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Abstract 25 

Danish farmers have been far less interested in agri-environmental subsidy schemes 26 

(AES) than anticipated. In order to examine how to improve the appeal of such 27 

schemes, a choice experiment was conducted concerning 444 Danish farmers’ 28 

preferences for subsidy schemes for pesticide-free buffer zones. A random parameter 29 

logit framework was used to capture heterogeneity among farmers. Our results indicate 30 

that 1) the vast majority of farmers are willing to trade off the size of the subsidy for 31 

less restrictive scheme requirements and that 2) the amount of the subsidy they are 32 

willing to trade off varies with specific scheme requirements, suggesting which features 33 

are most important for successful policy design. Our results suggest that farmers value 34 

flexible contract terms higher than reduced administrative burdens. Finally, we suggest 35 

a practical approach to estimating a monetary value of farmers’ reluctance to participate 36 

in AES. While the trade off’s  that farmers are willing to make between subsidy size and 37 

individual scheme requirements are case-specific, our results concerning increased use 38 

of farm advisors, farmers ability of valuing different types of flexibility, and our attempt 39 

to place a monetary value on farmers’ reluctance to engage in regulatory subsidy 40 

schemes have a potentially broader application platform. 41 

 42 

Keywords: Farmer; preferences; participation; agri-environmental schemes, choice 43 

experiments; voluntary agreements 44 

 45 

 46 

 47 

 48 
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1.  Introduction 49 

Denmark has a long tradition of regulating the use of pesticides in agricultural 50 

production through a broad array of policy instruments. These include pesticide taxes, 51 

voluntary measures such as subsidy schemes for pesticide-free production, general 52 

information campaigns, subsidised farm level advisory services and subsidised use of 53 

decision support systems for pesticide management. Hence, the goal of reducing 54 

pesticide use has been pursued using a mix of polluter-pays as well as beneficiary-pays 55 

instruments with very different effects on farmers’ welfare. In particular, agri-56 

environmental subsidy schemes (AES) have been widely offered to farmers – partly 57 

because the schemes are encouraged by the Rural Development Fund under the present 58 

EU Common Agricultural Policy (CAP). Subsidy schemes for pesticide-free buffer 59 

zones along streams and lakes have been offered to Danish farmers for more than a 60 

decade in order to protect the aquatic environment and to prevent leaching of pesticides 61 

to the ground water. Alas, with limited success. Results fell far short of the political 62 

objective of 25.000 ha of pesticide-free buffer zones under voluntary schemes as 63 

agreements were signed for only about 9.000 ha in 2006 (Christensen et al., 2007; 64 

Pedersen et al., 2007; Ramboell Management A/S, 2008). In general, across Europe 65 

there are several examples of limited uptake of AES among European farmers and there 66 

is an increasing interest in identifying factors that determine farmers’ interest in AES  67 

(Espinosa-Goded et al., 2010).  68 

 69 

The two-fold purpose of the present paper is to 1) identify the extent to which Danish 70 

farmers are willing to trade off payments for less restrictive scheme requirements and 2) 71 

quantify Danish farmers’ preferences for specific scheme features. Inspired by the 72 
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methodological approach by Ruto and Garrod (2009), a choice experiment is used. Our 73 

experiment includes a measure that to our knowledge has not been tested before, namely 74 

the use of farm extension service as a means to reduce transaction costs. Also, we 75 

include a variety of flexibility provisions, which allow us to estimate their relative 76 

importance. In particular, we investigate farmers’ valuation of contract length as well as 77 

having the option to be released from a contract before it expires. Furthermore, we 78 

suggest that using a choice experiment offers a straightforward and not exploited 79 

opportunity to estimate a monetary value of farmers’ reluctance to participate in AES.  80 

 81 

Pesticide-free buffer zones along hedgerows are used as case because recent studies 82 

have identified the usefulness of such buffer zones to protecting terrestrial biodiversity 83 

(Bruus et al., 2008; Navntoft et al., 2009). Currently, only buffer zones along streams 84 

and lakes are included in regulatory initiatives; thus our study on pesticide-free buffer 85 

zones along hedgerows might provide useful input to solving the ongoing problems of 86 

fulfilling the goals of Danish pesticide regulation, as well as serving as an input to 87 

reforming the CAP.  88 

 89 

After a short review of the experiences with AES and potential arguments for their 90 

limited success, the case and the statistical method employed will be presented. 91 

Subsequently, the empirical analyses are presented and the results are discussed and 92 

concluded upon.  93 

 94 

2. Explaining limited success of AES 95 
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Evaluations of the effectiveness of the pesticide plans (and AES in general) point to 96 

multiple explanations of why farmers have not signed up in the numbers predicted by ex 97 

ante policy analyses. One line of argumentation suggests that farming conditions have 98 

changed in a manner that has made AES less attractive. In particular, factors such as 99 

changed input/output prices, changed cropping structure, changed climate and more 100 

aggressive pest attacks have reduced the relative values of the economic incentives 101 

offered by the AES. As a consequence, policy instruments that were designed to provide 102 

adequate economic incentives under a given set of farming conditions could end up 103 

providing in-adequate economic incentives due to changes in those conditions. In the 104 

Danish case, these arguments may explain the sparse interest among farmers in signing 105 

up for subsidy schemes for pesticide-free production as the payments have not been 106 

sufficient to compensate farmers for their income loss. Similarly, it has been argued that 107 

insufficient effect of the Danish pesticide taxes was a consequence of the taxes being 108 

too low to induce a reduction in the pesticide use. Christensen et al., 2007; Economic 109 

