Table 2.

Reactions were initially coded by specific circular practices, then
grouped analytically into four broader categories for cross-country
comparison: collaboration and rural development, livestock and feed
systems, resource efficiency, and soil and crop management (Table 2).
These categories were developed by the researcher and not presented to
farmers or industry stakeholders. Categorisation was based on how
farmers themselves framed the practices. For instance, the inclusion of
clover in grazed pastures was discussed primarily in relation to soil
health and crop productivity and was therefore grouped under ‘soil and
crop management’ rather than ‘resource efficiency’—the latter would
have been more appropriate had farmers emphasised its role in reducing
mineral fertiliser use.

Journal of Rural Studies 123 (2026) 104050

The interviews and focus groups explored stakeholders’ perceptions
of circular practices, presented as prioritised lists for each country
(Table 2). Key areas of questioning included:

e Key factors underpinning the uptake of circular practices

Limitations/barriers to uptake

e Why farmers have moved away from circular practices (where
relevant)

o Existing collaborative practices and social networks

Future opportunities for enhanced uptake of circular practices

2.3. Data preparation for sentiment analysis

Focus groups and interviews were digitally recorded, transcribed
verbatim and translated to English. To ensure participant confidenti-
ality, all identifying information was removed from the transcripts. The
transcripts were then cleaned and formatted for analysis, which
included removing irrelevant side conversations, interviewer questions,
prompts or explanations (unless providing necessary context), as well as
repeated phrases or filler words that did not contribute to sentiment. The
data were subsequently organised in Microsoft Excel®, with each row
representing an individual stakeholder and containing all associated text
relating to each specific circular practices, ranging in length from single
sentences to full paragraphs.

2.4. Sentiment analysis

Sentiment analysis, leverages NLP to evaluate the emotional tone of
text, typically identifying how positive or negative it is (Sanchez-Rada
and Iglesias, 2019; Sharma and Goyal, 2023). This study employed the
VADER (Valence Aware Dictionary for sEntiment Reasoning) lexicon—a
rule-based tool validated by human raters and shown to perform well
across domains (Hutto and Gilbert, 2014). VADER assigns sentiment
intensity scores to words, adjusted using heuristics such as punctuation,
capitalisation, modifiers (e.g. “very”) and negation.

The sentiment analysis was conducted using Orange Data Mining
(version 3.38; 2024), an open-source toolkit for data visualisation, ma-
chine learning and data mining. Pre-processed interview transcripts
were imported into Orange as a text corpus. The Text Preprocessing
widget in Orange was used to prepare interview transcripts for senti-
ment analysis. This involved several key steps to clean and standardise
the textual data, ensuring consistency and improving the accuracy of the
analysis. First, all text was converted to lowercase to avoid treating the
same word in different cases as separate tokens. Then, tokenisation was
applied to split the text into smaller units (individual words or phrases),
which is essential for analysing text at a granular level. A filtering step
followed, which involved uploading a manually curated stopwords file
to remove common, non-informative words (e.g. “the”, “and”, “it”") that
might obscure key patterns. Finally, normalisation techni-
ques—including stemming (reducing words to their root form, e.g.
“farming” to “farm”) and lemmatisation (converting words to their
dictionary form, e.g. “better” to “good”)—were applied to standardise
different forms of the same word, making it easier to compare terms
across the dataset. These preprocessing steps ensured that the data fed
into the sentiment analysis was clean, consistent and analytically
meaningful.

The Sentiment Analysis widget was applied to the corpus using the
VADER lexicon (Hutto and Gilbert, 2014), assigning predefined senti-
ment values to words. Each farmer’s response to a specific circular
practice was treated as a separate document for analysis. Sentiment
analysis generated four scores for each text: positive, negative, neutral
and compound. The compound score is a normalised, weighted com-
posite that summarises the overall sentiment, ranging from —1 (most
negative) to +1 (most positive). This score integrates the individual
positive, negative and neutral values into a single metric. The compound
score was used to assign an overall sentiment label to each response and
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served as the basis for subsequent analysis.

Two methodological limitations should be acknowledged in relation
to the sentiment analysis. Because the VADER lexicon is based on En-
glish vocabulary, interviews and focus group discussions were translated
into English prior to analysis. Translation was undertaken by native
speakers of the source languages and subsequently checked by a native
English speaker to preserve meaning; nevertheless, some linguistic and
cultural nuances—particularly those related to emotional expres-
sion—may have been attenuated in the process. As VADER was devel-
oped for general English-language text, it may also be less sensitive to
domain-specific language or subtle emotional overtones present in
translated agricultural discourse.

Accordingly, sentiment scores are interpreted as indicative patterns
rather than precise measures of emotional intensity. To address this
limitation, sentiment analysis was combined with qualitative thematic
analysis, enabling emotional patterns identified computationally to be

Y
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contextualised and interpreted using participants’ narratives. Impor-
tantly, thematic coding was conducted independently of the sentiment
analysis; sentiment patterns did not inform the coding process but were
applied as a complementary, parallel diagnostic tool to support inter-
pretation of findings (Fig. 1).

2.5. Thematic analysis

All interview and focus group transcripts were analysed using Braun
and Clarke’s (2006, 2013) six phase reflexive approach to thematic
analysis. As outlined earlier, the COM-B model (Michie et al., 2011)
provided a structured and consistent framework for coding and analysis
of the data. The primary analysis was conducted by the first author, with
research team members from each country reviewing and
cross-checking the coding to ensure accurate and contextually mean-
ingful representation of key themes.

