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Abstract  73 
 74 

The European Union Common Agricultural Policy (CAP) has failed to achieve its aim of 75 

preserving European farmland biodiversity, despite massive investment in subsidies to 76 

incentivise environmentally-beneficial farming practices. This failure calls into question the 77 

design of the subsidy schemes, which are intended to either function as a safety net and make 78 

farming profitable or compensate farmers for costs and loss of income while undertaking 79 

environmental management. In this study, we assess whether the design of environmental 80 

payments in the CAP reflects current knowledge about farmers’ decision-making as found in 81 

the research literature. We do so on the basis of a comprehensive literature review on farmers’ 82 

uptake of agri-environmental management practices over the past 10 years and interviews 83 

specifically focused on Ecological Focus Areas with policy-makers, advisors and farmers in 84 

seven European countries. We find that economic and structural factors are the most 85 

commonly-identified determinants of farmers’ adoption of environmental management 86 

practices in the literature and in interviews. However, the literature suggests that these are 87 

complemented by – and partially dependent on – a broad range of social, attitudinal and other 88 

contextual factors that are not recognised in interview responses or, potentially, in policy 89 

design. The relatively simplistic conceptualisation of farmer behaviour that underlies some 90 

aspects of policy design may hamper the effectiveness of environmental payments in the CAP 91 

by over-emphasising economic considerations, potentially corroding farmer attitudes to policy 92 

and environmental objectives. We conclude that an urgent redesign of agricultural subsidies is 93 

needed to better align them with the economic, social and environmental factors affecting 94 

farmer decision-making in a complex production climate, and therefore to maximise potential 95 

environmental benefits. 96 

 97 
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1. Introduction 113 

In the 40 years since the European Union (EU) launched its legislative framework for 114 

environmental protection with the 1979 Birds Directive, levels of biodiversity have fallen 115 

sharply across the continent. By 2000, farmland species had lost a quarter of their 1970 116 

populations in western Europe (De Heer et al., 2005), with closely-monitored farmland birds 117 

declining by around 50% - twice as fast as woodland birds (DEFRA, 2018; Donald et al., 118 

2006; European Environment Agency, 2010; Pan European Common Bird Monitoring 119 

Scheme, 2019). Roughly three-quarters of farmland species and habitats had ‘unfavourable’ 120 

conservation status by 2010, meaning that they are at risk of extinction in the absence of 121 

management change (European Environment Agency, 2010). There is emerging evidence that 122 

insect biomass and abundance have declined rapidly in European agricultural land in the last 123 

few decades (Wagner, 2020). Alarmingly, biodiversity trends in the east of the continent have 124 

mirrored those in the west following the introduction of agricultural subsidies through the 125 

Common Agricultural Policy (CAP). For example, farmland bird species have declined by up 126 

to a third in the new EU member states (Reif and Vermouzek, 2019; Szép et al., 2014).  127 

These declines have occurred despite an increasing proportion of the CAP’s approximately 128 

€60 billion annual budget being earmarked to improve environmental outcomes, with €66 129 

billion earmarked for this purpose during the current CAP period (2014-2020), in addition to 130 

other funds such as the estimated €5.8 billion spent each year on designating, protecting and 131 

managing Natura 2000 sites (European Commission, 2019a, 2016; European Court of 132 

Auditors, 2020). Agri-environmental schemes have been the main target of this funding, but 133 

the introduction of ‘greening’ measures in 2013 with a budget of approximately €12 billion 134 

per year (8% of the total EU budget) was intended to obligate all farmers to undertake 135 

environmentally-friendly farming activities on some of their land. However, the greening 136 

implementation required no management change whatsoever on 95% of EU farmland, and 137 

has consequently been described by the EU’s independent external auditor as an 138 

environmentally ineffective income-support scheme (European Court of Auditors., 2017) in 139 

which environmental expenditure and impact have not even been reliably tracked (European 140 

Court of Auditors, 2020). In fact, literature suggests that the CAP as a whole has not only 141 

failed to prevent environmental damage, but has actively caused it by maintaining 142 

mechanisms that favour agricultural intensification (Reif and Vermouzek, 2019). 143 

The failure of EU agricultural subsidies to achieve their environmental objectives is not due 144 

to a lack of knowledge about the adverse impacts of agricultural practices or the changes 145 

necessary to redress these. Numerous scientific studies have identified systemic changes and 146 
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specific management practices necessary to better maintain biodiversity and protect the 147 

environment. Several of these management practices are already eligible for support under 148 

the CAP’s greening programme (e.g. allowing land to lie fallow, incorporating some degree 149 

of agroforestry and maintaining field margins) (European Commission, 2017; Hart et al., 150 

2017; Pe’er et al., 2017; Shackelford et al., 2017; Sutherland et al., 2018). However, their 151 

uptake has been limited, prompting considerable research into methods for improving rates of 152 

adoption (Brown et al., 2019; Díaz and Concepción, 2016; Navarro and López-Bao, 2018; 153 

Pe’er et al., 2019). A recent report by the European Environment Agency found that CAP 154 

interventions “have failed to deliver significant effects up to the scale and urgency of the 155 

challenges”, necessitating a “fundamental sustainability transition” in the European food 156 

system (European Environment Agency, 2019). More than 3,600 scientists signed a recent 157 

open letter calling for an urgent revision of the CAP to take these and other suggestions into 158 

account (Pe’er et al., 2020). 159 

Ultimately, if attempts to improve the environmental outcomes of the CAP are to be 160 

effective, there must be greater uptake of environmentally-beneficial management practices 161 

by Europe’s farmers. The rationale of European agri-environmental subsidies is to 162 

compensate farmers for lost income and additional costs, as well as to overcome perceived 163 

unwillingness to pursue environmental objectives (Batáry et al., 2015; de Snoo et al., 2013). 164 

However, recent reviews and meta-analyses suggest that European farmer decision-making is 165 

far more nuanced and diverse than this policy rationale implies (Bartkowski and Bartke, 166 

2018; Brown et al., 2019; van Vliet et al., 2015). Failure to account for the array of farmer 167 

motivations may result in poorly-targeted incentives, reduced farmer uptake over time, and 168 

even distortions of those motivations if they encourage subsidy dependence over intrinsic 169 

determination (Herzon and Mikk, 2007; Kovacs, 2019).  170 

In this study, we assess whether the design of environmental measures in the CAP reflects 171 

current knowledge about farmers’ decision-making. We do so on the basis of a 172 

comprehensive review of literature dedicated to farmers’ uptake of environmental 173 

management practices over the past 10 years and interviews with policy-makers, advisors and 174 

farmers in seven EU countries, focusing specifically on the Ecological Focus Area (EFA) 175 

scheme. EFA-related payments support farmers who adopt or maintain farming practices 176 

intended to help meet environmental and climate goals on arable land. As one of the 177 

mechanisms introduced under the CAP’s Pillar 1 (direct payments; the other mechanisms 178 

being crop diversification and maintenance of permanent grassland), it involves different 179 

payment calculations and implementation rationale than agri-environment measures under the 180 

CAP’s Pillar 2 (rural development), but requires Member States to decide which EFAs to 181 

make available to their farmers, and farmers themselves to choose among these. In the 182 

following section, we outline the development of the relevant agricultural policy at EU and 183 

national levels to elucidate the ways in which farmer choice is anticipated, and pre-empted, in 184 

available policy options. We then specify our review and interview methods, and proceed by 185 

analysing the motivations that have been found to govern farmers’ decision-making in the 186 

previous and current CAP iterations (2007–2020), in comparison to current policy-makers’ 187 

understandings of farmers’ decision-making with respect to EFA options. We conclude with 188 

a reflection on the political, policy and environmental consequences of misunderstandings of 189 

farmer motivations for participation in environmental schemes, and their relevance for the 190 

current revisions of the CAP for 2021–2027 (European Commission, 2019a). 191 

 192 
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2. Background: Delineation and choice of agricultural ‘greening’ policy options 193 

between the Europe Union and Member States 194 

The Ecological Focus Area (EFA) scheme, which is adopted as one focus of this study, forms 195 

part of the CAP’s Pillar 1, and is a mandatory scheme in which farmers receive payments for 196 

selecting and implementing specified management options on arable land. EFAs are not the 197 

only environmental measures supported by the CAP, and so their development occurs within 198 

a broader framework of EU-funded agri-environment schemes (Batáry et al., 2015). Before 199 

individual farmers are given the opportunity to choose management options for implementing 200 

at farm level, these options are defined at European and national levels. The first step is a 201 

negotiation between the European Commission, European Parliament and European Council, 202 

which determines the full range of available options under the CAP. Member States then 203 

select options offered to their farmers at national levels according to national priorities and 204 

context. The nationally selected options must finally be approved by the Commission and 205 

sometimes are negotiated further. This may result in national exemptions to the general rules. 206 

During the negotiation of the most recent CAP reform (2013–2014), the European 207 

Commission proposed to link 30% of the direct payments (to which all farmers with over 1 208 

hectare of land are eligible) to management practices that contribute to climate change 209 

mitigation and environmental protection, and to require the establishment of EFAs across 7% 210 

of each farm’s area (European Commission, 2011a). This proposal was subsequently 211 

modified by the European Parliament to add a “green by definition” allowance for organic 212 

farms, to reduce the required EFA area to 3% of agricultural land (an area of 5% was 213 

ultimately agreed), to introduce “light-green” EFA options with fewer proven environmental 214 

benefits and to lower penalties for non-compliance. Finally, the European Council introduced 215 

‘catch and cover crops’ as a further EFA option, supported higher flexibility for Member 216 

States regarding implementation and introduced further exemptions of farms from greening 217 

obligations (Brown et al., 2019). The above modifications lowered the environmental 218 

ambition of the greening, notwithstanding the existence of other forms of environmental 219 

payment (e.g. for Agri-environment-climate Measures (AECM), which can be 220 

complementary to greening measures but not double-funded as such). 221 

The process has been driven largely by agricultural and political interests. The European 222 

Parliament’s Committee on Agriculture and Rural Development is a key negotiator in CAP 223 

reforms, and nearly a third of its members during the negotiation phase were either 224 

agricultural land-holders or members of farmer associations, suggesting substantial input 225 

from farming interests (Knops and Swinnen, 2014; Roederer-Rynning, 2015). The anticipated 226 

response of the farming community to the new legislation was also a key consideration for 227 

policy-makers, with costs and inconvenience to farmers, reductions in food production and 228 

threats to rural livelihoods among policy-makers’ stated concerns about stronger EFA 229 

regulations (Hart and Baldock, 2011; Knops and Swinnen, 2014; Matthews, 2013). A 230 

subsequent review by the European Court of Auditors found that Member States selected 231 

EFA options to minimise burdens on farmers, even rejecting the evidence-based 232 

recommendations for ensuring environmental benefits that they had commissioned in the first 233 

place (European Court of Auditors, 2017). 234 

In 13 Member States, six or fewer of the 18 possible EFA options were ultimately made 235 

available to farmers, with the most commonly-offered options those with the fewest 236 

environmental benefits (e.g. catch crops, nitrogen fixing crops and short rotation coppice) 237 

(Brown et al., 2019; European Commission, 2015; Underwood and Tucker, 2016). This 238 

generally resulted in ‘menus’ of options incapable of delivering meaningful environmental 239 
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benefits (European Commission, 2017; European Court of Auditors., 2017; Pe’er et al., 240 