Council, 2010; Pedersen et al., 2007). Also, the increased use of environmental cross 110 

compliance obligations has been argued to deter farmers from involving in AES1. 111 

 112 

 A second line of argumentation pursued in the international literature concerns 113 

transaction costs. Falconer (2000) found that farmers’ perceived costs of complying 114 

with restrictions in a voluntary agreement exceeded their perceived income losses and 115 

concluded that transactions costs serve as barriers for engaging in AES. This finding is 116 

                                                     
1Cross compliance has been part of the common agricultural policy (CAP) since 2005 as a means to 

increase farmers’ incentives to comply with regulations regarding the environment, health of animals, 

plants and humans, animal welfare, and good agricultural practice. Cross compliance links the direct 

payment scheme under the CAP with environmental regulation, as repeated or serious violations of the 

regulations in these areas will induce reductions in the direct payments (Ministry of Food, Agriculture 

and Fisheries, 2010). 
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supported by Mettepenningen et al. (2009), who estimated private transaction costs 117 

(which they defined as costs that are not related to changes in profits) for an average 118 

European farmer as 14 % of total AES-related costs, which was ‘considerably higher 119 

than indicated by previous research’. A particular motivation for research on private 120 

transaction costs is that AES payments under the CAP is allowed to exceed the costs of 121 

lost production by up to 20 % under the condition that the additional payments are used 122 

to cover documented transaction costs.  123 

 124 

A third line of argumentation suggests that farmers do not only optimize in the manner 125 

assumed in standard economic models. Instead, their decisions are also shaped by other 126 

motives, such as professional pride in high yields with little regard for factor costs, as 127 

well as higher order objectives such as keeping up family traditions, maintaining good 128 

community relations and remaining independent (Burton et al.; 2008; Gasson, 1973; 129 

Mettepenningen et al., 2007; Nielsen, 2010). To the authors’ knowledge very little 130 

research has been done with respect to identifying the relative importance of such non-131 

economic motives at the level of the individual farmer, how widespread various types of 132 

motives are across the population of farmers, and to what extent non-economic barriers 133 

can be overcome by offering higher economic incentives.  134 

 135 

The present study contributes to the second and third lines of argumentation as we seek 136 

to identify farmers’ willingness to trade off subsidy payments with other scheme 137 

requirements but without going into details concerning what types of costs and what 138 

types of motives determine his specific trade off’s. 139 

 140 
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Several sociological studies have focused on identifying factors that affect farmers’ 141 

propensity to participate in AES. These factors have been divided into categories such 142 

as farm characteristics (financial status, size, management practise, bio-geographical 143 

conditions of farm land, presence of a successor, etc.), farmer characteristics (economic 144 

motivation, age, education, attitudes, etc.) and contextual factors (social and cultural 145 

factors, level of information, etc.). Reviews on the importance of these factors are 146 

provided by Siebert et al. (2006) and DeFrancesco et al. (2008). Only recently, studies 147 

have emerged that focus on investigating the importance of contract specific factors. 148 

These will be discussed below.   149 

 150 

In relation to scheme design, participation barriers can be addressed by turning two 151 

different types of handles. One solution is to increase payments significantly in order to 152 

provide sufficiently attractive economic ‘entrance’ values that cover perceived income 153 

losses as well as transaction costs. There are a number of objections to this solution, 154 

though. Firstly, subsidy schemes tend to exhaust national budgets for environmental 155 

purposes rather quickly. Secondly, at the same time as the use of AES is encouraged by 156 

EU regulation, the regulation sets a ceiling on the remuneration scheme of 20 per cent 157 

above direct costs, which necessarily limits the compensation for transaction costs. 158 

Thirdly, increasing payments in subsidy schemes does not ensure increasing scheme 159 

attractiveness for all farmers, especially for those who do not optimize only in economic 160 

values. Hence, increasing farmers’ participation rates by simply increasing subsidies 161 

may not be a viable solution. An alternative solution that is pursued in the present paper 162 

is to try to identify requirements that farmers perceive to be less restrictive and thereby 163 
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possibly reduce farmers’ transaction costs and payments necessary to attract farmers’ 164 

interest in the AES instead. 165 

 166 

2. The choice experiment approach  167 

2.1 State of the art 168 

For decades, economic valuation methods have been used to elicit consumer preferences 169 

within marketing and transport economics. Also, within environmental economics, a 170 

large number of studies on how consumers value environmental benefits of various 171 

policy initiatives have been conducted. It is only recently that studies applying the same 172 

techniques have been used in experiments to elicit farmer preferences for AES (Borch 173 

and Vedel, 2010; Vedel et al., 2010; Espinosa-Goded et al., 2010; Ruto and Garrod, 174 

2009; Ducos et al., 2009; Vanslembrouck et al., 2002; Wynn et al., 2001). Indeed, these 175 

few studies provide promising new ways to elicit farmers’ preferences for and rankings 176 

of different requirements. Apart from studying farmers instead of consumers, this new 177 

line of studies often investigate willingness-to-accept (WTA) compensation as opposed 178 

to most choice experiments that have been used to elicit willingness-to-pay (WTP) for 179 

desirable goods or services. The difference between WTA and WTP may be significant 180 

in this context as behavioural research has shown systematically lower values on gains 181 

over losses (Kahneman and Tversky, 1979). This might explain why studies within the 182 