1. Data collection & preparation

Interviews and focus groups
* Audio-recorded and transcribed
* Translated into English
* Anonymised and cleaned
* Organised by participant and practice

Y

2. Sentiment analysis

Computational sentiment analysis (VADER)
* Text preprocessing (tokenisation, lemmatisation, stopwords)
* Sentiment scoring (positive, negative, neutral, compound)
« Identification of overall sentiment patterns

Y

3. Thematic analysis

Reflexive thematic analysis
» Coding of interview and focus group data
+ Identification of recurrent themes
* Contextual interpretation of sentiments

Y

4. COM-B interpretation

Behavioural interpretation (COM-B framework)
+ Capability, Opportunity, Motivation
* Linking themes and sentiment to decision-making
* Cross-country comparison and synthesis

Fig. 1. Analytical workflow illustrating the integration of sentiment analysis, thematic analysis and the COM-B framework.
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2.6. Statistical analysis

A three-way analysis of variance (ANOVA) was conducted in R (R
Core Team, 2023) to evaluate the effects of circular practice category,
country and stakeholder type (farmer versus industry) on mean com-
pound sentiment scores for specific circular practices. The three-way
ANOVA tested for main effects and interaction effects among vari-
ables. Where significant effects were detected, post-hoc comparisons
were carried out using Tukey’s Honest Significant Difference (HSD) test
(Tukey, 1949). Bonferroni-corrected t-tests were applied to further
explore significant interactions (Armstrong, 2014). To determine
whether sentiment score distributions deviated significantly from sym-
metry around the sample mean, a Wilcoxon signed-rank test was
employed (Wilcoxon, 1992). Statistical significance was defined as
p < 0.05.

The results were visualised using line plots generated in R (R Core
Team, 2023) to illustrate sentiment scores related to circular farming
practices (integrating the prioritised lists from each country). Com-
plementing this, the qualitative thematic analysis, structured by the
COM-B model (Michie et al., 2011), provided deeper insights into
sentiment scores, identifying the factors influencing farmers’ sentiment
and decision-making.

3. Results
3.1. Sentiment towards circular farming practices

Sentiment analysis showed similar distributions of positive, negative
and neutral sentiments across circular practice categories, countries and
stakeholder types (Fig. 2). However, compound sentiment scores varied
significantly (Fig. 2 and Table 3).

Median compound sentiment scores appear to be slightly higher than
the mean (Table 3), suggesting that a small number of strongly negative
responses may have skewed the mean downward, moderating the

Collaboration and rural development

Journal of Rural Studies 123 (2026) 104050

overall positive tone associated with certain practices. However, this
difference between the mean and the median was not statistically sig-
nificant based on the Wilcoxon signed-rank test (p = 0.336).

A three-way ANOVA assessed the effects of circular practice cate-
gory, country and stakeholder type on mean compound sentiment scores
(Table 4). The ANOVA revealed a statistically significant main effect of
country (F(2, 207)=6.148, p=0.003). Tukey’s HSD post-hoc test
showed that scores were significantly higher in the UK compared to
Norway (mean difference =0.25, p=0.002), while other pairwise
comparisons between countries were not significant (p > 0.05; Table 4).

A significant interaction effect between country and stakeholder type
(F(2, 207) =4.775, p=0.009) indicated that the effect of stakeholder
type on sentiment varied by country. Bonferroni-corrected t-tests
confirmed a significant difference between UK and Norwegian farmers
(p < 0.001), while all other pairwise comparisons between country and
stakeholder types were not statistically significant (p > 0.05). Stake-
holder type and circular practice category showed no significant main
effects, and no other interactions were significant (all p > 0.05; Table 4).

Overall, sentiment towards circular farming practices was generally
positive across stakeholders, with UK farmers expressing the highest
mean compound sentiment score (0.65), followed by Italian farmers
(0.42) and Norwegian farmers (0.27). No significant differences were
observed between different circular practices categories, suggesting that
all practices were perceived as broadly valuable. Stakeholder sentiment
within each country was generally aligned, indicating a shared
perspective between farmers and industry representatives. These
quantitative patterns provided a foundation for the subsequent thematic
analysis, which explored the factors shaping stakeholder sentiment.

3.2. Key factors influencing farmer sentiment and decision-making
Table 5 integrates sentiment analysis with key thematic factors to

clarify their influence on decision-making. As these factors emerged
across all countries and stakeholder groups—albeit to varying

Livestock and feed systems

:

-4

L o
X =

positive negative neutra compoun

Soil and crop management

neutra comp

o

[

Sentiment Type

1.0
o ,r
05 : 7,':,,;’/
Fs”
o =S
2 2
o
S-1.0
»
;C'J‘ positive l"f‘;}ilf ve neutral compound
£ Resource efficiency
() g .
y 4 -
0.5 . 7 e ’
. S
0.0 e -+
0.5 :
.
1.0
positive negative neutra compound
Country T NO UK

Stakeholder — Farmer -4- Industry

Fig. 2. Line chart showing mean sentiment scores with standard deviations (error bars) across circular practice categories, countries and stakeholder types for each

sentiment type.



F. Evans et al.

Table 3
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Descriptive statistics for median and mean compound sentiment scores, and standard deviations (SD), across four circular practice categories, three countries and two
stakeholder types, including the number of stakeholder observations used to calculate these scores.