2017), not least because they were poorly suited to the interests and needs of low-intensity 241 

farming environments and methods (Sutcliffe et al., 2015). The curtailment of EFA options 242 

also had the inevitable effect of limiting farmers’ options for environmentally-beneficial land 243 

management.  244 

 245 

 246 

 247 

3. Methods 248 

We used two methods to gain insight into the factors that affect farmers’ decision-making 249 

about environmental payments. First, we undertook a review of scientific literature published 250 

between 2007 and 2019 to identify the factors that influence such decision-making. Second, 251 

we undertook interviews with national-level policy makers and advisors or farmers from 252 

seven EU Member States (Czechia, Finland, Germany, Greece, Hungary, Spain and Sweden; 253 

Table 1). We used the interviews to explain the selection of EFA management options that 254 

were offered by national governments to farmers, and the perceptions of farmer decision-255 

making with respect to those options. We then compared the findings of these two steps to 256 

assess overlaps and mismatches between the design of EFA policy options and farmers’ 257 

broad decision-making as portrayed in scientific literature.  258 

In the interviews, we used EFA as a specific focus due to its recent implementation and the 259 

fact that, because it falls under Pillar 1 (as opposed to agri-environmental payments), most 260 

farmers had been exposed to it. This may limit the generality of interview results, and we 261 

adopted a broader focus in the literature review in order to capture a representative range of 262 

farmers’ motivations and to explore how farmers deal overall with pro-environmental policy 263 

interventions. We addressed the partial mismatch between the literature review focus and that 264 

of the interviews by including questions to farmers and advisors also about broader agri-265 

environment options, working with the existing limited research on greening and EFA, and 266 

considering the limitations in interpreting the results.  267 

3.1.Literature review 268 

Our literature review took the form of a Rapid Evidence Assessment (Dicks et al., 2017) of 269 

academic titles to find all peer-reviewed articles dealing with farmer uptake of 270 

environmentally-focused management practices on farmland within the EU plus Switzerland 271 

and Norway. The latter countries were included in order to cover distinct regulative settings 272 

within a similar biophysical and socio-cultural context, consistently with comparable reviews 273 

such as Bartkowski & Bartke (2018). We limited the search to 2007–2019 to cover the previous 274 

(2007–2013) and current (2014–2020) CAP periods. Prior to the review, we identified papers 275 

of potential relevance to the topic based on our expertise in the field. This yielded a list of 22 276 

papers published within the desired timeframe. We also used this initial list as a ‘pilot’ dataset 277 

to identify classes of factors that could be relevant in the final review. We searched in Web of 278 

Science Core Collection in March 2018 with the following terms: (Agri-environmental OR 279 

agrienvironment OR agrienvironmental OR Agri-climate-environment OR agri-environment 280 

OR "ecological focus area*" OR "compulsory greening") AND (measure OR scheme OR 281 

program OR programme) AND (behaviour OR behavior OR attitude OR participation OR 282 
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uptake OR compliance OR adoption OR choice OR decision* OR preference*)). The search 283 

returned 642 papers, including 17 of the 22 papers suggested by members of the group (77% 284 

coverage of the suggested papers). The search was subsequently repeated in June 2019 to bring 285 

the assessment up to date, returning an additional 121 papers (763 in total) (Fig. 1).  286 

We assessed the resulting papers in three consecutive stages. In the first stage we trimmed the 287 

papers using title and abstract, and in the second using their full text, on the basis of whether 288 

they dealt directly with farmer uptake of environmentally-relevant practices within the study 289 

region (EU-28 + 2 (Switzerland and Norway)). These exclusion steps were subject to random 290 

cross-checking by different members of the author team, with at least 2 excluded papers from 291 

each reviewer being independently checked. No disagreements were found. Following these 292 

steps, we retained 241 papers (208 from the original review and 33 from the updated 2019 293 

review) for further analysis. In the third step, these papers were distributed among 11 reviewers 294 

who read and extracted information from their designated papers according to a review 295 

spreadsheet designed to capture the factors identified from the original 22 suggested papers, as 296 

well as a range of contextual information (coding categories are available in Appendix 1). For 297 

each factor, we recorded the reported existence, direction and approximate strength of its effect 298 

on uptake of environmental measures, on a (-2 to 2) scale (i.e. so that weak and strong effects, 299 

both positive and negative, could be recorded as well as instances of ‘no effect’). Each reviewer 300 

also cross-checked two randomly-selected papers first reviewed by other reviewers, finding no 301 

substantive differences.    302 

In presenting the results of the literature review below, we use few quantitative summaries 303 

because of the difficulty of disentangling reported findings from research assumptions, 304 

methods, or survey questions across the literature as a whole. This difficulty is apparent, for 305 

instance, in the relative dominance of research on the economic aspects of farm management, 306 

and the relative paucity of research on social aspects (similar to Dessart et al., 2019). 307 

Furthermore, quantitative summaries of an earlier iteration of the literature review used here 308 

are presented in Brown et al. (2019), and the results below build on and extend these summaries 309 

where relevant. We also checked for biases in the evidence base from different interview 310 

sample sizes, and from different methods and geographical foci in the literature, by analysing 311 

sub-sets of the results. Nevertheless, the review remains non-exhaustive and complements 312 

other recent reviews based on distinct but mutually intersecting samples (e.g. Bartkowski and 313 

Bartke, 2018; Dessart et al., 2019). We therefore highlight any mismatches between our 314 

findings and these other reviews below. 315 

 316 

 317 

 318 

 319 

 320 

 321 

 322 

 323 
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 324 

 325 

 326 

 327 

 328 

 329 

Figure 1: Summary of Rapid Evidence Assessment literature review based on the standardised flow 330 
chart of the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) 331 
guidelines (Moher et al., 2009) 332 

 333 

3.2.Interviews 334 

We carried out semi-structured interviews with two groups of interviewees: national-level 335 

decision-makers and advisors or farmers. National-level decision-makers worked with the 336 
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relevant agricultural Ministry in each country and were involved either in European-level 337 

negotiations or national decision-making processes (Table 1). We asked them about the 338 

decision-making process behind the national-level selection of EFA measures, the actor 339 

composition of decision-making bodies, as well as the reasons why particularly effective 340 

environmental measures were or were not included in the national EFA portfolio of their 341 

country. We also asked about their perceptions of farmers’ reasons for adopting or not 342 

adopting particular EFA measures (see Appendix 2 for interview guidelines). 343 

 344 

 345 

We also interviewed advisors and farmers to explore perceptions of farmer motivations in 346 

choosing among the EFA options, as well as among other agri-environmental options.  The 347 

interviews consisted of three parts (Appendix 2). In the first, we asked open questions about 348 

farmers’ motivations for adopting environmental measures. In the second, we asked 349 

structured questions about specific possible determinants of adoption or non-adoption, and in 350 

the third we asked interviewees to assess the validity of several hypotheses derived from the 351 

literature review. 352 

In both interview groups, responses were transcribed before being categorised and coded for 353 

themes and variation around set questions. Advisor and farmer interviews were designed to 354 

ensure that factors identified in the literature review would be touched upon, but with 355 

additional flexibility to allow questions to be tailored to each country’s socio-economic, 356 

biogeographic and administrative context. Interviewees were chosen for their experience in 357 

the CAP system and knowledge of the agricultural sector within their country, and were 358 

generally farm advisors or farmer extension service personnel. The numbers and backgrounds 359 

of all interviewees are given in Table 1, and interview guidelines and questions are available 360 

in Appendix 2. Interview numbers in each country depended upon availability of 361 

interviewees and interviewers, and were not intended to identify ‘representative’ national 362 

views but to illustrate particular viewpoints. Comparisons were made within and between 363 

countries to avoid bias in the results due to different numbers of interviews (which varied 364 

between 3 and 13). 365 

 366 

 367 

 368 

 369 

 370 

 371 

 372 

 373 

 374 
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 375 

 376 

 377 

 378 

 379 

 380 

Table 1: Summary of the national-level and advisor and farmer-level interviewees. For complete 381 
details see Brown et al. (2019). Decision-maker interviews were not conducted in Spain due to time 382 
and resource constraints, while bias from the relatively large sample size in Finland was checked for 383 
in the analysis. 384 

Country No. interviews 

with decision-

makers 

Decision-maker 

interviewee 

background(s) 

No. interviews 

with advisors and 

farmers 

Advisor and farmer 

interviewee background(s) 

Czechia 1 Ministry of 

Agriculture 

3 Association of Private Farms 

and Association of Young 

Farmers 

Finland 1 Ministry of 

Agriculture and 

Forestry 

13 Metsähallitus (state owned, 

responsible for 1/3 of 

Finland’s surface area); 

Centre for Economic 

Development, Transport and 

the Environment; active 

farmers; Rural advisory 

services 

Germany 1 Ministry for 

Agriculture 

3 Active farmers and local 

nature conservation agency 

Greece 1 Ministry of Rural 

Development and 

Food 

3 Farmers and agronomists 

(representatives of farmers’ 

associations and of the public 

sector on EU-funded 

programmes) 

Hungary 1 Hungarian Ministry 

for Agriculture and 

Rural Development 

3 Farm administrators from the 

National Chamber for 

Agriculture (NAK) 

Spain 0  6 Regional chapter of farmer 

associations and cooperatives 

in Aragon and Navarre, and 

farm advisors  

Sweden 1 Ministry for 

Agriculture 

4 Regional and local chapter of 

farmer associations (Skåne 

and Östergötland) 

 385 

4. Results 386 

 387 
4.1. Overview 388 

Our review incorporated a large body of literature, while our interview data are derived from a 389 

relatively small sample. The literature and the interviews were also unevenly and differently 390 
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distributed across countries, with the literature mainly dealing with western Europe (see Brown 391 

et al. (2019) and also the similar finding of Bartkowski & Bartke (2018)) and the interviews 392 

being restricted to just seven countries (Table 1). Comparisons between the two are therefore 393 

of limited rigour, and we consider their consistency with broader literature in the Discussion 394 

section. In addition, our interviews mainly focused on EFA measures while our review included 395 

broader agri-environment interventions to capture a full range of farmer motivations. 396 

Notwithstanding these caveats, we discovered a similarity of views held by national-level 397 

policy-makers and advisors and farmers across our investigated case study countries, and that 398 

these views did not accord well with the array of farmer motivations as investigated and 399 

demonstrated by the literature (Table 2). This is particularly striking given that advisors and 400 

farmers were actually prompted to consider these different factors, and actively dismissed 401 

several of those highlighted in the literature.  402 

Differences between assumed and literature-based motivations were fewest and smallest for 403 

economic factors, and advisors and farmers were slightly better aligned with farmer decision-404 

making than were national decision-makers, but many areas of significant misalignment 405 

remained. In particular, the spread and dependencies of factors influencing farmer decision-406 

making in the literature were far greater than was recognised in either national decision-making 407 

or advisor and farmer interpretations. Instead, interviewees predominantly supplied a relatively 408 

simplistic and homogeneous image of governments and farmers selecting EFA management 409 

options that provided the greatest economic benefits (and smallest costs), consistent with 410 

economic ‘rational individualised self-interest’ assumptions that have a long history in 411 

agriculture (Lipion, 1968; Vanclay and Lawrence, 1994). The more comprehensive literature 412 

on farmer decision-making, in contrast, suggested that farmers were influenced by a range of 413 

economic, social and attitudinal factors, with highly context-dependent effects that involved 414 

trade-offs between different objectives. In the following, literature findings are explored with 415 

some comparison to interview material within broad emergent factor groups (Table 2).  416 