WTP approach may yield lower estimates than choices valued as willingness to accept 183 

compensation.  184 

 185 

Ruto and Garrod (2009) investigated the role that scheme design can play in 186 

encouraging farmers to participate in AES. Their study involved 10 European countries 187 
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– not including Denmark. They investigated farmer preferences for four specific scheme 188 

features: Contract length (5, 10, 20 years), flexibility in terms of what areas of the farm 189 

are entered into the scheme (yes, no), flexibility in undertaking some of the measures 190 

required under the scheme (yes, no), average time spent on paperwork/administration 191 

(less than 2 hours per week, 2-5 hours per week, or more than 5 hours per week). All 192 

four scheme features were found to be significant determinants of farmers’ decisions to 193 

participate in AES. By specifically interacting farm factors with contract length, they 194 

found that age, education, successor, rent and finance were negatively related to 195 

contract length, whereas environmental concern and farm size were positively related. 196 

Espinosa-Goded et al. (2010) found that Spanish farmers were more willing to 197 

participate in AES that only required low levels of involvements (small restrictions on 198 

farm management and small payments) and that using fixed payment instead of variable 199 

payments could substantially reduce overall payments. Ducos et al. (2009) found that 200 

fixed transaction costs was a significant barrier to farmers’ interest in AES – 201 

particularly for small farms – and suggested that providing payments as lump sums, as 202 

well as yearly payments, might decrease overall payments and at the same time increase 203 

participation rates. Using contingent valuation, Vanslembrouck et al. (2002) 204 

investigated Belgian farmers’ preferences for increasing landscape values. They 205 

identified a group of farmers who were simply not interested in participating in a 206 

voluntary agreement (even though they could set the price themselves). Another group 207 

of farmers were generally susceptible to participating and their willingness to participate 208 

increased if they were informed about the environmental benefits involved. 209 

Furthermore, similar to Espinosa-Goded et al. (2010), they found that many farmers 210 

prefer low-involvement agreements (even though the payments were also lower). Even 211 
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so, the study found that buffer zones signalled sloppy farm management to many 212 

farmers. Using a logit model, Wynn et al. (2001) concluded that changes in behaviour 213 

was primarily determined by the interaction of the scheme structure with the farm 214 

production context as well as the availability of information. 215 

 216 

These contributions point towards the possibility of farmers being willing to trade off 217 

payments for less burdensome scheme requirements (less paperwork, shorter contracts, 218 

etc.), thereby possibly increasing participation rates in AES without increasing 219 

government expenses to the schemes. In particular, both qualitative and quantitative 220 

studies suggest that flexibility is valuable. However, flexibility can be related to many 221 

decision levels, ranging from flexibility in the overall contract terms and the 222 

environmental goals that are pursued, to flexibility in practical management decision - 223 

and more detailed information is needed on how farmers rank specific types of 224 

flexibility.  225 

 226 

To this end, we focus especially on eliciting how farmers rank flexibility in overall 227 

contract terms vis-a-vis flexibility in practical management. A very recent study on 228 

Danish landowners’ interest in voluntary long-term afforestation schemes suggested that 229 

landowners had a strong preference for an option to renounce their contract within five 230 

or ten years; the preference was strong enough that they were willing to forego some 231 

level of subsidy. Likewise, they were willing to accept lower subsidies in return for less 232 

monitoring of contracts by authorities. Furthermore, landowners required lower 233 

subsidies when the purpose of afforestation was to protect biodiversity or groundwater 234 

compared to recreational purposes (Borch and Vedel, 2010; Vedel et al, 2010). These 235 
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studies are particularly interesting in relation to our study, as some of the investigated 236 

scheme features are similar – although their focus is on forestry and long term contracts 237 

whereas our study focuses on short term contracts related to agricultural production.  238 

 239 

2.2 Method  240 

The underlying assumption when estimating farmers’ valuation of scheme features is 241 

that farmers’ choices  between subsidy schemes, depend on the specific requirements of 242 

the subsidy schemes (including the subsidy payments). This is in line with the 243 

Lancasterian Consumer Theory (Lancaster, 1966), which along with the random utility 244 

theory (Luce, 1959;  McFadden, 1974) is the basis for choice experiments. According to 245 

Lancaster, the (indirect) utility Vij that individual i achieves from good j is the sum of 246 

the utilities obtained from each of the K characteristics skij where k= 1, 2, …, K. We 247 

assume that the utility Vij is an additive function of scheme features and can be written 248 

as follows: 249 

 250 

 (1) 

 251 

Random utility theory is based on the assumption that individuals make choices 252 

according to a deterministic part along with some degree of randomness. Allowing Uij 253 

to represent the random utility that individual i places on alternative j, Vij now 254 

represents the deterministic component of the utility function and εij is a random 255 

variable that captures the unsystematic and unobserved random element of individual i’s 256 

choice (Hanley et al., 2005; Holmes and Adamowicz, 2003). We will assume 257 

throughout the paper that the error terms are independent identical Gumbel distributions 258 

1 1 2 2 ..........ij i ij i ij Ki KijV s s s     
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sometimes also called a double exponential distribution2. An alternative specific 259 

constant (ASCj) capturing the (systematic) utility of omitted variables is included. The 260 