Country  Circular practice Farmers Industry/policy representatives

category Median Mean SD Number of Median Mean SD Number of
compound score compound score stakeholders compound score compound score stakeholders

UK Collaboration and rural 0.76 0.65 0.30 21 0.66 0.32 0.57 9
development
Livestock and feed 0.27 0.33 0.53 17 0.46 0.36 0.39 9
systems
Resource efficiency 0.79 0.61 0.35 21 0.35 0.30 0.55 8
Soil and crop 0.56 0.43 0.54 19 0.36 0.40 0.40 6
management

Norway  Collaboration and rural 0.00 0.10 0.33 9 0.52 0.56 0.22 5
development
Livestock and feed 0.24 0.17 0.57 18 0.46 0.50 0.38 6
systems
Resource efficiency —0.38 -0.16 0.53 10 0.51 0.36 0.47 6
Soil and crop 0.36 0.27 0.46 14 0.30 0.31 0.44 4
management

Italy Collaboration and rural 0.39 0.37 0.42 6 0.72 0.52 0.48 4
development
Livestock and feed 0.59 0.40 0.53 10 0.59 0.46 042 11
systems
Resource efficiency 0.57 0.42 0.40 9 0.27 0.06 0.31 3
Soil and crop 0.03 —0.05 0.43 5 —-0.08 —0.08 0.00 1
management

Note: The total number of stakeholder observations may exceed the number of stakeholders interviewed in each country, as individuals could provide input on multiple

circular practices within each category.

Table 4

Three-way ANOVA results showing the main and interaction effects of circular practice category, country and stakeholder type on mean compound sentiment scores

derived from sentiment analysis.

Source df SS MS F p
Country 2 2.83 1.4143 6.148 0.002%**
Stakeholder (type) 1 0.05 0.0458 0.199 0.656
Circular practice (category) 3 0.44 0.1473 0.640 0.590
Country x Stakeholder 2 2.20 1.0983 4.775 0.009**
Country x Circular practice 6 2.36 0.3927 1.707 0.121
Stakeholder x Circular practice 3 0.25 0.0846 0.368 0.776
Country x Stakeholder x Circular practice 6 1.17 0.1942 0.844 0.537
Residuals 207 47.61 0.2300

Note: df = degrees of freedom; SS = sum of squares; MS = mean square; F = F-statistic; p = p-value. Significance codes: **p < 0.01.

degrees—they point to shared underlying drivers of sentiment and
decision-making around circular practices. The following section ex-
plores these factors in detail, linking them to sentiment scores.

3.2.1. Collaboration and rural development

The Collaboration and Rural Development category—which encom-
passed practices such as resource sharing in Italy and the UK, support for
local food networks in Norway, and the adoption of renewable energy
across all three countries—received the highest mean compound senti-
ment score in the dataset (0.65) among UK farmers. It was also rated
most positively by industry representatives in Norway (0.56) and Italy
(0.52) (Table 3).

UK farmers expressed strong positive sentiment towards collabora-
tion with neighbours, particularly through contracting and machinery
sharing. These arrangements were perceived as mutually beneficial,
improving efficiency, resilience and community support. Such collabo-
rative practices represent a clear social opportunity within the COM-B
model, enabling behaviour by fostering supportive relationships and
shared resources within local farming networks: “We do a lot of resource-
sharing with five farms right around us [...] We know who to call when we
need help. They know who to call when they need help” (UK Farmer 13).
There was also enthusiasm for cooperative renewable energy projects,
with social values being a key motivator: “It would be nice to do something
like that [local, cooperative renewable energy generation] where

everyone benefits” (UK Farmer 17).

Industry representatives reinforced the broader cultural and
knowledge-sharing opportunities of collaboration and rural develop-
ment. An Italian industry stakeholder noted that resource-sharing could
foster peer-to-peer networks and facilitate knowledge exchange:
“Sharing resources is also important in a cultural perspective of networking
and competence sharing” (IT Industry 10). This suggests that collaborative
approaches could enhance social opportunity and serve as a foundation
for broader sustainability initiatives, encouraging farmers to engage
with new practices through established relationships.

In Norway, collaboration and local networks were viewed positively
by an industry representative, who linked this aspect of circularity to
culturally valued practices such as small-scale and local food produc-
tion: “Local food producers, small-scale production, farm shops etc., that
type of thing is more circular” (NO Industry 6). This suggests that positive
sentiment towards circular farming may be stronger when practices
align with existing knowledge systems and values, potentially enhancing
stakeholders’ psychological capability and reflective motivation—two
key components of the COM-B model—to engage.

3.2.2. Livestock and feed systems

Mean compound sentiment score for the Livestock and Feed Systems
category ranged from 0.17 among Norwegian farmers to 0.50 among
Norwegian industry representatives (Table 3). Among UK farmers, this
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Table 5

Summary of the key factors influencing farmer sentiment and decision-making
towards adopting circular practices, organised by the COM-B model and coded
sub-themes.