Factors Farmer 
behaviour 
(literature) 

Advisor and 
farmer views 
(interviews) 

National decision-
maker (interviews) 

Economic  Benefits    

Costs    

Socio-
demographic 

Experience    
Education    
Age    

Farm 
structure 

Consistency with 
farm activities 

   

Size    
Tenure    
Productivity    

Farmer beliefs 
& values 

Productivist 
motivation 

   

Environmentalist 
motivation 

   

Societally oriented 
motivations  

   

Social openness, 
trust & networks 

   

Policy design  Complexity    
Flexibility    
Coherence with 
other policies 
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Perceived 
legitimacy 

   

Environmental Direct benefits    
Indirect benefits    

Table 2: The importance of different groups of factors to farmer decision-making as revealed in the literature, the 417 
perceived importance of those factors among advisors and farmers, and the importance given to them in national-418 
level selection of management options to offer to farmers. The intensity of the shading indicates the importance 419 
of these effects, with importance assigned according to the number of times each factor group was identified and 420 
the strength attributed to it in interviews or literature (white = not mentioned or no importance, lightest shade = 421 
mentioned in up to ca. 1/3rd of cases or predominantly given low importance, middle shade = mentioned in up to 422 
ca. 2/3rds of cases or predominantly given mid or mixed importance, darkest shade = mentioned in more than ca. 423 
2/3rds of cases or predominantly given high importance). We explore the specific meanings and realisations of the 424 
factors in the text, and further details of these and more detailed sub-factors are provided in Brown et al. (2019). 425 
The reviews of Bartkowski & Bartke (2018) and Dessart et al. (2019) also provide complementary results using 426 
overlapping but distinct categories and sub-categories.  427 

 428 

Our checks for differences across the literature related to methods or geographical foci 429 

showed limited variation. Our inclusion of Norway and Switzerland alongside the EU 430 

member states did not reveal large differences in decision-making in these different contexts: 431 

only two papers dealt with Norway while the 11 papers dealing with Switzerland were 432 

reasonably consistent with the broader literature. In them, slightly less importance was 433 

attributed to structural and socio-demographic factors and slightly more to environmental and 434 

farmer-values-related factors. Further work is required to assess whether these are meaningful 435 

differences, along with the implications of the strong west-European bias in the literature. We 436 

also removed 14 literature reviews from our sample (to check for any effect of double-437 

counting and possible bias) and found these to be very consistent with the overall results, 438 

with only slightly less reporting of financial factors. However, we also found that studies 439 

based on statistical analysis tended to highlight structural factors more than the rest of the 440 

literature, and those based on modelling of empirical data tended to highlight economic 441 

factors. Interestingly, five papers that surveyed experts on farmer decision-making produced 442 

a similarly limited range of factors as our own interviews did, contrasting sharply with the 443 

rest of the literature.  444 

 445 

4.2. Economic Factors 446 

Economic factors were the most commonly-referenced group in the literature as well as 447 

interviews. In the literature, we found thirty papers that identified higher payments as being 448 

central to farmer uptake, with direct positive relationships shown, for example, in Germany 449 

(Bock et al., 2013), Italy (Borsotto et al., 2008), Ireland (Di Falco and van Rensburg, 2008) 450 

and EU-wide (Ruto and Garrod, 2009). Extra ‘bonus’ payments for longer contracts or other 451 

features were found to lead to higher uptake in Spain (Alló et al., 2015) and France (Kuhfuss 452 

et al., 2016; Le Coent et al., 2017). A key feature of such payments was that they should go 453 

beyond recompense for implementation or opportunity costs. Furthermore, Prager and 454 

Posthumus (2011) reported that compensation for such costs should also account for the need 455 

to learn new skills, and that payments may additionally need to overcome lower levels of 456 

satisfaction and higher levels of uncertainty associated with less intensive land management. 457 

For some farmers, implementation was perceived as increasing economic diversity and 458 

resilience (Dörschner and Musshoff, 2013; Mouysset et al., 2013). Conversely, the fear of 459 

sanctions for poor performance was identified as a barrier to uptake in some cases (Kovács, 460 
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2015; Prazan and Theesfeld, 2014; Zinngrebe et al., 2017). More generally, interaction between 461 

economic and other factor considerations was repeatedly highlighted in the literature as 462 

tempering ‘simple’ economic rationality. Social, structural or environmental characteristics 463 

were identified as relevant (e.g. in the importance to farmers of maintaining traditional modes 464 

of production), and capable of altering economic responses to policy options (Hammes et al., 465 

2016). 466 

 467 

In national-level interviews, direct financial benefits to farmers were consistently highlighted 468 

as crucial to the selection of EFA options (and were also seen as beneficial to the state through 469 

increased electoral support, particularly in eastern European countries where rural voting 470 

populations remain higher than in western Europe). This similarity occurred despite some of 471 

the factors identified in the literature having limited relevance to a compulsory scheme such as 472 

EFA. For example, our Hungarian interviewee stated that the government’s motivation was to 473 

“make the most amount of money and options available to Hungarian farmers” and “to provide 474 

farmers with the largest range of options possible, so that they could get the most out of the 475 

direct payments of the CAP”. This sentiment was explicitly echoed by the interviewees from 476 

Czechia and Greece, who suggested that a major consideration in the choice of EFAs was the 477 

benefits that producers would receive. No relationships between economic and other types of 478 

factor were cited. It is notable that none of our interviewees suggested that different motivations 479 

were at play in broader agri-environment schemes, even, in the case of advisors and farmers, 480 

when asked specifically about this.  481 

 482 

Advisors and farmers also identified higher payment rates as being of primary, and 483 

independent, motivational importance for farmer choices (Germany, Hungary, Finland, 484 

Sweden, Czechia, Greece). Spanish and Hungarian interviewees suggested that policy-makers 485 

did not fully appreciate the need for farmers to financially sustain their businesses. Associated 486 

with this was the recognised need for farmers to overcome implementation and opportunity 487 

costs involved in some environmental measures like the management of landscape elements 488 

(e.g. hedges, trees or terraces). Several interviewees expressed dissatisfaction with current 489 

payment rates for landscape elements, buffer strips and fallow land (Germany, Sweden, 490 

Finland, Germany, Hungary), and with the ‘one-size-fits-all’ nature of these payments, which 491 

fails to account for dependencies on local conditions such as soil quality (Czechia). These 492 

inconsistencies with local practices or conditions were not mentioned by national government-493 

level interviewees as a consideration. 494 

 495 

 496 

4.3. Socio-demographic factors 497 

 498 

Socio-demographic factors were frequently identified in the literature as affecting farmers’ 499 

participation in environmental measures in general (though causative or explanatory linkages 500 

between socio-demographic factors and behaviour were rarely investigated). The clearest 501 

relationships in this category concerned the effects of knowledge or experience of particular 502 

management options, and general education levels, both of which were strongly associated 503 

with uptake (Lastra-Bravo et al., 2015; Micha et al., 2015; Siebert et al., 2010) and even with 504 

ultimate environmental impact (McCracken et al., 2015). However, evidence about the effects 505 

of farmer age was contradictory, even within the same countries. While younger farmers 506 

were sometimes found to be more open, able or willing to experiment with new management 507 

options, other studies reported that uptake was higher amongst older farmers (Arata and 508 

Sckokai, 2016; Lastra-Bravo et al., 2015) (the effects of farmer age were found to be slightly 509 

stronger in the review of Bartkowski & Bartke (2018)). Similarly, part-time farmers may be 510 



14 

the most likely to adopt measures (van Vliet et al., 2015; Vesterager and Lindegaard, 2012), 511 

or the least likely (Mante and Gerowitt, 2009; Matzdorf and Lorenz, 2010). We also found 512 

two studies that investigated differences in uptake between male and female farmers (in 513 

Spain and Sweden), both of which concluded that adoption rates were lower among female 514 

farmers (Franzén et al., 2016; Špur et al., 2018), though in one case a link to different 515 

knowledge levels was posited (Špur et al., 2018) (the review of Bartkowski and Bartke, 2018 516 

found eight additional studies with mixed results about different behaviour among male and 517 

female farmers). In our interviews, in contrast, socio-demographic characteristics were not 518 

raised by national-level interviewees, and advisors and farmers only identified previous 519 

experience with conservation measures and knowledge of biodiversity as important to 520 

farmers applying to participate in environmental schemes. In this case, the distinction 521 

between the mandatory EFA and optional agri-environment schemes may provide an 522 

explanation, albeit one that was again not raised by interviewees.  523 

 524 

 525 

4.4. Farm structural factors 526 

Various structural factors were highlighted in the literature. Preferences for implementing 527 

environmental measures on marginal (including mountainous areas and islands), extensive, 528 

organic or otherwise less productive land were frequently identified, and sometimes linked to 529 

the lack of additional work required for implementation – in some cases undermining the 530 

additionality of those measures relative to prior management (e.g.Borsotto et al., 2008; Van 531 

Herzele et al., 2013; Zinngrebe et al., 2017). Effects of other factors were less clear-cut. For 532 

instance, similar numbers of studies found that measures were more likely to be taken up by 533 

small farms (Aslam et al., 2017; Pascucci et al., 2013; Walder and Kantelhardt, 2018) as by 534 

large farms (Grammatikopoulou et al., 2013; Ruto and Garrod, 2009; Zimmermann and Britz, 535 

2016), and by non-production-oriented or less profitable farms (Breustedt et al., 2013; Micha 536 

et al., 2015; Ruto and Garrod, 2009) as by professional or full time farmers (Gatto et al., 537 

2019; Matzdorf and Lorenz, 2010; Pascucci et al., 2013). 538 

These nuances were not reflected in our interview findings, to some extent reflecting the 539 

specific nature of EFAs, which are by definition only applicable only to arable land. In 540 

national-level interviews, the consistency of subsidised management options with existing 541 

practices, landscape features or policies was the most frequently identified factor of any 542 

category (notably, the review of Bartkowski & Bartke (2018) also found this as being 543 

strongly important from their literature sample, with farm size slightly less so). Interviewees 544 

from Hungary, Czechia, Germany and Sweden identified this as important; in Hungary 545 

payments for stone walls were not offered as these were not typical features of Hungarian 546 

landscapes, and in Czechia hedges, field margins and buffer strips were additionally excluded 547 

as being atypical and ‘untraditional’. Other measures such as agroforestry were considered 548 

irrelevant in a number of countries (Sweden, Hungary, Finland, Czechia). Farmer 549 

representatives also emphasised the importance of existing practices in determining the 550 

selection of management options, but went beyond this to identify farm size, land 551 

productivity and tenure as extra factors. Tendencies were identified for greater uptake among 552 

farmers with large farms or marginal land, both of which minimise the scale of change and 553 

risk involved in implementation. Conversely, tenure insecurity was thought to reduce the 554 

likelihood of uptake, a finding of great relevance amongst trends of increasing levels of 555 

tenancy throughout Europe. Advisors and farmers also argued that payments should be 556 

reserved for professional or full-time farmers, who rely on their farming income and therefore 557 

may be less likely to adopt measures with unknown impacts. 558 
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4.5. Farmer beliefs and values 559 