ASCj is modelled as a dummy that takes the value 0 if one of the hypothetical 261 

alternatives is chosen and 1 if ‘none of these’ are chosen.  Based on this model 262 

specification, a positive value of the ASC-dummy suggests the existence of some 263 

omitted variables that have a positive effect on the farmers’ utility of choosing ‘none of 264 

these’, see Adamowicz et al. (1998) and Meyerhoff and Liebe (2009). Hence, the 265 

random utility Uij can be represented as follows: 266 

 267 

1 1 2 2 ..........ij ASCj j i ij i ij Ki Kij ijU ASC s s s           (2) 

 268 

In a standard logit specification, all parameter coefficients are fixed. This assumption 269 

corresponds to a model where a homogenous population is assumed (or where the 270 

preferences of an average farmer are estimated). In the present model, only the subsidy 271 

parameter is fixed. This assumption allows straight forward calculations of the 272 

distribution of WTA. A random parameter model, as we apply for all features except the 273 

subsidy parameters, allows for variations in how the individual farmers value the 274 

scheme features, see e.g. Goett et al. (2000) for a discussion of this assumption. As it is 275 

expected that farmers’ valuations of the features can assume positive as well negative 276 

values, a normal distribution is used to capture the heterogeneity in the population. The 277 

size of subsidy is modelled as a continuous variable and all other features are modelled 278 

as effect coded dummy variables. In order to measure preferences for all scheme 279 

features in the same unit, i.e. money, we estimate the marginal substitutions between 280 

                                                     
2The cumulative distribution function of a Gumbel distribution for x given the parameters a and b can be 

written as F(x;a,b) = exp (-exp((a-x)/b)), see Train (/2002) 
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scheme requirements and the subsidy size. Thereby, we are able to estimate farmers’ 281 

WTA lower payments in return for less restrictive scheme requirements. The software 282 

package Ngene 1.0 is used to create the design. It is optimized with respect to C-283 

efficient estimations of main effects. All farmers are confronted with the same 8 choice 284 

sets. A random parameter logit model is estimated using the software package Biogeme 285 

(Bierlaire, 2003).  286 

 287 

2.3 Our study - design and implementation 288 

The specific scheme features included in the present study are inspired by findings from 289 

earlier studies, as well as by our own findings from a previous survey sent to a larger 290 

sample of farmers that included the farmers in the present study. In the previous survey, 291 

farmers were asked about the importance of a range of factors related to subsidy 292 

schemes for reducing the environmental effects of pesticide use. Results are shown in 293 

Table 1. They show that the largest number of farmers categorized ‘amount of paper 294 

work’ as very important – a total of 50 % indicated that this parameter was very 295 

important in their decision to participate in a subsidy scheme. Uncertainty about being 296 

locked into long term agreements was categorized as a very important decision 297 

parameter by 47 % of the respondents, and 43 % of the farmers found it very important 298 

that a subsidy would cover more than direct costs. Also of importance – but less so – 299 

was the degree to which the farmer’s ability to plan his field management was restricted 300 

(30 % stated this as being very important) and the effect on the environment (23 % 301 

thought this was very important).  302 

 303 
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INSERT TABLE 1 HERE 304 

 305 

These results inspired the design of the schemes used in the choice experiment. The 306 

scheme features and overall design were subsequently tested for validity in a focus 307 

group interview with Danish farmers. An overview of the exact formulation of the 308 

scheme requirements and their levels is provided in Table 2. 309 

 310 

INSERT TABLE 2 HERE 311 

 312 

Table 2, together with a short introduction, was presented to the respondents in the 313 

choice experiment. The introduction explained the benefits to nature of buffer zones. 314 

Also, based on experiences from the focus groups, it was specifically stressed in the text 315 

that they should consider the subsidy schemes as being independent and therefore, not 316 

covered by cross compliance. The size of payments ranged from 134 Euro/hectare/year 317 

(which is the present payment level for implementing buffer zones along waterways that 318 

was considered to be a lower bound due to the limited uptake) to 510 Euro/hectare/year 319 

(which was similar to the yearly hectare premium used for establishing wetlands which 320 

has been a much greater success than other subsidy schemes). Each respondent was 321 

asked to complete 8 choice tasks. The precise text and an example of a choice situation 322 

are presented in Appendix A and B, respectively. 323 

 324 

Note that all features except the price can assume two levels. As one level is used as a 325 

reference level, only one parameter estimate for each scheme feature is estimated, which 326 
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represents the amount of payment that the farmers are willing to forego in return for a 327 

less restrictive requirement. 328 

 329 

3. Results 330 

3.1 Descriptive statistics  331 

The survey was carried out in December 2009 and January 2010 among the Nielsen 332 

Company’s farmer web panellists.  A total of 486 responses were obtained (response 333 

rate of 45 %). Of these, 42 respondents were eliminated from the econometric analysis 334 

(see below), while the remaining 444 respondents (totalling 3552 observations) were 335 

used in the estimations.  336 

 337 

The alternative ‘none of these’ was chosen 22 % of the time, and 14 % of the farmers 338 

(68 farmers) chose ‘none of these’ every time. Out of these, we identified 42 339 

respondents who had chosen ‘none of these’ every time and at the same time stated that 340 

this was because subsidy schemes had nothing to do with real farming. This group of 341 

respondents were categorized as protesters and eliminated from the analysis3. Farmers, 342 

who consequently chose ‘none of these’ because they thought that the offered subsidy 343 

schemes were too unattractive, or they were too alike, were kept in the data set. 344 