Capability Opportunity Motivation

Positive sentiment

e Alignment with
existing knowledge
(e.g. local food
production in Norway;

eCollaboration (e.g.

resource sharing in the

UK and Italy) UK; local food

o Regulatory production in Norway)

anaerobic digestion in compliance (e.g. o Environmental values

Italy; cover crops in the slurry separation in (composting in the UK

UK) Italy) and Norway)

e Economic resilience
and self-sufficiency (e.
g. anaerobic digestion
in Italy)

Social values (e.g.
renewable energy in the

Negative sentiment
e Misalignment with

Impractical e Socio-economic trade-
existing knowledge government policies offs (e.g. dual-purpose
(e.g. dual-purpose (e.g. cover crops in (milk-meat) cows in
(milk-meat) cows in Italy) Norway)

Norway; pollinator Farming system and
strips in Norway) regional

e Additional skillset (biophysical)
and workload (e.g. limitations (e.g.
mixed crop-livestock mixed crop-livestock
systems in the UK) systems in the UK;

grassland

improvement practices

and pollinator strips in

Norway)

High capital

investment costs (e.g.

insect feed in the UK

and Italy; anaerobic

digestion and barn

construction to

support dual-purpose

(milk-meat) cows in

Norway)

Low social

acceptance (e.g.

slurry separation in

Norway)

category received the lowest mean compound sentiment score (0.33),
yet it remained higher than the highest-scoring circular practice cate-
gory for Norwegian farmers. Italian farmers (0.40) and industry repre-
sentatives (0.46) expressed favourable sentiment toward this category,
especially the use of alternative feed ingredients.

In the UK, negative sentiment towards mixed crop-livestock systems
often stemmed from physical opportunity barriers, such as unsuitable
climate, soil and topography to grow crops, particularly in Wales. Some
farmers also viewed the practice as requiring new skills and increased
labour, highlighting a physical capability barrier. Similarly, scepticism
around alternative feeds—such as replacing soya with insects for poul-
try—reflected physical opportunity constraints, including high capital
investment and restrictive policy environments. These concerns were
echoed in Italy: “A limit to the insect meals is related to the legislative
intervention [...] and the costs are increasing” (IT Industry 1).

Negative sentiments among Norwegian farmers towards this cate-
gory stemmed from a perceived misalignment between some circular
practices and their existing knowledge, representing a psychological
capability barrier to engagement. In particular, the suggested shift from
suckler cow production to dual-purpose (milk-meat) cows conflicted
with established experience and expertise. Farmers did not view suckler
cow systems as incompatible with circular principles and felt the pro-
posed shift overlooked key sustainability aspects: “I don’t see suckler cow
production as a villain when it comes to circular thinking. Switching to milk
production and relying on more external inputs, as feed demanding as it is
[...] It’s strange it’s on the list at all” (NO Farmer 25). This highlights the
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need to align circularity strategies with farmers’ perspectives, enhancing
their psychological capability to engage and avoiding practices that
could unintentionally stigmatise or alienate certain production systems.
Additionally, high barn construction costs were cited as a key argument
against the adoption of dual-purpose cows in Norway. Given the high
costs associated with agricultural infrastructure, particularly barn con-
struction, it becomes more economically viable to keep high-yielding
dairy cows to maximise returns on investment. This represents a phys-
ical opportunity barrier, as the high capital costs constrain farmers’
ability to adopt alternative, lower-yield systems such as dual-purpose
breeds.

Some Norwegian farmers viewed the adoption of grassland
improvement practices as unnecessary in regions where grass supply
already exceeded demand. This perceived lack of practical benefit rep-
resents a physical opportunity barrier to engagement, as regional bio-
physical conditions and current farming system needs did not justify the
effort or investment required: “There are large parts of northern Norway
where the problem isn’t that we don’t produce any grass, but that we don’t
have use for all the grass. No one is cutting grass, so areas are going out of
use.” (NO Farmer 24). This surplus contributed to land abandonment
and potential broader socio-economic challenges, such as the loss of
(traditional) agricultural landscapes and rural depopulation (van der
Zanden et al., 2017). Such outcomes conflicted with farmers’ values
(Kvakkestad et al., 2015), representing a reflective motivation barrier to
engagement. While generating a negative sentiment here in the context
of circularity, abandoned land has the potential to make an important
contribution to carbon sequestration and wider biodiversity and envi-
ronmental policy goals, if managed accordingly (Fayet et al., 2022a; van
der Zanden et al., 2017).

While industry representatives expressed greater acceptance (higher
sentiment score) of dual-purpose cow production, they also acknowl-
edged potential socio-economic trade-offs, particularly job losses due to
increased efficiency and centralisation: “Combined milk and meat pro-
duction. Even I could agree, but then it has gone in a different direction
because people have specialised and made it more efficient and centralised
production on fewer hands” (NO Industry 5). This underscores the
importance of considering broader socio-economic impacts when pro-
moting circular practices, ensuring that proposed changes do not inad-
vertently accelerate farm consolidation or reduce rural employment.
Such outcomes may conflict with farmers’ values and Norwegian pol-
icies which give high priority to supporting rural communities
(Hemmings, 2016), thereby representing a potential reflective motiva-
tion barrier to engagement.

3.2.3. Resource efficiency

The Resource Efficiency category had the highest mean compound
sentiment score among Italian farmers (0.42). In contrast, Norwegian
farmers expressed the most negative sentiment toward this category,
with a mean compound score of —0.16, the lowest across the entire
dataset (Table 3). This likely reflects differences in farming system
intensity—higher in Italy and lower in Norway—leading to varying
needs for improving resource efficiency.