In the literature, a wide range of beliefs and values are shown to play a role in determining 560 

farmer engagement. In particular, strong positive correlations exist between pro-561 

environmental attitudes and participation in biodiversity schemes, and negative correlations 562 

between productivist (or traditionalist) attitudes and participation (Breustedt et al., 2013; 563 

Espinosa-Goded et al., 2013; Grammatikopoulou et al., 2013; Kvakkestad et al., 2015; Micha 564 

et al., 2015). Beyond these, specific characteristics increasing farmers’ openness and societal-565 

identity (i.e. farmers perceiving their role in wider society as important) were found to 566 

correlate positively with participation (de Krom, 2017; Gabel et al., 2018). This link may also 567 

contribute to the tendency for farmers with strong social networks and vertical capital, social 568 

trust or neighbourly relations, to participate (Alló et al., 2015). In fact, such social 569 

connectedness may also lead to changes in farmers’ attitudes or values, and therefore their 570 

willingness to adopt particular management practices, highlighting the dynamic social nature 571 

of this group of factors (Rose et al., 2018; Siebert et al., 2006).  572 

In contrast to the literature, our national interviewees only referred to farmers’ beliefs and 573 

values in terms of supposed ‘productivism’, by which they meant that farmers select schemes 574 

that allow them to maximise income and productivity. This was used by a number of 575 

interviewees to explain the widespread selection of nitrogen-fixing crops, cover crops and 576 

fallows, in particular. This productivist narrative was also apparent among advisors and 577 

farmers: “farmers see themselves as producers, not as stewards of nature” (Spain). This group 578 

also recognised the existence of other perspectives, however, suggesting that some farmers 579 

held pro-environment values and felt responsible for “environmental stewardship”, future 580 

generations and sustainability, all of which increased the likelihood of biodiversity measure 581 

uptake. A number of interviewees expressly lamented the absence of “a broader discussion on 582 

the role of agriculture and food production in society” (Sweden), and the benefits of certain 583 

management practices in particular societal contexts (Germany, Spain).  584 

 585 

4.6. Policy design 586 

 587 

Issues of legitimacy were particularly apparent in the literature concerning policy design. In 588 

Hungary, farmers perceived political bias in the state’s monitoring and auditing requirements 589 

(e.g. Kovács, 2015), and in Greece prior negative experiences with state actors, or 590 

perceptions of corruption, made farmers unwilling to engage with policy schemes, especially 591 

where external oversight of farm affairs was necessary (Micha et al., 2015). Policy 592 

complexity, inflexibility and administrative burdens were identified in the literature as 593 

barriers to uptake across Europe (Zinngrebe et al., 2017, Ruto and Garrod, 2009). Specific 594 

factors included excessive time and labour requirements (EU-wide; Lastra-Bravo et al., 2015) 595 

and the inability of farmers to pay for consultants (in Hungary; Kovács, 2015). These 596 

problems were seen as surmountable, however, through appropriate design of the 597 

implementation process. In Austria, the greatest conservation efforts and ecological benefits 598 

were achieved via compromise-oriented implementation methods in which trade-offs 599 

between farmer preferences were formalised and accepted (Geitzenauer et al., 2016).  600 

The complexity of EFA policy design was also a major factor identified by national-level 601 

interviews as affecting the capacity of government institutions as well as individual farmers. 602 

In this case, of course, participation is compulsory and so farmers to do not have the option of 603 
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entirely avoiding the administrative burden. Nevertheless, measure selection was said to be 604 

determined by the ease of any monitoring required by state agencies to ensure compliance. 605 

Further specific examples included the prohibitively high costs of mapping watercourses in 606 

Finland, and a lack of institutional access to maps and poor communication channels between 607 

Hungarian water authorities and agricultural offices. Greek and Finnish interviewees further 608 

suggested that there was a determining role in the need to keep administrative costs low for 609 

both state agencies and farmers. Similarly, the extent of flexibility in policy design was 610 

viewed as important, as it allowed requirements to be adjusted to institutional and local 611 

contexts. Even in the absence of flexibility, complementarity with other policies (national 612 

policies beyond the CAP) influenced political decisions at the national level (Sweden, 613 

Finland, Greece, Czechia).  614 

 615 

Advisors and farmers likewise regarded complexity as negatively influencing uptake, but 616 

suggested that specific measures such as improved training, registration and technical 617 

assistance (e.g. with high precision mapping) could help to offset this effect (Germany, 618 

Hungary, Finland, Sweden, Czechia, Greece). Empowering farmers in this way could reduce 619 

barriers to uptake (Greece), but could also reduce the control of government agencies and 620 

consultants, making outcomes “less dependent on the attitude of the auditor” (Hungary). As a 621 

Spanish interviewee said, “the fact that the implementation of the measures is very complex 622 

needs to be reviewed to make them more ‘friendly’ to the producers”, especially in terms of 623 

reducing bureaucracy so that farmers can be “near their land rather than filling in papers”. 624 

Again, flexibility was identified as a key component to improving uptake, for instance 625 

through potential adjustments to local contexts (Czechia, Spain). Administrative burdens, 626 

monitoring and the threat of sanctions were seen as undesirable (Greece, Sweden, Germany), 627 

and voluntary measures or those consistent with other policies were generally seen as 628 

preferable. However, a counterpoint was provided by some advisors and farmers who 629 

identified a tendency to accept greater regulation where it is associated with greater political 630 

legitimacy. For example, interviewees alluded to farmer preferences for “regulation and 631 

higher resulting prices instead of receiving subsidies”, and suggested “farmers are sick of 632 

having to sell their products at low costs and then be implicitly compensated with ‘green’ 633 

payments. They would rather have their products better paid in the market, even if under 634 

stricter environmental requirements” (Spain). The tendency for the largest and most intensive 635 

farms to receive the greatest subsidies was identified as one perceived indication of policy 636 

illegitimacy. 637 

 638 

4.7. Environmental factors 639 

 640 

In the literature, direct and indirect environmental benefits were identified by a minority of 641 

papers. In general, positive environmental attitudes were found to be correlated with uptake 642 

in general (see above), as were specific perceptions of environmental degradation or a need 643 

for environmental protection (Barreiro-Hurlé et al., 2010; Emery and Franks, 2012). In some 644 

cases, perceived benefits included safeguarding particular species or habitats (Dutton et al., 645 

2008; Saxby et al., 2018). Further effects are hinted at by correlations between 646 

environmentally valuable areas, grasslands or diverse landscapes and increased uptake of 647 

environmental management options among farmers  (e.g. Espinosa-Goded et al., 2010; 648 

Grammatikopoulou et al., 2013; Hammes et al., 2016; Hynes et al., 2008; Mante and 649 

Gerowitt, 2009; Matzdorf and Lorenz, 2010). Indirect benefits were also identified; for 650 

example in Poland a majority of surveyed farmers expected productivity gains from the 651 

application of environmental measures (Świtek and Sawinska, 2017).  652 
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At national decision-making levels, ecological factors were not identified as playing a direct 653 

role (with the exception of a German interviewee’s claim that measures were selected “in the 654 

interest of sustainable agriculture”). Specific indirect benefits were identified in Finland and 655 

Sweden, where nitrogen-fixing crops were seen as reducing the need for mineral fertilisers 656 

and energy for their production, and imported protein crops and the associated deforestation 657 

in South America. Advisors and farmers also made few references to ecological factors, but 658 

did imply some environmental motivations amongst farmers by suggesting that the 659 

environmental benefits of management options should be better demonstrated and rewarded 660 

to encourage uptake (Germany, Greece, Spain). 661 

5. Discussion 662 

Our literature review of a decade’s worth of academic research on farmer motivations in 663 

adopting environmental subsidies or payments revealed a wide range of context- and inter-664 

dependent factors. The results from our small number of interviews with policy-makers and 665 

advisors and farmers from across the EU were to some extent consistent with the literature, 666 

but also suggested interesting mismatches between research and interviewee’s perceptions. 667 

This mismatch may partly stem from the sample size differences and the interviews’ focus on 668 

EFAs. However, the consistency of responses within and across different states, and their 669 

resemblance to previous findings (discussed below) suggest the existence of notable 670 

misconceptions about farmer decision-making among actors involved in policy-making. That 671 

these consistencies emerge despite the policy-maker and advisor and farmer interviews 672 

having somewhat different designs also adds weight to their interpretation as meaningful. 673 

That said, we first deal with limitations of our study before going on to a broader discussion 674 

of our findings. 675 

Limitations 676 

Our literature review was not fully systematic and missed some papers known by the authors 677 

to be relevant. Other recent reviews (e.g. Bartkowski and Bartke, 2018; Burton, 2014; Dessart 678 

et al., 2019) provide overviews of different sets of literature (each having similar but non-679 

identical samples), although they make very similar findings with the few exceptions 680 

highlighted above. Our earlier review (Brown et al. 2019) along with those of Dessart et al. 681 

(2019) and Bartkowski and Bartke (2018) therefore provide important complementary 682 

findings, some of which are more specific and include alternative categorisations. Meanwhile 683 

Burton (2014) (not captured by our literature search) goes into substantially more detail about 684 

farmer demographic characteristics and their influence on environmental behaviour (e.g. with 685 

respect to farmer gender, which is a minor factor in the literature we reviewed). 686 

The literature is not entirely clear-cut about some points. For instance, structural factors such 687 

as farm size are reported to have positive, negative or neutral associations with environmental 688 

management. Other research suggests that this is because these are not reliably associated 689 

with motivational factors that determine uptake (Wuepper et al., 2020). Even strong and 690 

apparently reliable effects can obscure considerable variation. For example, tenure 691 

arrangements can vary greatly between countries, altering the importance of tenure for farmer 692 

decision-making: Leonhardt et al. (2019) show that relatively secure tenure in Austria means 693 

that farm ownership has strictly limited effects. In addition, factors such as these that play 694 

some role in voluntary uptake of environmental management are unlikely to play the same 695 

role in compulsory engagement with EFA options. 696 

We also find that research methodologies can influence findings, and noted during our review 697 

that incomplete descriptions of these methodologies hamper interpretation. For instance, 698 
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aggregated results hide the fact that studies of farmer decision-making are designed to find 699 

effects of economic factors far more often than ecological or social factors, and that 700 

‘negative’ findings (i.e. that particular factors have no effects) are not often reported (but see 701 

Bartkowski and Bartke, 2018; Brown et al., 2019). Such biases can be further formalised by 702 

modelling approaches common in the literature that treat farmer decision-making as a 703 

predictable response to economic stimuli (Brown et al., 2017; Nilsson et al., 2019). We do 704 

not attempt to fully assess these potential biases here, but note that qualitative distortion of 705 

findings because of methodological biases appears to be unlikely, on the basis of our own and 706 

others’ reviews. 707 

Interviews introduce further uncertainties. For example, the existence of fallow land was seen 708 

by our interviewees as according with a productivist perspective, while the literature 709 

suggested that farmers can perceive it as contrary to productivist practices (Tarjuelo et al., 710 

2020). We also had one interviewee who was associated with an environmental organisation, 711 

potentially introducing a different perspective that is impossible to distinguish within such a 712 

small sample. Most importantly, our interviews primarily focused on EFA measures (only 713 

advisors and farmers were asked about agri-environment measures more broadly; Appendix 714 