Younger farmers and large farms are over-represented in the sample compared to the 345 

overall farmer population in Denmark. Therefore, we can’t generalize the results to the 346 

Danish farmer population of today, but as the trend is that the average farmer is younger 347 

                                                     
3We defined protesters as respondents who chose none of these without considering the actual offers made by the 

hypothetical subsidy schemes. Therefore, farmers who argued that subsidies were not in accordance with real farming 

(and who every time chose none of these) were expected to reject the offered subsidy schemes without considering 

the actual subsidy schemes. 
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and farms become larger, the results can be considered to be robust regarding the future 348 

population of Danish farmers. The overrepresentation of large farmers was in part a 349 

deliberate choice as these farmers represent a larger share of the farmed land which is 350 

relevant in a regulatory context.  351 

 352 

Approximately 9 % of the respondents indicated that they had previously participated in 353 

subsidy schemes, which corresponds to the actual rate of participation in existing 354 

subsidy schemes. Out of the respondents, around 25 % of the farmers indicated that they 355 

do not have hedgerows on their farms, which leave 75 % of the farms to be pre-356 

qualified for the proposed subsidy schemes if they were really implemented. We 357 

confronted the farmers with six statements concerning their perceptions of subsidy 358 

schemes in order to elicit underlying barriers towards AES that were not directly related 359 

to specific scheme requirements. This showed that a majority of the farmers did not 360 

consider subsidy schemes to be easily obtained income. We also found a great deal of 361 

uncertainty among farmers about the consequences of enrolling in subsidy schemes in 362 

relation to how one subsidy scheme would be affected by other schemes, whether 363 

existing subsidy schemes were subject to the EU’s cross compliance regulation, and to 364 

what extent authorities could be trusted (see Table 3).  365 

 366 

INSERT TABLE 3 HERE 367 

 368 

3.2 Estimation results 369 

The econometric estimations indicated that all of the investigated scheme requirements 370 

had a significant effect on farmers’ utility. The results are shown in Table 4. An 371 
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’adjusted ρ2 = 0.26’ suggests that the model fit is indeed acceptable (Louviere et al., 372 

2000).  373 

 374 

INSERT TABLE 4 HERE  375 

 376 

Regarding farmers’ values and rankings of the individual requirements, the results are 377 

most easily communicated by looking at an average farmer’s WTA compensation for 378 

complying with the individual requirements (last column in Table 4). For example, the 379 

model estimates indicate that an average farmer is willing to give up 43 Euro/ha/year for 380 

being able to use a flexible zone width instead of being restricted to using 6 meter 381 

zones/ha/year. This amount shall be seen relative to the offered subsidies that were 382 

between 134 and 510 Euro/ha/year. Large and significant standard deviations of the 383 

normally distributed coefficients indicate that there is a great deal of heterogeneity in 384 

how farmers value the costs of the requirements. To continue our example, the standard 385 

deviation in how farmers value flexible zone width is 106 Euro/ha/year.  386 

 387 

Regarding the other individual requirements, the results show, that farmers are willing 388 

to accept a reduction in payment of 128 Euro/ha/year in return for a shorter contract 389 

period (1 year vs. 5 years), 137 Euro/ha/year if they get an opportunity to break the 390 

contract once a year, 110 Euro/ha/year if they can use fertilizer in the buffer zone, and 391 

52 Euro/ha/year if they get free-of-charge assistance from the extension service with the 392 

application forms. Needless to say, farmers’ willingness to enter the schemes increase 393 

with higher subsidies. 394 

 395 
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The ranking reveals a certain pattern in how important the requirements are perceived to 396 

be. Features related to flexibilities in contract terms seem to be the most important 397 

characteristics. This group of requirements includes the option of being released from 398 

the contract, as well as short-term contracts. The second group of requirements involves 399 

flexibility in the practical management such as being allowed to use fertilizer, flexibility 400 

in zone width and being offered assistance free of charge in administrating the actual 401 

application for joining the subsidy scheme. It should be noted though, that being 402 

allowed to use fertilizer seems to be far the most important characteristic in the second 403 

group. 404 

 405 

The significant and positive ASC indicates that there are some variables that are not 406 

included in the model, which induce farmers to prefer not to join any of the offered 407 

subsidy schemes. These omitted variables might include other types of requirements 408 

that could have been included that would have been more attractive for farmers (or more 409 

attractive levels of the included requirements), but they might also reflect a general 410 

reluctance to join subsidy schemes. To this end, the ASC may be interpreted as the 411 

entrance value needed to make farmers interested in joining at least one of the subsidy 412 

schemes described in the choice experiment. The estimated entrance value of 104 413 

Euro/ha/year for an average farmer constitutes 77 % of the payments presently offered 414 

to Danish farmers for implementing buffer zones along streams and lakes. Note, 415 

however, that the large heterogeneity across farmers complicates the interpretation of 416 