Italian farmers expressed positive sentiments towards circular prac-
tices such as anaerobic digestion and slurry separation, reflectively
motivated by their economic and environmental (‘win-win’) benefits: “I
see it [anaerobic digestion] as an opportunity, as an economic advantage
[...] probably gives big advantages on emission reduction” (IT Farmer 7).
Anaerobic digestion also aligned well with their understanding of sus-
tainable resource management, enhancing their psychological capa-
bility to engage: “[Anaerobic digestion] is also a circular approach,
because then the energy is used, the digestate is used as fertiliser” (IT Farmer
1). Similarly, solid-liquid slurry separation was valued for easing
manure disposal challenges, particularly for farmers with limited land,
representing a physical opportunity to act: “This [solid-liquid slurry sep-
aration] lightens us a little of disposal conventions, because we do not have a
lot of land” (IT Farmer 7). Overall, these practices were well understood
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and perceived as practical solutions that improve resource efficiency,
reduce environmental impact and support regulatory compliance,
addressing all three COM-B components (capability, opportunity and
motivation) and thereby enabling adoption.

Conversely, many Norwegian farmers expressed negative sentiments
towards circular practices in this category, particularly precision agri-
culture for organic manure management, anaerobic digestion and slurry
separation. This likely reflects limited physical opportunity to act, given
the low livestock densities and small farm sizes in the studied areas of
Tynset and Alstahaug, which result in insufficient manure volumes to
provide a viable feedstock for economically sustainable anaerobic
digestion. Other key concerns included high implementation (capital
investment) costs and low social acceptance, limiting their opportunity
to adopt. One farmer acknowledged the benefits of slurry separation but
noted the stigma surrounding its use: “We have started to separate the
manure to improve its utilisation. We've tried it as bedding too, but not
everyone wants to use it ... we mix a little in the chippings, so it doesn’t look so
bad” (NO Farmer 14). These responses highlight both practical and so-
cial (opportunity) barriers that may contribute to farmers’ negative
sentiments, emphasising the need for targeted financial support and
communication strategies to improve acceptance.

3.2.4. Soil and crop management

The Soil and Crop Management category had the highest mean com-
pound sentiment score among UK farmers (0.43) and was the most
positively rated category for Norwegian farmers (0.27). In contrast,
Italian farmers expressed a slightly negative sentiment (—0.05), pri-
marily due to concerns over restrictive policies on cover crop use.

Norwegian farmers expressed positive sentiments towards using
clover and composting, valuing their alignment with traditional
knowledge and self-sufficiency. This familiarity supported psychological
capability and reinforced reflective motivation to engage. One farmer
linked clover use to past ‘good farming’ practices: “I'd like to see more
clover back in the meadow. We’ve been good at it in the past” (NO Farmer 8).
Similarly, a UK farmer connected cover crops to circularity principles,
demonstrating alignment with existing knowledge and thereby sup-
porting psychological capability to engage: “[Cover crops] does good to
the soil. Then, the sheep graze it and put nutrients back into the field” (UK
Farmer 9). Composting was also seen as beneficial for soil health and
reducing reliance on external inputs, reflectively motivating adoption in
both countries.

However, Norwegian farmers were sceptical about pollinator strips,
particularly in naturally biodiverse regions. One farmer questioned their
relevance in certain landscapes: “I understand it [pollinator strips] in
monocultures in eastern Norway, but not up here in Nordland, where there
are scattered small plots and weeds on every other field” (NO Farmer 24).
This highlights the importance of aligning circular practices with
regional contexts and farmers’ existing knowledge systems to strengthen
physical opportunity and psychological capability and thereby enhance
engagement.

Italian farmers expressed frustration with restrictive CAP regula-
tions, which were seen to limit physical opportunity and add complexity
to cover crop management, thereby hindering adoption: “In recent years,
the CAP has imposed increasingly restrictive regulations, sometimes making it
very difficult to manage cover crops” (IT Farmer 2). One farmer criticised
impractical rules, stating: “I can’t use cover crops. I must buy seed, but I'm
not allowed to harvest or graze the [cover] crop, so it doesn’t make a lot of
sense for me” (IT Farmer 6). Another rejected the requirement to plough
cover crops, arguing: “It is absolutely useless to use cover crops like that”
(IT Farmer 5). These perceptions of cover cropping as illogical or inef-
fective indicate a misalignment with farmers’ existing knowledge and
experience, undermining both their psychological capability and
reflective motivation to engage — “unless they [farmers] are paid” (IT
Farmer 6).

Similarly, a UK farmer criticised grant scheme conditions that
conflicted with their environmental values: “I got a grant to put a diverse
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[multi-species] ley in. I hadn’t read the small print, and I found out that you
must spray ‘Round-up’ [glyphosate herbicide] on the field. I refused to do it.
It’s stupid” (UK Farmer 16). These responses highlight a disconnect be-
tween policy and practical farming realities, where misaligned re-
quirements create opportunity barriers to adoption and generate
negative sentiment.

4. Discussion

This section integrates findings from the sentiment and thematic
analyses, exploring the relationship between influential factors, senti-
ment and decision-making. It also highlights key policy implications and
recommendations for supporting farmers in adopting circular farming
systems across Europe (Table 6).

Strong negative sentiment was most commonly associated with three
key COM-B barriers (Table 6). First, capability barriers arose when cir-
cular practices misaligned with farmers’ existing knowledge systems,
underscoring the need for flexible, contextually framed ‘toolbox’ ap-
proaches that allow adaptation. Second, opportunity barriers emerged
when practices did not fit with local landscapes or farming systems, or
were associated with impractical regulations, highlighting the impor-
tance of co-designing context-appropriate solutions with farmers. Third,
motivation barriers were linked to perceived socio-economic trade-offs,
emphasising the need for policies to clearly communicate long-term co-
benefits and minimise unintended negative impacts.