2). While this provided a common ground to compare the interview findings across the 715 

countries (a mandatory scheme that is nevertheless implemented in different forms across the 716 

countries), it also limited the scope for comparisons between interviews and literature 717 

findings. Both our interviews and results from literature (especially that based on expert 718 

interviews) suggest that such comparison is nonetheless valid, with no distinctions drawn 719 

between motivations underlying the two policy types. While EFAs are mandatory, specific 720 

measures are selected at national level with some consideration of farmer motivations, 721 

following which farmers themselves choose between those measures. This gives some 722 

relevance to evidence about choices among fully voluntary measures, if not their initial 723 

uptake. Nevertheless, there remains clear scope for different motivations to affect responses 724 

to different types of policy in ways that are not captured by our interviews or the literature we 725 

reviewed, and for the literature evidence relating to non-arable agricultural land to be 726 

inapplicable to EFAs. In the following discussion we remain alert to the fact that interviews 727 

focused on a more specific policy tool while most of the literature addresses environmental 728 

interventions on farmland more broadly.  729 

Findings 730 

At a general level, interviewed policy-makers and advisors and farmers held relatively 731 

homogenous and simplistic perceptions of the factors affecting farmer decisions as being 732 

predominantly based on rational, economic cost-benefit considerations. These perceptions are 733 

consistent with the findings of previous studies that identify a disproportionate emphasis on 734 

economic factors (e.g. Burton and Paragahawewa, 2011; Dessart et al., 2019; de Snoo et al., 735 

2013; Zinngrebe et al., 2017). This emphasis has strongly influenced national-level policy 736 

discussions about which measures to make available to farmers, alongside concerns raised in 737 

our interviews about landscape relevance and administrative burdens. The preclusion of EFA 738 

options thought to be too burdensome, costly or unpopular continues a long-standing 739 

tendency for the CAP to be tailored to the perceived ‘convenience’ of productivist farmers 740 

(Hart, 2015; Nilsson et al., 2019; Pe’er et al., 2017; Poláková et al., 2011). The Commission’s 741 

own 2011 Impact Assessment and other reports  warned against such “watering down” 742 

because it inevitably favours options compatible with intensive agriculture  and fails to 743 

significantly benefit farmland biodiversity (European Commission, 2017, 2011b; European 744 

Court of Auditors., 2017; Pe’er et al., 2017; Sutcliffe et al., 2015). While it is possible that 745 
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interviewees did not mention environmental factors while discussing EFAs due to the 746 

mandatory nature of that scheme, it is notable that they almost universally mentioned purely 747 

productivist attitudes and even explicitly rejected environmentalist attitudes in some cases, 748 

and did not identify either as purely policy-related characteristics.  749 

It is true that many farmers focus on agricultural production and are unable or unwilling to 750 

forego part of their income in order to implement environmental measures (Wilson, 2001). 751 

However, even the most profit-oriented farmers are willing to lose some income in order to 752 

implement measures that allow diversification, utilise marginal land or otherwise reduce risk; 753 

all of which actually constitute economically rational choices (Lienhoop and Brouwer, 2015). 754 

The literature also suggests that many famers have supra-economic motivations that can 755 

prompt choices to improve environmental conditions even at financial cost (Hammes et al., 756 

2016). The excessive simplicity of profit maximisation as a guide to behaviour is well-757 

recognised in agricultural economics, suggesting that our interviewees’ responses are based 758 

not on economic perspectives per se but on very limited interpretation of economic rationality 759 

(Weersink and Fulton, 2020). This lack of nuance goes unrecognised among policy-makers, 760 

suggesting that opportunities to develop measures that target different agricultural, social, 761 

cultural and ecological contexts could be missed. This may go some way to explaining why 762 

current efforts to decentralise competencies into EU member states have contributed to 763 

unintended homogenisation and intensification, as different countries have tended to select 764 

the same EFA options that maximise revenue and production (Pe’er et al., 2020, 2017).  765 

 766 

There is also evidence that skewed political perspectives cause damage not only of omission 767 

but of commission. Subsidies, and the narratives that underpin them, can alter farmers’ own 768 

perceptions and work practices over time (Kovacs, 2019); an example of ‘adaptive 769 

preferences’ that shape themselves to – and positively reinforce – available options (Elster, 770 

1983; Sen, 2001). In this way, a productivist ethos has to some extent been imposed on 771 

farmers by decades of production-oriented payments (Burton, 2004a; Erjavec and Erjavec, 772 

2015; Wilson, 2001). Not only can this reduce the strength of farmers’ intrinsic 773 

environmental values (Silvasti, 2003), but the remaining tension between imposed and 774 

intrinsic motivations can engender cynicism and resistance, with the consequence that some 775 

farmers regard agri-environment schemes as illegitimate (Walder and Kantelhardt, 2018). 776 

Similar views are held by farmers concerned about political corruption or the ineffectiveness 777 

of environmental payments (Micha et al., 2015; Nilsson et al., 2019). For these farmers, 778 

transparent and fair support for measurable environmental benefits is crucial, and would even 779 

justify trade-offs with other objectives (Broch and Vedel, 2012; Velten et al., 2018).  780 

 781 

The scope for change in decision factors and motivations can also be positive, and need not 782 

result solely from policy pressures. The literature shows that considerable influence is exerted 783 

by the social networks in which farmers are embedded, in particular neighbours and other 784 

trusted sources of information that farmers often rely on more than governmental or 785 

‘independent’ sources (Brown et al., 2018; Rose et al., 2018). Increasing the understanding, 786 

appreciation and support for environmentally-beneficial management practices in these social 787 

networks could be far more effective than policy interventions alone (Burton and 788 

Paragahawewa, 2011; de Snoo et al., 2013). In particular, socially-embedded change has been 789 

shown to reduce the perceived risks of new management practices (Oreszczyn et al., 2010), 790 

support collaborative ‘landscape-scale’ schemes (Emery and Franks, 2012) and legitimise 791 

results-based payments (Herzon et al., 2018). Such an approach can also account for 792 

contextual relations and levels of trust in formal or state institutions. Broader social change 793 

can also affect the agricultural practices associated with particular regions, cultures or 794 
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traditions, but may be inhibited by the exclusion of options at national level for their 795 

inconsistency with traditional land uses (Jones, 1991; Markuszewska, 2019; Solymosi, 2011). 796 

This may imply a role for ‘centralised flexibility’ that enables decentralisation while also 797 

guaranteeing scope for adaptations at local scales – or, as Pe’er et al. (2020) suggest, local 798 

experimentation within a rigorous EU-wide monitoring and payment framework. 799 

 800 

Utilising the diversity of farmer motivations for positive environmental change requires a 801 

high level of knowledge transfer between farmers, extension services, social scientists and 802 

policy-makers (Broch and Vedel, 2012; Burton, 2004b; Feola et al., 2015; Knierim et al., 803 

2017). Existing examples of successful agri-environment scheme design and implementation 804 

can provide useful guidance. In fact, reviews have found that many nuances can be distilled 805 

into a few key design principles: having highly targeted, specific aims; participatory policy 806 

design with local stakeholders; and simple implementation supported by trusted advice 807 

(Blumentrath et al., 2014; Meyer et al., 2015; Toderi et al., 2017). Our review and interviews 808 

find limited further evidence of these principles being used in the development of EFA and 809 

broader CAP agri-environment schemes. It is therefore crucial that policy is designed to 810 

account for the effects of factors such as ecological motivations, farm size, farmer age, or 811 

domestic and landscape-level diversity and governance arrangements on farmer decision-812 

making, as individual characteristics and as interacting elements of decision contexts. The 813 

mandatory, constrained nature of EFAs (or potential ‘eco-schemes’ in the post-2020 CAP) 814 

and the apparent lack of consideration of a realistic range of farmer characteristics 815 

compromises the potential of the scheme to capitalise on the diversity of farmers and 816 

environments that exist in Europe.  817 

 818 

 819 

 820 

6. Conclusion 821 
 822 

Reforms of the Common Agricultural Policy have not effectively utilised extensive scientific 823 

knowledge about socio-ecological interactions at farm level, and have failed to produce 824 

environmental benefits. As the European Environment Agency recently concluded, there is a 825 

need for “urgent systemic solutions” involving “a rapid and fundamental shift in the character 826 

and ambition of Europe’s responses” to biodiversity losses (European Environment Agency, 827 

2019). This paper examined, through a wide-ranging literature review, the factors that 828 

influence farmers’ willingness and motivation to participate in measures known to be 829 

beneficial for biodiversity, and the perceptions of these factors among national-level policy-830 

makers and farmer representatives from around Europe. We found that the most commonly-831 

researched and recognised factors (relating to economic and structural characteristics) 832 

influence farmers in varied, context-specific ways. These nuances in factor effects were not 833 

reflected in our interview responses, adding weight to other findings that policy is often made 834 

on the basis of a simplistic conceptualisation of farmer behaviour that unduly emphasises the 835 

importance and independence of crude economic considerations. Clear demonstration of 836 

environmental benefits could have substantial benefits, capitalising on farmers’ motivations 837 

to improve environmental outcomes and counteracting a lack of trust in policy purposes and 838 

efficacies. Similarly, appropriate opportunities for training, education and participation in 839 

policy design, and a communication framework based on social networks rather than 840 

government agencies would further redress the counterproductive simplicity of current 841 

policy. These changes are not simple, but they have widespread support in farming, scientific 842 

and political communities (Pe’er et al., 2020) and would replace a notably unpopular status 843 
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quo (Velten et al., 2018). In the absence of such reform, ever-decreasing levels of European 844 

farmland biodiversity have ever-smaller chances of recovery.  845 

 846 

 847 

Competing interests 848 

The authors have no competing interests to declare. 849 

 850 

 851 

 852 

References 853 
 854 

Alló, M., Loureiro, M.L., Iglesias, E., 2015. Farmers’ Preferences and Social Capital 855 

Regarding Agri-environmental Schemes to Protect Birds. J. Agric. Econ. 66, 672–689. 856 

https://doi.org/10.1111/1477-9552.12104 857 

Arata, L., Sckokai, P., 2016. The impact of agri-environmental schemes on farm performance 858 

in five E.U. member States: A DID-matching approach. Land Econ. 92, 167–186. 859 

https://doi.org/10.3368/le.92.1.167 860 

Aslam, U., Termansen, M., Fleskens, L., 2017. Investigating farmers’ preferences for 861 

alternative PES schemes for carbon sequestration in UK agroecosystems. Ecosyst. Serv. 862 

27, 103–112. https://doi.org/10.1016/j.ecoser.2017.08.004 863 

Barreiro-Hurlé, J., Espinosa-Goded, M., Dupraz, P., 2010. Does intensity of change matter? 864 

Factors affecting adoption of agri-environmental schemes in Spain. J. Environ. Plan. 865 

Manag. 53, 891–905. https://doi.org/10.1080/09640568.2010.490058 866 

Bartkowski, B., Bartke, S., 2018. Leverage Points for Governing Agricultural Soils: A 867 

Review of Empirical Studies of European Farmers’ Decision-Making. Sustainability 10, 868 