ASC as a common entrance value. 417 

 418 
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We tested for heterogeneity in the mean with respect to farm size (e.g. whether farms 419 

with more than 200 hectares, which comprises 21 % of the sample, behaved differently) 420 

and previous participation (e.g. whether farmers who participated in an AES in 2009, 421 

which comprised 9 % of the sample, behaved differently than those who had not). These 422 

relationships were analysed by testing for interactions-effects between the values that 423 

farmers assigned to the individual features vs. farm size and previous participation. We 424 

found no systematic relations.  425 

 426 

4. Discussion and conclusion 427 

Our descriptive results suggested that 72 % of the Danish farmers disagree with or are 428 

neutral towards the statement that subsidy schemes are an easy source of income. This 429 

result closely matches the findings in Mettepenningen et al. (2009), where two-thirds of 430 

the European respondents stated that the total costs they incurred by AES exceeded the 431 

compensation payment. We also found that there is a great deal of uncertainty among 432 

farmers concerning the consequences of enrolling in subsidy schemes with respect to 433 

the degree of overlap with other subsidy schemes, and the extent to which cross 434 

compliance might be put into force. Furthermore, we found a considerable lack of trust 435 

in authorities. These are fundamental barriers for increasing farmers’ interest in AES 436 

and we suggest that they need to be addressed if further uptake is a political goal.  437 

 438 

Regarding payments, we found that a payment above and beyond direct costs is a 439 

necessary condition for showing interest in a subsidy scheme, which is consistent with 440 

the existing literature. More interestingly, the choice experiment indicated that the vast 441 

majority of farmers (86 %) are willing to trade off scheme requirements against the size 442 
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of the subsidy. From a policy point of view, these results are promising, as they suggest 443 

that it is possible to make most of the farmers interested in implementing buffer zones 444 

not only by offering them higher payments, but also by offering them less restrictive 445 

scheme requirements.  The remaining 14 % of the farmers in the specific case study 446 

consistently chose ‘none of these,’ which clearly indicates that these farmers might be 447 

difficult to motivate to enrol in subsidy schemes.  448 

 449 

We acknowledge that the monetary values that farmers’ place on accepting specific 450 

requirements are indeed case specific. As a consequence, the robustness of the results 451 

needs to be addressed in future studies. Nevertheless, our results concerning increased 452 

use of farm advisors, farmers’ ability of valuing different types of flexibility, and our 453 

attempt to place a monetary value on farmers’ reluctance to engage in regulatory 454 

subsidy schemes have a potentially broader application platform. Furthermore, the 455 

detailed focus on individual scheme requirements, that is encouraged by using choice 456 

experiments, opens up for new ways to analyse possible efficiency improvements of 457 

farmer regulation – and this insight can be used for a wide range of regulatory 458 

challenges.  459 

 460 

The results that most directly can contribute to more efficient designs of environmental 461 

policy include 1) identification of the importance of letting farmers be released from 462 

their contracts before they expire or simply issuing contracts with shorter time horizons, 463 

2) estimation of a monetary value that farmers place on being released from that part of 464 

the administrative burden that is linked to the AES application procedure through 465 

increased use of farm advisors and 3) estimation of a monetary value related to farmers 466 
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overall reluctance to participate in voluntary agreements with the public authorities. 467 

These issues will be discussed in turn. 468 

 469 

We found that the overall flexibility of the contract (as represented by the features 470 

‘contract length’ and ‘ability to cancel the contract before the expiration date’) might be 471 

more important to farmers than the practical restrictions in flexibility that a contract 472 

induces (to what extent fertilizer can be used in the buffer zone, whether buffer zone 473 

width are flexible and whether practical assistance in the application process is offered). 474 

Earlier findings confirm that shorter contracts are generally preferred to longer. The 475 

importance of the release-option is also found by Borch and Vedel (2010) in relation to 476 

afforestation schemes. They suggest that the release-option provides the landowners 477 

with a feeling of ‘leaving the back door open’. Likewise, our focus group interviews 478 

indicated that the open back-door may help reduce uncertainty regarding impact on and 479 

from other schemes and lack of trust in regulatory authorities. At the same time, Borch 480 

and Vedel (2010) found that the release-option was only valuable for land-owners who 481 

did not already have forest on their land. More generally, these results indicate that 482 

offering a release-option might be a relatively cheap way for the regulatory authorities 483 

to induce farmers to participate because, once they have entered the voluntary subsidy 484 

scheme, they are less motivated to use the release-option than they anticipated they 485 

would be. This is similar to holding an insurance policy – it is very valuable to have the 486 

opportunity – also when it is not used. These benefits of offering farmers a contract that 487 

can be denounced before expiration date must of course be weighed against the costs in 488 

terms of increased uncertainty about reaching environmental goals. 489 

 490 
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Second, the choice experiment indicates that farmers are able to place a monetary value 491 

on being released from parts of the administrative burden, and in particular, that they 492 

consider the use of assistance free of charge for the application procedure to be a 493 

possible solution. In other words, free of charge assistance might make farmers willing 494 

to accept a lower payment for enrolling in a scheme. Needless to say, the potential 495 

benefits in a specific policy situation depends on whether the costs of offering 496 

assistance free of charge to farmers are lower than the benefits as they are perceived by 497 

the farmers. However, as specialisation typically involves comparative efficiency 498 

advantages, it is likely that a farm advisor can carry out administrative tasks more 499 

efficiently than the farmer. From a policy perspective, the results suggest promising 500 

synergy effects in the sense that increased communication between farmers and the 501 

extension service in relation to the specific administrative task might, at the same time, 502 

be a way to reduce some of the aforementioned barriers related to uncertainty among 503 

farmers concerning the consequences of enrolling in subsidy schemes.  504 

 505 

Third, as the alternative specific constant in the choice experiment can be interpreted as 506 

the value of omitted variables, we suggest that it might reflect a general reluctance to 507 