Beyond identifying distinct barriers, the COM-B framework enabled
a more nuanced understanding of how capability, opportunity and
motivation interacted to shape farmers’ readiness to adopt circular
practices. Across all countries, familiarity with practices and alignment
with existing knowledge enhanced psychological capability and rein-
forced motivation when opportunities were perceived as feasible and

Table 6
Linking COM-B components to farmer sentiments and policy recommendations
to support the adoption of circular farming systems across Europe.

COM-B Farmer sentiment Policy recommendation
component
Capability Positive: 1. Provide a flexible ‘toolbox’ of
practices, enabling farmers to
e Alignment with existing select and adapt options suited to
knowledge their knowledge, capacities and
Negative: specific farm contexts.
e Misalignment with
existing knowledge
o Additional skillset and
workload
Opportunity Positive: 2. Co-design practices and
policies with farmers to ensure
e Collaboration compatibility with local landscapes
e Regulatory compliance and farming systems, affordability
Negative: and social legitimacy, supported by
enabling policy frameworks.
o Impractical government
policies
e Farming system and
regional (biophysical)
limitations
e High capital investment
costs
e Low social acceptance
Motivation Positive: 3. Communicate the broader co-

benefits (environmental, social
and economic) of circular practices
to strengthen reflective motivation
and long-term engagement.

e Social values

e Environmental values

e Economic resilience and
self-sufficiency

Negative:

e Socio-economic trade-
offs
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locally relevant. Conversely, constrained physical opportunities—most
notably inflexible policies or system impracticalities—often triggered
negative sentiment even where motivation to engage was present. In
some contexts, social opportunities, including trust, collaboration and
local networks, acted as a buffering mechanism, reducing perceived risk
and enhancing feasibility, particularly in the UK and Norway. These
findings highlight that adoption is driven by the dynamic interplay of
COM-B components, suggesting that effective policy design should
combine multiple instruments that simultaneously strengthen capa-
bility, opportunity and motivation within specific socio-institutional
contexts.

4.1. Flexible ‘toolbox’ approach to enhance psychological capability

Farmers across all countries recognised when circular practices
aligned with their existing knowledge, which consistently generated
strong positive sentiment. An example of this was observed with
anaerobic digestion in Italy, where strong positive sentiment emerged
due to the practice’s alignment with farmers’ existing knowledge and
their appreciation of its combined economic and environmental (‘win-
win’) benefits (Moran et al., 2013), such as reduced GHG emissions and
increased resource efficiency. Similarly, in Norway, the cultivation of
clover generated strong positive sentiment, as this practice resonated
with farmers’ traditional knowledge and reinforced their identities as
‘good farmers’ (Burton, 2004). This example illustrates how rural so-
ciological dynamics—particularly local identities, social norms and
community ties—shape the perception, acceptance and adoption of
agricultural practices within farming communities.

Another finding was the absence of significant differences in senti-
ment across the various categories of circular practices. This suggests
that stakeholders perceived all practice areas as equally important and
valuable, even when some were not directly applicable to their own
systems or contexts. The perception that these practices were broadly
relevant across different sectors and farming systems may have fostered
a sense of fairness, which in turn enhanced stakeholders’ willingness to
engage (Hou et al., 2024). Some practices—particularly those involving
resource-sharing—relied on collective action and were associated with
strong positive sentiment. Successful collaboration depended on trust,
social norms and informal agreements, illustrating how social capital
within local farming communities can be translated into tangible, jointly
managed outcomes. The prominence of collaboration in eliciting posi-
tive sentiment suggests that collective action may be an effective
mechanism for implementing agri-environmental policies (Amblard,
2021).

By prioritising circular practices that could be adapted to a wide
range of farming contexts within each country, the study aimed to
ensure greater relevance and inclusivity. This flexible approach likely
enhanced the perceived fairness, acceptability and positive sentiment
towards circularity, while also helping to avoid marginalisation and
supporting broad stakeholder engagement. However, it may have
contributed to more generalised responses. Future research could build
on this by examining whether particular farmer demographics or farm
types exhibit distinct sentiments toward specific categories of circular
practices.

Our results highlight the value of a flexible ‘toolbox’ approach, of-
fering a menu of unranked options rather than prescribing specific
practices. Farmers require the flexibility to adopt a combination of
practices that best suit their individual systems and circumstances,
rather than being constrained by a limited set of options or externally
determined recommendations about what is most appropriate for their
farms. Such an approach could help avoid privileging certain practices,
farm or farmer types (Hyland et al., 2016), and supports broader
engagement and uptake across diverse farming contexts (Lewis and
Rudnick, 2019; Notenbaert et al., 2017).
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4.2. Co-designing context-appropriate circular practices to increase
physical opportunity

The only significant difference in sentiment scores was between UK
and Norwegian farmers, with UK farmers expressing significantly more
positive sentiment across all circular practice categories. While all
stakeholders were introduced to circularity through the same animation
video, the prioritised lists of circular practices differed by country. In the
UK, the list was refined with input from a National Advisory Board to
ensure contextual relevance and acceptability. In contrast, in Norway
and Italy, the practices were selected by the research team and discussed
directly in stakeholder focus groups, without prior piloting. At the time,
the influence of these lists on stakeholder sentiment was not anticipated,
and the aim was to ensure national relevance rather than methodolog-
ical standardisation. However, the way in which these lists shaped
stakeholder reactions emerged as a key analytical finding, underscoring
the importance of contextual framing. Although the lists were not pre-
sented hierarchically, some stakeholders may have perceived certain
practices as more important than others.