3179. https://doi.org/10.3390/su10093179 869 

Batáry, P., Dicks, L. V., Kleijn, D., Sutherland, W.J., 2015. The role of agri-environment 870 

schemes in conservation and environmental management. Conserv. Biol. 29, 1006–871 

1016. https://doi.org/10.1111/cobi.12536 872 

Blumentrath, C., Stokstad, G., Dramstad, W., Eiter, S., 2014. Agri-environmental policies 873 

and their effectiveness in Norway, Austria, Bavaria, France, Switzerland and Wales: 874 

Review and recommendations. Ås. 875 

Bock, A., Sparks, T.H., Estrella, N., Menzel, A., 2013. Changes in the timing of hay cutting 876 

in Germany do not keep pace with climate warming. Glob. Chang. Biol. 19, 3123–3132. 877 

https://doi.org/10.1111/gcb.12280 878 

Borsotto, P., Henke, R., Macrì, M.C., Salvioni, C., 2008. Participation in rural landscape 879 

conservation schemes in Italy. Landsc. Res. 33, 347–363. 880 

https://doi.org/10.1080/01426390802046044 881 

Breustedt, G., Schulz, N., L̈atacz-Lohmann, U., 2013. Factors affecting participation and 882 

compensation requirements in agri-environmental schemes: Insights from a discrete 883 



22 

choice experiment | Ermittlung der teilnahmebereitschaft an 884 

vertragsnaturschutzprogrammen und der dafür notwendigen ausgleichszahlungen mit 885 

hilfe eines discrete-choice-experimentes. Ger. J. Agric. Econ. 62, 244–258. 886 

Broch, S.W., Vedel, S.E., 2012. Using Choice Experiments to Investigate the Policy 887 

Relevance of Heterogeneity in Farmer Agri-Environmental Contract Preferences. 888 

Environ. Resour. Econ. 51, 561–581. https://doi.org/10.1007/s10640-011-9512-8 889 

Brown, C., Alexander, P., Holzhauer, S., Rounsevell, M.D.A., 2017. Behavioral models of 890 

climate change adaptation and mitigation in land-based sectors. Wiley Interdiscip. Rev. 891 

Clim. Chang. https://doi.org/10.1002/wcc.448 892 

Brown, C., Alexander, P., Rounsevell, M., 2018. Empirical evidence for the diffusion of 893 

knowledge in land use change. J. Land Use Sci. 13, 269–283. 894 

https://doi.org/10.1080/1747423X.2018.1515995 895 

Brown, C., Kovacs, E.K., Zinngrebe, Y., Albizua, A., Galanaki, A., Grammatikopoulou, I., 896 

Herzon, I., Marquardt, D., McCracken, D., Olsson, J., Villamayor-Tomas, S., 2019. 897 

Understanding farmer uptake of measures that support biodiversity and ecosystem 898 

services in the Common Agricultural Policy (CAP): An EKLIPSE Expert Working 899 

Group report. Wallingford. 900 

Burton, R.J.F., 2014. The influence of farmer demographic characteristics on environmental 901 

behaviour: A review. J. Environ. Manage. 902 

https://doi.org/10.1016/j.jenvman.2013.12.005 903 

Burton, R.J.F., 2004a. Seeing Through the “Good Farmer’s” Eyes: Towards Developing an 904 

Understanding of the Social Symbolic Value of “Productivist” Behaviour. Sociol. 905 

Ruralis 44, 195–215. https://doi.org/10.1111/j.1467-9523.2004.00270.x 906 

Burton, R.J.F., 2004b. Reconceptualising the “behavioural approach” in agricultural studies: 907 

A socio-psychological perspective. J. Rural Stud. 20, 359–371. 908 

https://doi.org/10.1016/j.jrurstud.2003.12.001 909 

Burton, R.J.F., Paragahawewa, U.H., 2011. Creating culturally sustainable agri-910 

environmental schemes. J. Rural Stud. 27, 95–104. 911 

https://doi.org/10.1016/j.jrurstud.2010.11.001 912 

De Heer, M., Kapos, V., Ten Brink, B.J.E., 2005. Biodiversity trends in Europe: 913 

Development and testing of a species trend indicator for evaluating progress towards the 914 

2010 target, in: Philosophical Transactions of the Royal Society B: Biological Sciences. 915 

Royal Society, pp. 297–308. https://doi.org/10.1098/rstb.2004.1587 916 

de Krom, M.P.M.M., 2017. Farmer participation in agri-environmental schemes: 917 

Regionalisation and the role of bridging social capital. Land use policy 60, 352–361. 918 

https://doi.org/10.1016/j.landusepol.2016.10.026 919 

de Snoo, G.R., Herzon, I., Staats, H., Burton, R.J.F., Schindler, S., van Dijk, J., Lokhorst, 920 

A.M., Bullock, J.M., Lobley, M., Wrbka, T., Schwarz, G., Musters, C.J.M., 2013. 921 

Toward effective nature conservation on farmland: making farmers matter. Conserv. 922 

Lett. 6, 66–72. https://doi.org/10.1111/j.1755-263X.2012.00296.x 923 



23 

DEFRA, 2018. Wild bird populations in the UK [WWW Document]. URL 924 

https://www.gov.uk/government/statistics/wild-bird-populations-in-the-uk (accessed 925 

11.4.19). 926 

Dessart, F.J., Barreiro-Hurlé, J., van Bavel, R., 2019. Behavioural factors affecting the 927 

adoption of sustainable farming practices: a policy-oriented review. Eur. Rev. Agric. 928 

Econ. 46, 417–471. https://doi.org/10.1093/erae/jbz019 929 

Di Falco, S., van Rensburg, T.M., 2008. Making the commons work: Conservation and 930 

cooperation in Ireland. Land Econ. 84, 620–634. https://doi.org/10.3368/le.84.4.620 931 

Díaz, M., Concepción, E.D., 2016. Enhancing the Effectiveness of CAP Greening as a 932 

Conservation Tool: a Plea for Regional Targeting Considering Landscape Constraints. 933 

Curr. Landsc. Ecol. Reports 1, 168–177. https://doi.org/10.1007/s40823-016-0017-6 934 

Dicks, L., Haddaway, N., Hernández-Morcillo, M., Mattsson, B., Randall, N., Failler, P., 935 

Ferretti, J., Livoreil, B., Saarikoski, H., Santamaria, L., Rodela, R., Velizarova, E., 936 

Wittmer, H., 2017. Knowledge synthesis for environmental decisions: an evaluation of 937 

existing methods, and guidance for their selection, use and development 84. 938 

Donald, P.F., Sanderson, F.J., Burfield, I.J., van Bommel, F.P.J., 2006. Further evidence of 939 

continent-wide impacts of agricultural intensification on European farmland birds, 1990-940 

2000. Agric. Ecosyst. Environ. 116, 189–196. 941 

https://doi.org/10.1016/j.agee.2006.02.007 942 

Dörschner, T., Musshoff, O., 2013. Does the risk attitude influence the farmers’ willingness 943 

to participate in agri-environmental measures? A normative approach to evaluate 944 

ecosystem services, in: German Association of Agricultural Economists (GEWISOLA). 945 

Dutton, A., Edwards-Jones, G., Strachan, R., MacDonald, D.W.., 2008. Ecological and social 946 

challenges to biodiversity conservation on farmland: reconnecting habitats on a 947 

landscape scale. Mamm. Rev. 38, 205–219. https://doi.org/10.1111/j.1365-948 

2907.2008.00125.x 949 

Elster, J., 1983. Sour Grapes: studies in the subversion of rationality. Cambridge University 950 

Press, Cambridge, New York, Paris. 951 

Emery, S.B., Franks, J.R., 2012. The potential for collaborative agri-environment schemes in 952 

England: Can a well-designed collaborative approach address farmers’ concerns with 953 

current schemes? J. Rural Stud. 28, 218–231. 954 

https://doi.org/10.1016/j.jrurstud.2012.02.004 955 

Erjavec, K., Erjavec, E., 2015. “Greening the CAP” - Just a fashionable justification? A 956 

discourse analysis of the 2014-2020 CAP reform documents. Food Policy 51, 53–62. 957 

https://doi.org/10.1016/j.foodpol.2014.12.006 958 

Espinosa-Goded, M., Barreiro-Hurlé, J., Dupraz, P., 2013. Identifying additional barriers in 959 

the adoption of agri-environmental schemes: The role of fixed costs. Land use policy 31, 960 

526–535. https://doi.org/10.1016/j.landusepol.2012.08.016 961 

Espinosa-Goded, M., Barreiro-Hurlé, J., Ruto, E., 2010. What do farmers want from agri-962 

environmental scheme design? A choice experiment approach. J. Agric. Econ. 61, 259–963 



24 

273. https://doi.org/10.1111/j.1477-9552.2010.00244.x 964 

European Commission, 2019a. The common agricultural policy at a glance | European 965 

Commission [WWW Document]. URL https://ec.europa.eu/info/food-farming-966 

fisheries/key-policies/common-agricultural-policy/cap-glance_en (accessed 11.4.19). 967 

European Commission, 2019b. Future of the common agricultural policy | European 968 

Commission [WWW Document]. URL https://ec.europa.eu/info/food-farming-969 

fisheries/key-policies/common-agricultural-policy/future-cap_en (accessed 11.12.19). 970 

European Commission, 2017. REPORT FROM THE COMMISSION TO THE EUROPEAN 971 

PARLIAMENT AND THE COUNCIL on the implementation of the ecological focus 972 

area obligation under the green direct payment scheme COM/2017/0152 final. 973 

European Commission, 2016. Fitness Check of the Birds and Habitats Directives - 974 

Environment - European Commission [WWW Document]. URL 975 

https://ec.europa.eu/environment/nature/legislation/fitness_check/index_en.htm 976 

(accessed 11.5.19). 977 

European Commission, 2015. Direct payments post 2014-Decisions taken by Member States 978 

by 1 August 2014 (State of play on 07.05. 2015). 979 

European Commission, 2011a. Proposal for a REGULATION OF THE EUROPEAN 980 

PARLIAMENT AND OF THE COUNCIL establishing rules for direct payments to 981 

farmers under support schemes within the framework of the common agricultural policy. 982 

European Commission, 2011b. Impact assessment for “CAP towards 2020” | Agriculture and 983 

rural development [WWW Document]. URL https://ec.europa.eu/agriculture/policy-984 

perspectives/impact-assessment/cap-towards-2020_en (accessed 11.12.19). 985 

European Court of Auditors., 2017. Greening : a more complex income support scheme, not 986 

yet environmentally effective. Special report No 21, 2017. 987 

European Court of Auditors, 2020. Special Report Biodiversity on farmland: CAP 988 

contribution has not halted the decline. 989 

European Environment Agency, 2019. The European environment — state and outlook 2020 990 

— European Environment Agency [WWW Document]. URL 991 

https://www.eea.europa.eu/publications/soer-2020 (accessed 12.9.19). 992 

European Environment Agency, 2010. Assessing biodiversity in Europe — the 2010 report. 993 