join subsidy schemes. That is, it captures a dis-utility of enrolling in a voluntary subsidy 508 

scheme that is not linked to the specific scheme features but instead to other factors that 509 

are not captured in the statistical model. As there is empirical evidence from our study 510 

as well as earlier studies that farmers are often motivated by other factors than strictly 511 

profit maximization (professional pride, family traditions, mistrust in authorities etc.), it 512 

is tempting to interpret the alternative specific constant as encompassing such non-513 

economic barriers. This is, to the authors’ knowledge, the first attempt to quantify the 514 
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entrance value that seems to be needed to overcome barriers for entering voluntary 515 

agreements. 516 

 517 

At this point, it is important to note that the estimated compensation values for the 518 

individual scheme features may not directly reflect what we can expect farmers to 519 

accept in a real setting, due to various methodological issues that are associated with 520 

stated preference methods. Firstly, it is commonly found in stated preference studies 521 

that the hypothetical nature of a choice experiment may induce respondents to overstate 522 

their required compensation (hypothetical bias). In particular, hypothetical bias might 523 

involve strategic responses, too much focus on the subject in question compared to their 524 

behaviour in non-hypothetical settings, etc. In the present paper – the hypothetical bias 525 

issue is attempted reduced through different actions – e.g. cheap talk script, the use of 526 

choice experiment as valuation method and the choice of a type of voluntary agreement 527 

that all farmers in principle are familiar with. Moreover, it should be kept in mind that 528 

the estimated entrance value is indeed significantly higher than the current level of 529 

subsidies, and the current subsidy levels clearly have not been adequate to entice 530 

farmers to enter the schemes, cf. above. This lends some credibility to the results 531 

obtained in the choice experiment. Secondly, self-selection related to participation in the 532 

survey, may entail that respondents participating in the survey are more interested in 533 

AES than the average farmer, which could also bias the results. These methodological 534 

issues are constantly being addressed and ways to reduce hypothetical bias are found – 535 

but the problem will always exist so results must be interpreted accordingly. 536 

 537 
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Regardless of whether the buffer zones are going to be implemented as part of a 538 

voluntary agreement or as a compulsory regulatory tool, our findings provide valuable 539 

information. It almost goes without saying, that in a voluntary context, it is important 540 

for the success of the subsidy schemes that they are made as attractive to the farmers as 541 

possible in order to motivate farmers to participate. Looking at compulsory buffer zones 542 

(or other requirements), the benefits of motivating the farmers are not measured in 543 

participation rates but rather (and equally important) in reducing the need for 544 

monitoring and control. 545 

 546 

Based on our findings, we can point towards some obvious routes for further research in 547 

how to design AES schemes in order to increase farmers’ willingness to participate. In 548 

relation to removing fundamental barriers towards AES, we can point towards the need 549 

for increasing knowledge of how farmers’ trust in authorities can be improved and to 550 

what extent cross compliance can be used as a compliance tool, instead of deterring 551 

farmers from participating. In relation to improving the design of AES, several studies 552 

have shown that information concerning environmental goals of the AES creates 553 

incentives for participating. However, a related issue concerning the potential effect of 554 

offering farmers feed-back on how their contribution has affected the environment, 555 

could potentially be an incentive creating factor as well – and this has, to our 556 

knowledge, not been addressed yet. In addition, it would be beneficial for future designs 557 

of AES to identify which requirements are simply unacceptable (lexicographic 558 

preferences) and which requirements are unattractive, but can be compensated. These 559 

issues are related to the suggestions by Ruto and Garrod (2009) that future research is 560 

required to identify how closely AES payments can be correlated with the opportunity 561 
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costs of participation for different groups of farmers. From a methodological angle, 562 

previous research on consumer preferences (Moerkbak et al., 2010 presents an 563 

overview) has clearly shown that the estimated willingness-to-pay values are sensitive 564 

to the chosen payment-vector. The extent to which this result carries over to farmers’ 565 

preferences is indeed also an important topic for future research. 566 

 567 

We have focused on how farmers valued the individual characteristics of an agreement. 568 

However, in order to evaluate the efficiency of agreements, we also need to assess the 569 

impacts on the environment. We found that farmers attached different costs to the 570 

requirements - but the environmental effects also differ. The overall picture is that the 571 

more hectares that are farmed in an environmentally friendly way and the longer time 572 

pesticides and fertilizers are not used, the greater are the environmental benefits. To this 573 

end, the present approach to assess farmers’ preferences opens up for not only 574 

identifying trade off’s between payments and individual requirements, but also for 575 

identifying environmental consequences of the individual requirements. For example, 576 

we found that the average farmer needs to be paid 128 Euros in order to be just as well 577 

off when enrolling in a 5 year contract as in a 1 year contract. The million Euro question 578 

is now whether the environmental value of a longer contract will exceed the costs? This 579 

requires valuation of the environmental benefits, which is also a challenge for further 580 

research. 581 

 582 

 583 
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Appendix A 689 

 690 

The following text was used as an introduction to the choice experiment. 691 

 692 

“New subsidy schemes are offered for implementing buffer zones along hedgerows. 693 

Buffer zones along hedgerows provide space for flowering herbs and insects – and 694 

provide food for (among others) grey partridges and hares. It is important for the 695 

positive effects on the nature that the buffer zones are cut every year in late august. The 696 

buffer zone area is entitled to direct payments. The new subsidy scheme is not covered 697 

by cross compliance. Therefore, the size of the payments can be considered 698 

independently from the direct payments. The new subsidy schemes differ from each 699 

other with respect to the following six characteristics. On the next page, we show you a 700 

table that provides an overview of the subsidy schemes you will be confronted with.”701 
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 702 