The inclusion of two controversial practices in Norway—dual-pur-
pose (milk-meat) cows and pollinator strips—appeared to misalign with
farmers’ understanding of their systems, contributing to alienation and
rejection. This reflects a psychological capability barrier to engagement.
Further, these practices were seen as irrelevant in certain contexts; for
example, sowing pollinator strips in already biodiverse regions was seen
as incompatible with existing landscapes and farming systems, repre-
senting a key physical opportunity barrier to adoption.

Another key physical opportunity barrier to adoption linked to
strong negative sentiment was impractical government policies, such as
restrictive CAP regulations associated with managing cover crops in
Italy. Consistent with the findings of Fayet et al. (2022b), Italian farmers
expressed a sense of disconnection from EU-level agricultural policies,
voicing frustration that standardised requirements often overlook local
farming realities. They stressed the need for more regionally tailored
approaches to increase the relevance, acceptance and uptake of sus-
tainable practices. Our findings indicate that, to be effective, the pro-
motion of circular practices should be embedded within policies that
incorporate careful spatial planning that accounts for biophysical, so-
cioeconomic and cultural differences across regions (Fayet et al.,
2022b).

In this respect, the post-2027 CAP’s emphasis on simplification,
flexibility and a more farmer-centred approach (European Commission,
2025) is broadly aligned with our results. We show that farmer senti-
ment towards circular practices is strongly shaped by local knowledge
systems, values and perceived feasibility, suggesting that reduced pre-
scriptiveness and greater national discretion could improve policy
relevance and uptake. However, our findings also caution that increased
flexibility alone will be insufficient unless accompanied by meaningful
engagement with local contexts. Stronger support for collective action,
alongside measures that build on existing social capital and local iden-
tities, is likely to foster more positive sentiment and sustained partici-
pation. Such an approach would enhance the capacity of the CAP to
support circular farming transitions while contributing more effectively
to the objectives of the European Green Deal (European Commission,
2019).

Beyond policy design, these perceived opportunity barriers may also
have fostered broader negativity, dampening sentiment towards other,
potentially more acceptable, practices. Additionally, the group discus-
sion format may have reinforced negative sentiment, as one farmer’s
strong opposition could have influenced others, leading to a collective
shift towards neutral or negative perceptions (Koudenburg et al., 2019).
In contrast, UK farmers participated in individual semi-structured in-
terviews, reducing the risk of sentiment bias caused by group dynamics
(Farnsworth and Boon, 2010; Hollander, 2004).

Together, these findings highlight a key policy implication: re-
searchers, industry stakeholders and policymakers should carefully
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construct and tailor circular practice portfolios to specific regional and
farming contexts. To support this process, the prioritisation framework
proposed by Notenbaert et al. (2017) for climate-smart agriculture in-
terventions could be adapted to identify context-appropriate circular
practices. This framework enables assessment of adoption potential and
estimation of impacts, providing a more evidence-based approach for
refining broad lists of possible strategies into targeted, practical and
acceptable actions. However, it is essential to include farmers in this
prioritisation process. Rather than prioritising practices on their behalf,
these circular strategies should be co-designed with them (Andrieu et al.,
2019). Andrieu et al. (2019) presented a methodological framework for
co-designing climate-smart farming systems with local stakeholders,
which could be adapted to support circularity.

Co-design approaches are increasingly recognised for their effec-
tiveness in implementing sustainable farming practices, such as
groundwater-friendly farm management (Richard et al., 2020), biodi-
versity conservation in agricultural landscapes (Holting et al., 2022),
crop diversification (Grahmann et al., 2024), and climate-smart agri-
culture interventions (Andrieu et al., 2019). Furthermore, co-design is
increasingly embraced by governments worldwide and has been widely
used by the UK’s devolved administrations to shape post-Brexit reforms
to agricultural policies and funding schemes. Notable examples include
the Sustainable Farming Incentive, a programme within the broader
Environmental Land Management (ELM) scheme in England (Hurley
et al., 2022; Tsouvalis et al., 2025) and the Sustainable Farming Scheme
in Wales (Welsh Government, 2023). Co-designing circular strategies
with farmers and industry stakeholders early in the process could help
identify and address potentially contentious practices, preventing
negative spillover effects that may undermine acceptance of otherwise
well-aligned strategies. However, co-design can pose challenges,
including farmers’ action-oriented mindsets and frustration with overly
structured research processes (Eastwood et al., 2022).

4.3. Communicating broader co-benefits to strengthen reflective
motivation

Our results suggest that government-promoted circular practi-
ces—such as cover crops under the CAP or pollinator strips in Nor-
way—are sometimes implemented in ways that misalign with farmers’
priorities and contextual realities. As a result, stakeholders indicated
that adoption was often driven more by access to subsidies than by a
recognition or consideration for the practices’ broader environmental,
biodiversity or climate benefits. This aligns with previous research
highlighting similar dynamics, including Kathage et al. (2022) for cover
crops in the EU and Osterman et al. (2021) for pollinator strips in
Norway. However, some farmers understood the importance of these
practices but were discouraged by poorly designed policies that failed to
reflect on-the-ground realities. This highlights the need for policymakers
to promote circular practices that are contextually relevant, rather than
applying uniform requirements across diverse farming regions—an
approach that can conflict with farmers’ practical knowledge and values
(Ingram, 2008a, 2008b; Sumane et al., 2018).