Feola, G., Lerner, A.M., Jain, M., Montefrio, M.J.F., Nicholas, K.A., 2015. Researching 994 

farmer behaviour in climate change adaptation and sustainable agriculture: Lessons 995 

learned from five case studies. J. Rural Stud. 39, 74–84. 996 

https://doi.org/10.1016/j.jrurstud.2015.03.009 997 

Franzén, F., Dinnétz, P., Hammer, M., 2016. Factors affecting farmers’ willingness to 998 

participate in eutrophication mitigation — A case study of preferences for wetland 999 

creation in Sweden. Ecol. Econ. 130, 8–15. 1000 

https://doi.org/10.1016/j.ecolecon.2016.05.019 1001 



25 

Gabel, V.M., Home, R., Stolze, M., Birrer, S., Steinemann, B., Köpke, U., 2018. The 1002 

influence of on-farm advice on beliefs and motivations for Swiss lowland farmers to 1003 

implement ecological compensation areas on their farms. J. Agric. Educ. Ext. 24, 233–1004 

248. https://doi.org/10.1080/1389224X.2018.1428205 1005 

Gatto, P., Mozzato, D., Defrancesco, E., 2019. Analysing the role of factors affecting 1006 

farmers’ decisions to continue with agri-environmental schemes from a temporal 1007 

perspective. Environ. Sci. Policy 92, 237–244. 1008 

https://doi.org/10.1016/j.envsci.2018.12.001 1009 

Geitzenauer, M., Hogl, K., Weiss, G., 2016. The implementation of Natura 2000 in Austria-A 1010 

European policy in a federal system. Land use policy 52, 120–135. 1011 

https://doi.org/10.1016/j.landusepol.2015.11.026 1012 

Grammatikopoulou, I., Pouta, E., Salmiovirta, M., 2013. A locally designed payment scheme 1013 

for agricultural landscape services. Land use policy 32, 175–185. 1014 

https://doi.org/10.1016/j.landusepol.2012.10.010 1015 

Hammes, V., Eggers, M., Isselstein, J., Kayser, M., 2016. The attitude of grassland farmers 1016 

towards nature conservation and agri-environment measures—A survey-based analysis. 1017 

Land use policy 59, 528–535. https://doi.org/10.1016/j.landusepol.2016.09.023 1018 

Hart, K., 2015. Green direct payments: implementation choices of nine Member States and 1019 

their environmental implications. 1020 

Hart, K., Baldock, D., 2011. Greening the CAP: Delivering environmental outcomes thorugh 1021 

Pillar One. 1022 

Hart, K., Mottershead, D., Tucker, G., Underwood, E., Maréchal, A., 2017. Evaluation study 1023 

of the payment for agricultural practices beneficial for the climate and the environment - 1024 

Final Report, European Commission. 1025 

Herzon, I., Birge, T., Allen, B., Povellato, A., Vanni, F., Hart, K., Radley, G., Tucker, G., 1026 

Keenleyside, C., Oppermann, R., Underwood, E., Poux, X., Beaufoy, G., Pražan, J., 1027 

2018. Time to look for evidence: Results-based approach to biodiversity conservation on 1028 

farmland in Europe. Land use policy 71, 347–354. 1029 

https://doi.org/10.1016/j.landusepol.2017.12.011 1030 

Herzon, I., Mikk, M., 2007. Farmers’ perceptions of biodiversity and their willingness to 1031 

enhance it through agri-environment schemes: A comparative study from Estonia and 1032 

Finland. J. Nat. Conserv. 15, 10–25. https://doi.org/10.1016/j.jnc.2006.08.001 1033 

Hynes, S., Farrelly, N., Murphy, E., O’Donoghue, C., 2008. Modelling habitat conservation 1034 

and participation in agri-environmental schemes: A spatial microsimulation approach. 1035 

Ecol. Econ. 66, 258–269. https://doi.org/10.1016/j.ecolecon.2008.02.006 1036 

Jones, M., 1991. The elusive reality of landscape. Concepts and approaches in landscape 1037 

research. Nor. Geogr. Tidsskr. 45, 229–244. 1038 

https://doi.org/10.1080/00291959108552277 1039 

Knierim, A., Labarthe, P., Laurent, C., Prager, K., Kania, J., Madureira, L., Ndah, T.H., 2017. 1040 

Pluralism of agricultural advisory service providers – Facts and insights from Europe. J. 1041 



26 

Rural Stud. 55, 45–58. https://doi.org/10.1016/j.jrurstud.2017.07.018 1042 

Knops, L., Swinnen, J., 2014. The First CAP Reform under the Ordinary Legislative 1043 

Procedure: A Political Economy Perspective. A Study for the European Parliament. 1044 

Kovacs, E.K., 2019. Seeing subsidies like a farmer: emerging subsidy cultures in Hungary. J. 1045 

Peasant Stud. 1–24. https://doi.org/10.1080/03066150.2019.1657842 1046 

Kovács, E.K., 2015. Surveillance and state-making through EU agricultural policy in 1047 

Hungary. Geoforum 64, 168–181. https://doi.org/10.1016/j.geoforum.2015.06.020 1048 

Kuhfuss, L., Préget, R., Thoyer, S., Hanley, N., 2016. Nudging farmers to enrol land into 1049 

agri-environmental schemes: The role of a collective bonus. Eur. Rev. Agric. Econ. 43, 1050 

609–636. https://doi.org/10.1093/erae/jbv031 1051 

Kvakkestad, V., Rørstad, P.K., Vatn, A., 2015. Norwegian farmers’ perspectives on 1052 

agriculture and agricultural payments: Between productivism and cultural landscapes. 1053 

Land use policy 42, 83–92. https://doi.org/10.1016/j.landusepol.2014.07.009 1054 

Lastra-Bravo, X.B., Hubbard, C., Garrod, G., Tolón-Becerra, A., 2015. What drives farmers’ 1055 

participation in EU agri-environmental schemes?: Results from a qualitative meta-1056 

analysis. Environ. Sci. Policy 54, 1–9. https://doi.org/10.1016/j.envsci.2015.06.002 1057 

Le Coent, P., Préget, R., Thoyer, S., 2017. Compensating Environmental Losses Versus 1058 

Creating Environmental Gains: Implications for Biodiversity Offsets. Ecol. Econ. 142, 1059 

120–129. https://doi.org/10.1016/j.ecolecon.2017.06.008 1060 

Leonhardt, H., Penker, M., Salhofer, K., 2019. Do farmers care about rented land? A multi-1061 

method study on land tenure and soil conservation. Land use policy 82, 228–239. 1062 

https://doi.org/10.1016/j.landusepol.2018.12.006 1063 

Lienhoop, N., Brouwer, R., 2015. Agri-environmental policy valuation: Farmers’ contract 1064 

design preferences for afforestation schemes. Land use policy 42, 568–577. 1065 

https://doi.org/10.1016/j.landusepol.2014.09.017 1066 

Lipion, M., 1968. The Theory of the Optimising Peasant. J. Dev. Stud. 4, 327–351. 1067 

https://doi.org/10.1080/00220386808421262 1068 

Mante, J., Gerowitt, B., 2009. Learning from farmers’ needs: Identifying obstacles to the 1069 

successful implementation of field margin measures in intensive arable regions. Landsc. 1070 

Urban Plan. 93, 229–237. https://doi.org/10.1016/j.landurbplan.2009.07.010 1071 

Markuszewska, I., 2019. Sentimentality versus Transformation of the Historical Traditional 1072 

Rural Landscape (A Case Study: The Landscape of Dutch Law Settlement in Poland) . 1073 

Quaest. Geogr. 38. 1074 

Matthews, A., 2013. Greening agricultural payments in the EU’s Common Agricultural 1075 

Policy. Bio-based Appl. Econ. J. 02, 149214. 1076 

Matzdorf, B., Lorenz, J., 2010. How cost-effective are result-oriented agri-environmental 1077 

measures?-An empirical analysis in Germany. Land use policy 27, 535–544. 1078 

https://doi.org/10.1016/j.landusepol.2009.07.011 1079 



27 

McCracken, M.E., Woodcock, B.A., Lobley, M., Pywell, R.F., Saratsi, E., Swetnam, R.D., 1080 

Mortimer, S.R., Harris, S.J., Winter, M., Hinsley, S., Bullock, J.M., 2015. Social and 1081 

ecological drivers of success in agri-environment schemes: the roles of farmers and 1082 

environmental context. J. Appl. Ecol. 52, 696–705. https://doi.org/10.1111/1365-1083 

2664.12412 1084 

Meyer, C., Reutter, M., Matzdorf, B., Sattler, C., Schomers, S., 2015. Design rules for 1085 

successful governmental payments for ecosystem services: Taking agri-environmental 1086 

measures in Germany as an example. J. Environ. Manage. 157, 146–159. 1087 

https://doi.org/10.1016/j.jenvman.2015.03.053 1088 

Micha, E., Areal, F.J., Tranter, R.B., Bailey, A.P., 2015. Uptake of agri-environmental 1089 

schemes in the Less-Favoured Areas of Greece: The role of corruption and farmers’ 1090 

responses to the financial crisis. Land use policy 48, 144–157. 1091 

https://doi.org/10.1016/j.landusepol.2015.05.016 1092 

Moher, D., Liberati, A., Tetzlaff, J., Altman, D.G., 2009. Preferred Reporting Items for 1093 

Systematic Reviews and Meta-Analyses: The PRISMA Statement. PLoS Med. 6, 1094 

e1000097. https://doi.org/10.1371/journal.pmed.1000097 1095 

Mouysset, L., Doyen, L., Jiguet, F., 2013. How does economic risk aversion affect 1096 

biodiversity? Ecol. Appl. 23, 96–109. https://doi.org/10.1890/11-1887.1 1097 

Navarro, A., López-Bao, J.V., 2018. Towards a greener Common Agricultural Policy. Nat. 1098 

Ecol. Evol. https://doi.org/10.1038/s41559-018-0724-y 1099 

Nilsson, L., Clough, Y., Smith, H.G., Alkan Olsson, J., Brady, M. V., Hristov, J., Olsson, P., 1100 

Skantze, K., Ståhlberg, D., Dänhardt, J., 2019. A suboptimal array of options erodes the 1101 

value of CAP ecological focus areas. Land use policy 85, 407–418. 1102 

https://doi.org/10.1016/j.landusepol.2019.04.005 1103 

Oreszczyn, S., Lane, A., Carr, S., 2010. The role of networks of practice and webs of 1104 

influencers on farmers’ engagement with and learning about agricultural innovations. J. 1105 

Rural Stud. 26, 404–417. https://doi.org/10.1016/j.jrurstud.2010.03.003 1106 

Pan European Common Bird Monitoring Scheme, 2019. Species trends | PECBMS - 1107 

PECBMS [WWW Document]. Species Trends. URL https://pecbms.info/trends-and-1108 

indicators/species-trends/ (accessed 12.9.19). 1109 

Pascucci, S., de-Magistris, T., Dries, L., Adinolfi, F., Capitanio, F., 2013. Participation of 1110 

Italian farmers in rural development policy. Eur. Rev. Agric. Econ. 40, 605–631. 1111 

https://doi.org/10.1093/erae/jbt005 1112 

Pe’er, G., Bonn, A., Bruelheide, H., Dieker, P., Eisenhauer, N., Feindt, P.H., Hagedorn, G., 1113 

Hansjürgens, B., Herzon, I., Lomba, Â., Marquard, E., Moreira, F., Nitsch, H., 1114 

Oppermann, R., Perino, A., Röder, N., Schleyer, C., Schindler, S., Wolf, C., Zinngrebe, 1115 