Appendix B 703 

 704 

An example of a choice set  705 

 706 

 Subsidy scheme A Subsidy scheme B 

Buffer zone width 6 m 
Flexible width 

(between 6 and 24 m) 

Contract length     1 year 5 years 

Option to cancel contract 

(without costs) 
Yes No 

Changed agricultural 

practice     
Pesticide-free Pesticide-free 

Application method     
Usual application 

procedure 
Free assistance 

Size of subsidy     336 DDK 228 DDK 

 707 

Which of the subsidy schemes do you prefer? 708 

 Subsidy scheme A 709 

 Subsidy scheme B 710 

  None of these 711 

 712 

713 
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Table 1  714 

Distribution of farmers’ perceptions of AES (measured in % of population). 715 

How important are the following factors for your decision 

to participate in AES? 
1 2 3 4 5 

Don’t 

know 

The subsidy should cover more than the direct costs  3 4 16 31 43 3 

How much participation limits field planning 5 6 24 29 30 6 

The amount of paper work 3 4 13 27 50 3 

Uncertainty that a voluntary agreement might be made 

compulsory 
3 4 16 25 47 5 

Believe in the benefits for the  environment and nature 7 11 27 28 23 4 

Note:  A population of 1164 farmers. The scale ranges from 1-not important to 5-very important. 716 

717 
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 718 

Table 2.  719 

Overview of possible requirements in the subsidy schemes used as attributes and levels 720 

in the choice experiment. 721 

Type of 

requirement 

Scheme requirement 

(attributes) 

Detailed scheme requirement 

(attribute levels) 

Flexibility in 

contract terms 

Contract length 
- 1 year 

- 5 years 

Release option 

-can be released from contract without 

costs once a year 

- cannot be released from contract 

Flexibility  in 

practical 

management  

 

Buffer zone width 

- between 6 and 24 meter (possibly the 

width of your mover) 

- 6 meter 

Changed agricultural 

practice 

- pesticides cannot be used in buffer zones 

-pesticides or artificial manure cannot 

be used in buffer zones 

Application method 

- assistance free of charge from extension 

service to send in application form 

- application for subsidy on common 

application form 

Economic 

incentive 

Size of subsidy 

(Euro per hectare per year) 

 

134 Euro, 228 Euro, 336 Euro, 510 Euro 

Notes: Scheme requirements stated in bold are used as reference levels in the econometric estimations. It 722 

should be noted that the first column, which groups the 6 scheme attributes into 3 overall categories, is 723 

included in the present paper, but was not presented to the respondents.724 
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 725 

Table 3.  726 

Distribution of farmers’ perceptions of subsidy schemes (measured in % of population)  727 

Please state to what extent you 

agree or disagree with the 

following statements 

1 - 

completely 

disagree 

2 – 

partly 

disagree 

3- 

neutral 

 

4- 

partly 

agree 

5- 

completely 

agree 

 

Don’t 

know 

My experiences with subsidy 

schemes are bad 
5 20 39 20 9 7 

It is an easy way to help the 

environment 
8 20 35 23 6 8 

It is an easy way to earn money 14 22 36 15 5 8 

It is difficult to identify how 

various subsidy schemes affect 

each other 

1 7 16 43 20 5 

I am uncertain about the 

consequences for direct 

payments (cross-compliance) 

6 13 28 30 14 8 

I do not trust the authorities 8 17 39 20 12 5 

Note:  A population of 444 farmers.728 
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 729 

Table 4.  730 

Farmers’ WTA scheme requirements for implementing pesticide free buffer zones  731 

Mean of parameters Coefficient 
Robust 

Std err 
p-value 

Euro/ha/ 

year 

Flexible zone width  0.170 0.045 < 0.001 43 

Shorter contract period  0.499 0.043 < 0.001 128 

Release option  0.534 0.057 < 0.001 137 

Using fertilizer in the buffer zone 0.430 0.060 < 0.001 110 

Assistance with application form  0.203 0.052 < 0.001 52 

Size of subsidy 0.00109 6.9E-05 < 0.001  

ASC (alternative specific constant) 0.817 0.284 < 0.001 104 

Std. deviations of parameters     

Flexible zone width  0.416 0.063 < 0.001 106 

Shorter contract period  0.471 0.049 < 0.001 120 

Release option  0.461 0.082 < 0.001 118 

Using fertilizer in the buffer zone 0.877 0.071 < 0.001 224 

Assistance with application form  0.443 0.056 < 0.001 113 

ASC 3.46 0.224 < 0.001 442 

Adjusted ρ2 0.267    

Notes: A population of 444 farmers. All coefficients are normally distributed except for size of subsidy, 732 

which is fixed. All variables are effect-coded except for ASC, which is dummy-coded and the price, 733 

which is a continuous variable. Coefficients relating to effect-coded variables are multiplied by 2 before 734 

division with price-coefficient when Euro/ha/year is calculated. The reference levels for the Euro/ha/year 735 

(last column) are chosen such that they are all positive, while the reference levels for the parameter values 736 

(second column) are as specified in Table 1. We used simulations with 2000 Halton draws when 737 

estimating the random parameters.  738 

 739 
 740 
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