To support long-term adoption of circular practices, it is important to
strengthen reflective motivation by clearly communicating their broader
environmental and socio-economic benefits—beyond compliance or
subsidy access. Positioning financial incentives as enablers of transition,
rather than the primary reason for adoption, can help ensure that
practices are seen as meaningful and worthwhile. For example, clover
and cover crops were commonly framed by farmers in this study as tools
to improve soil health and crop productivity, which is why they were
grouped under soil and crop management. However, explicitly high-
lighting the potential of leguminous cover crops to reduce mineral fer-
tiliser use could help farmers recognise additional co-benefits such as
cost savings and climate mitigation, thereby broadening their appeal.
Furthermore, as Osterman et al. (2021) argue, incorporating local
knowledge when designing biodiversity-friendly practices—such as
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pollinator strips—can enhance alignment with farmers’ ecological un-
derstanding and values, supporting psychological capability and
reflective motivation to engage.

4.4. Role of sentiment analysis in exploring farmer decision-making

Sentiment analysis contributed to this study by highlighting the
factors that elicited the strongest positive and negative emotional re-
sponses among stakeholders across diverse national contexts. While
thematic analysis provides rich, nuanced insights into the content of
farmer perceptions, it does not always indicate which factors carry the
greatest emotional or motivational weight. By quantifying sentiment,
this approach enabled us to prioritise the issues most salient to partici-
pants, complementing qualitative coding and guiding attention toward
factors likely to influence decision-making.

Beyond its immediate application, sentiment analysis offers a
promising tool for agricultural research more broadly. It can be inte-
grated into participatory rural research frameworks to systematically
capture the emotional and cognitive dimensions of stakeholder
engagement, helping to identify areas of alignment or conflict between
policy initiatives and farmer perceptions. By linking sentiment to the-
matic insights, researchers and policymakers can better understand not
only what farmers think, but how strongly they feel about specific
practices, policies or innovations.

It is important to note that sentiment analysis does not establish
causal relationships; this study did not directly test whether positive or
negative sentiment drives adoption. However, combining computa-
tional sentiment analysis with qualitative approaches provides a
rigorous, mixed-methods pathway for exploring the role of emotion in
agricultural decision-making. Future research should investigate how
positive sentiment may facilitate adoption, and how interventions could
reinforce positively perceived factors while mitigating those perceived
negatively.

4.5. Limitations and further research

Our study engaged early-adopter farmers, recruited through ‘gate-
keeper’ organisations or researchers’ networks based on their interest in
circularity. Their sentiment may have been more positive due to their
enthusiasm for the topic, or more neutral because of deeper, more
critical reflection. As a result, their responses may not fully represent
broader farming communities across the studied countries. This study
did not account for farmer heterogeneity within each country, but rather
focused on exploring how climatic, cultural, economic and political
contexts shape sentiment across countries. However, as previous
research has shown, attitudes towards the environment and changing
farming practices are also likely to vary between different farmer and
farm types within countries (Hyland et al.,, 2016). Nevertheless,
involving national-level agricultural industry representatives (e.g. pol-
icymakers, state administrators, researchers, advisory services, farmers’
unions, veterinarians, agronomists, livestock nutritionists, and supply
chain actors) in each country, with broad sectoral knowledge, ensured
that the findings reflected the experiences of a diverse range of farmers.

Further research should examine variations in sentiment and
decision-making across farmer demographics within each country to
refine policy and support targeted adoption strategies. Conducting semi-
structured interviews with Italian and Norwegian farmers, as was done
with UK farmers, may yield richer insights and reduce group influence
on responses (Koudenburg et al., 2019). A larger sample beyond this
initial scoping dataset (Willig, 2013) would also strengthen the role of
sentiment analysis by enabling the identification of extreme sentiments
and their links to key COM-B decision-making factors.

5. Conclusions

This study demonstrates how emotional and contextual factors
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jointly shape farmers’ readiness to adopt circular practices across
Europe. The novel combination of sentiment and thematic analysis
allowed this research to link specific influencing factors with strong
emotional responses, revealing key drivers and barriers to adoption.
Insights from 96 farmers and industry stakeholders highlight critical
areas for targeted policy interventions to support the out-scaling of
circular practices.

Within each country, farmers and industry representatives expressed
broadly consistent sentiment, with all circular practice categories
considered valuable. Positive sentiment was strongest when circular
practices aligned with farmers’ existing knowledge, were well-suited to
local landscapes and farming systems, and offered broader environ-
mental or socio-economic co-benefits. Conversely, negative sentiment
was primarily linked to practical barriers, including high investment
costs, regional biophysical constraints, farm system incompatibilities
and impractical or poorly designed policy measures.

To support wider adoption of circular practices, this study offers
three key recommendations: 1) adopt a flexible ‘toolbox’ approach that
enables farmers to select and adapt practices suited to their specific
contexts; 2) integrate farmer input to ensure practices align with local
landscapes and farming systems, and are supported by policies that are
practically grounded and regionally appropriate; and 3) clearly
communicate the broader environmental and socio-economic co-bene-
fits of circular practices—beyond regulatory compliance or financial
incentives. Together, these recommendations inform more effective,
inclusive and context-sensitive strategies and policy design for sustain-
able agriculture, climate action and rural development across Europe.
Future research could extend this approach to larger multilingual
datasets, explore cross-national farmer typologies, and further integrate
mixed NLP-qualitative methods to deepen understanding of farmer
sentiment and decision-making across diverse contexts.
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