Y., Lakner, S., 2020. Action needed for the EU Common Agricultural Policy to address 1116 

sustainability challenges. People Nat. 2, 305–316. https://doi.org/10.1002/pan3.10080 1117 

Pe’er, G., Zinngrebe, Y., Hauck, J., Schindler, S., Dittrich, A., Zingg, S., Tscharntke, T., 1118 

Oppermann, R., Sutcliffe, L.M.E., Sirami, C., Schmidt, J., Hoyer, C., Schleyer, C., 1119 



28 

Lakner, S., 2017. Adding Some Green to the Greening: Improving the EU’s Ecological 1120 

Focus Areas for Biodiversity and Farmers. Conserv. Lett. 10, 517–530. 1121 

https://doi.org/10.1111/conl.12333 1122 

Pe’er, G., Zinngrebe, Y., Moreira, F., Sirami, C., Schindler, S., Müller, R., Bontzorlos, V., 1123 

Clough, D., Bezák, P., Bonn, A., Hansjürgens, B., Lomba, A., Möckel, S., Passoni, G., 1124 

Schleyer, C., Schmidt, J., Lakner, S., 2019. A greener path for the EU Common 1125 

Agricultural Policy. Science (80-. ). 365, 449–451. 1126 

https://doi.org/10.1126/science.aax3146 1127 

Poláková, J., Tucker, G., Hart, K., Dwyer, J., Rayment, M., 2011. Addressing biodiversity 1128 

and habitat preservation through measures applied under the Common Agricultural 1129 

Policy, … Environmental Policy. https://doi.org/10.1613/jair.301 1130 

Prager, K., Posthumus, H., 2011. Socio-economic factors influencing farmers’ adoption of 1131 

soil conservation practices in Europe, in: Human Dimensions of Soil and Water 1132 

Conservation: A Global Perspective. pp. 203–223. 1133 

Prazan, J., Theesfeld, I., 2014. The role of agri-environmental contracts in saving biodiversity 1134 

in the post-socialist Czech Republic. Int. J. Commons 8, 1–25. 1135 

https://doi.org/10.18352/ijc.400 1136 

Reif, J., Vermouzek, Z., 2019. Collapse of farmland bird populations in an Eastern European 1137 

country following its EU accession. Conserv. Lett. 12, e12585. 1138 

https://doi.org/10.1111/conl.12585 1139 

Roederer-Rynning, C., 2015. COMAGRI and the “CAP After 2013” Reform: In Search of a 1140 

Collective Sense of Purpose, in: Political Economy of the 2014-2020: Common 1141 

Agricultural Policy: An Imperfect Storm, 2015. Rowman & Littlefield International, pp. 1142 

331–356. 1143 

Rose, D.C., Keating, C., Morris, C., 2018. Understand how to influence farmers’ decision-1144 

making behaviour. 1145 

Ruto, E., Garrod, G., 2009. Investigating farmers’ preferences for the design of agri-1146 

environment schemes: A choice experiment approach. J. Environ. Plan. Manag. 52, 1147 

631–647. https://doi.org/10.1080/09640560902958172 1148 

Saxby, H., Gkartzios, M., Scott, K., 2018. ‘Farming on the Edge’: Wellbeing and 1149 

Participation in Agri-Environmental Schemes. Sociol. Ruralis 58, 392–411. 1150 

https://doi.org/10.1111/soru.12180 1151 

Sen, A., 2001. Development as freedom. Oxford University Press, Oxford; New York. 1152 

Shackelford, G.E., Kelsey, R., Robertson, R.J., Williams, D.R., Dicks, L. V., 2017. 1153 

Sustainable Agriculture in California and Mediterranean Climates: Evidence for the 1154 

effects of selected interventions 335. 1155 

Siebert, R., Berger, G., Lorenz, J., Pfeffer, H., 2010. Assessing German farmers’ attitudes 1156 

regarding nature conservation set-aside in regions dominated by arable farming. J. Nat. 1157 

Conserv. 18, 327–337. https://doi.org/10.1016/j.jnc.2010.01.006 1158 



29 

Siebert, R., Toogood, M., Knierim, A., 2006. Factors Affecting European Farmers’ 1159 

Participation in Biodiversity Policies. Sociol. Ruralis 46, 318–340. 1160 

https://doi.org/10.1111/j.1467-9523.2006.00420.x 1161 

Silvasti, T., 2003. The cultural model of “the good farmer” and the environmental question in 1162 

Finland. Agric. Human Values 20, 143–150. https://doi.org/10.1023/A:1024021811419 1163 

Solymosi, K., 2011. Landscape perception in marginalized regions of Europe: The outsiders’ 1164 

view. Nat. Cult. 6, 64–90. https://doi.org/10.3167/nc.2011.060104 1165 

Špur, N., Šorgo, A., Škornik, S., 2018. Predictive model for meadow owners’ participation in 1166 

agri-environmental climate schemes in Natura 2000 areas. Land use policy 73, 115–124. 1167 

https://doi.org/10.1016/j.landusepol.2018.01.014 1168 

Sutcliffe, L.M.E., Batáry, P., Kormann, U., Báldi, A., Dicks, L. V, Herzon, I., Kleijn, D., 1169 

Tryjanowski, P., Apostolova, I., Arlettaz, R., Aunins, A., Aviron, S., Baležentiene, L., 1170 

Fischer, C., Halada, L., Hartel, T., Helm, A., Hristov, I., Jelaska, S.D., Kaligarič, M., 1171 

Kamp, J., Klimek, S., Koorberg, P., Kostiuková, J., Kovács-Hostyánszki, A., 1172 

Kuemmerle, T., Leuschner, C., Lindborg, R., Loos, J., Maccherini, S., Marja, R., Máthé, 1173 

O., Paulini, I., Proença, V., Rey-Benayas, J., Sans, F.X., Seifert, C., Stalenga, J., 1174 

Timaeus, J., Török, P., van Swaay, C., Viik, E., Tscharntke, T., 2015. Harnessing the 1175 

biodiversity value of Central and Eastern European farmland. Divers. Distrib. 21, 722–1176 

730. https://doi.org/10.1111/ddi.12288 1177 

Sutherland, W.J., Dicks, L. V., Ockenden, N., Petrovan, S.O., Smith, R.K., Open Book 1178 

Publishers, 2018. What works in conservation. 1179 

Świtek, S., Sawinska, Z., 2017. Farmer rationality and the adoption of greening practices in 1180 

Poland. Sci. Agric. 74, 275–284. https://doi.org/10.1590/1678-992X-2016-0167 1181 

Szép, T., Nagy, K., Nagy, Z., Halmo, G., 2014. Population trends of common breeding and 1182 

wintering birds in Hungary, decline of longdistance migrant and farmland birds during 1183 

1999–2012. Ornis Hungarica 20, 13–63. 1184 

Tarjuelo, R., Margalida, A., Mougeot, F., 2020. Changing the fallow paradigm: A win–win 1185 

strategy for the post‐2020 Common Agricultural Policy to halt farmland bird declines. J. 1186 

Appl. Ecol. 57, 642–649. https://doi.org/10.1111/1365-2664.13570 1187 

Toderi, M., Francioni, M., Seddaiu, G., Roggero, P.P., Trozzo, L., D’Ottavio, P., 2017. 1188 

Bottom-up design process of agri-environmental measures at a landscape scale: 1189 

Evidence from case studies on biodiversity conservation and water protection. Land use 1190 

policy 68, 295–305. https://doi.org/10.1016/j.landusepol.2017.08.002 1191 

Underwood, E., Tucker, G., 2016. Ecological Focus Area choices and their potential impacts 1192 

on biodiversity. https://doi.org/10.13140/RG.2.2.12692.30085 1193 

Uthes, S., Matzdorf, B., 2013. Studies on agri-environmental measures: A survey of the 1194 

literature. Environ. Manage. 51, 251–266. https://doi.org/10.1007/s00267-012-9959-6 1195 

Van Herzele, A., Gobin, A., Van Gossum, P., Acosta, L., Waas, T., Dendoncker, N., Henry 1196 

de Frahan, B., 2013. Effort for money? Farmers’ rationale for participation in agri-1197 

environment measures with different implementation complexity. J. Environ. Manage. 1198 



30 

131, 110–120. https://doi.org/10.1016/j.jenvman.2013.09.030 1199 

van Vliet, J., de Groot, H.L.F., Rietveld, P., Verburg, P.H., 2015. Manifestations and 1200 

underlying drivers of agricultural land use change in Europe. Landsc. Urban Plan. 133, 1201 

24–36. https://doi.org/10.1016/J.LANDURBPLAN.2014.09.001 1202 

Vanclay, F., Lawrence, G., 1994. Farmer rationality and the adoption of environmentally 1203 

sound practices; A critique of the assumptions of traditional agricultural extension. Eur. 1204 

J. Agric. Educ. Ext. 1, 59–90. https://doi.org/10.1080/13892249485300061 1205 

Velten, S., Schaal, T., Leventon, J., Hanspach, J., Fischer, J., Newig, J., 2018. Rethinking 1206 

biodiversity governance in European agricultural landscapes: Acceptability of 1207 

alternative governance scenarios. Land use policy 77, 84–93. 1208 

https://doi.org/10.1016/j.landusepol.2018.05.032 1209 

Vesterager, J.P., Lindegaard, K., 2012. The Role of Farm Advisors in Multifunctional 1210 

Landscapes: A Comparative Study of Three Danish Areas, 1995 and 2008. Landsc. Res. 1211 

37, 673–702. https://doi.org/10.1080/01426397.2012.706031 1212 

Wagner, D.L., 2020. Insect Declines in the Anthropocene. Annu. Rev. Entomol. 65, 457–480. 1213 

https://doi.org/10.1146/annurev-ento-011019-025151 1214 

Walder, P., Kantelhardt, J., 2018. The Environmental Behaviour of Farmers – Capturing the 1215 

Diversity of Perspectives with a Q Methodological Approach. Ecol. Econ. 143, 55–63. 1216 

https://doi.org/10.1016/j.ecolecon.2017.06.018 1217 

Weersink, A., Fulton, M., 2020. Limits to Profit Maximization as a Guide to Behavior 1218 

Change. Appl. Econ. Perspect. Policy 42, 67–79. https://doi.org/10.1002/aepp.13004 1219 

Wilson, G.A., 2001. From productivism to post-productivism ... and back again? Exploring 1220 

the (un)changed natural and mental landscapes of European agriculture. Trans. Inst. Br. 1221 

Geogr. 26, 77–102. https://doi.org/10.1111/1475-5661.00007 1222 

Wuepper, D., Wimmer, S., Sauer, J., 2020. Is small family farming more environmentally 1223 

sustainable? Evidence from a spatial regression discontinuity design in Germany. Land 1224 

use policy 90, 104360. https://doi.org/10.1016/j.landusepol.2019.104360 1225 

Zimmermann, A., Britz, W., 2016. European farms’ participation in agri-environmental 1226 

measures. Land use policy 50, 214–228. 1227 

https://doi.org/10.1016/j.landusepol.2015.09.019 1228 

Zinngrebe, Y., Pe’er, G., Schueler, S., Schmitt, J., Schmidt, J., Lakner, S., 2017. The EU’s 1229 

ecological focus areas – How experts explain farmers’ choices in Germany. Land use 1230 

policy 65, 93–108. https://doi.org/10.1016/j.landusepol.2017.03.027 1231 

 1232 


