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A B S T R A C T   

Government-funded payments for ecosystem services (PES) have increasingly been used to facilitate transactions 
between users of environmental services and their providers. In order to improve the link between payments and 
the service provided, some countries in the EU have promoted result-based schemes (RBS), which remunerate 
farmers for ecological results, as part of their agricultural policy. Since PES programs are voluntary, it is 
important to understand farmers’ responses before more large-scale implementations of RBS are initiated. Using 
a choice experiment and a mixed logit model, we elicited the preferences of farmers in two Natura 2000 sites in 
Slovenia for different design elements of a hypothetical scheme for dry grassland conservation. We found that the 
majority of farmers preferred the result-based approach over the management-based scheme both in terms of 
payment conditions and monitoring; one group of farmers preferred the RBS very strongly (average WTA of more 
than 500 EUR/ha/yr) and another group less strongly (average WTA about 200 EUR/ha/yr). Farmers also 
showed a higher preference for on-farm advise and training in small groups than for lectures, which would be 
offered to a larger audience. A collective bonus, which would incentivise coordination and could potentially 
increase participation rates in the scheme, significantly influenced the farmers’ willingness to adopt the scheme. 
However, the estimated average WTA was comparable or lower than the 40 EUR/ha annual bonus payment. 
Older farmers and those who managed small and semi-subsistent farms were significantly more likely to be 
highly resistant to scheme adoption no matter its design.   

1. Introduction 

In the last decades, biodiversity in agricultural ecosystems world-
wide has undergone widespread and rapid decline, which has been 
mostly attributed to the intensification and structural changes of agri-
culture and land use change (IPBES secretariat, 2019; Pereira, Navarro, 
& Martins, 2012; Stoate et al., 2009). One of the particularly vulnerable 
habitats are semi-natural grasslands, which are highly dependent on 
anthropogenic disturbance (Dengler, Janǐsová, Török, & Wellstein, 
2014; EEA, 2020). They provide a range of ecosystem services, including 
the provision of fodder for livestock, regulation of water flows and 
several cultural services (Lamarque et al., 2011; Nowak-Olejnik et al., 
2020; Villoslada Peciña et al., 2019). However, since most of these 
services can be categorised as public goods, they are usually not 
adequately valorised by the market. The opportunity costs associated 
with maintaining extensive use of grasslands are thus largely borne by 

farmers (Hanley et al., 2012). 
Payments for ecosystem services (PES) have increasingly been used 

to stimulate voluntary transactions between users of an environmental 
service (or agencies acting on their behalf) and its providers (Engel et al., 
2008). Government-funded PES now include some key large-scale policy 
instruments, including the agri-environmental measure (AEM) in the 
European Union (EU) (Matzdorf et al., 2013), which was implemented 
as part of the Common Agricultural Policy (CAP) on more than 26 
million hectares or 15 % of utilised agricultural area in the EU in 2017 
(Alliance, 2019). 

To increase their effectiveness, PES should be as directly linked to 
ecosystem services provided as possible (Gerowitt et al., 2003). How-
ever, suitable indicators are often hard to define at the level of individual 
farms, because they might be difficult to measure and because envi-
ronmental results may depend on efforts made by a large group of 
farmers. Most PES programmes are thus designed as management-based 
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schemes, which provide payments for farming practices that are 
believed to secure certain services, rather than being tied to their actual 
provision (Burton & Schwarz, 2013). 

By contrast, some countries in Europe have developed result-based 
(or outcome-based) schemes (RBS), which remunerate farmers for 
ecological results, demonstrated by indicators such as the presence of 
plant species and the breeding success of farmland birds (Herzon et al., 
2018). This kind of payment conditionality is particularly important in 
government-funded PES, where monitoring of performance is often 
narrowed down to monitoring the compliance of beneficiaries with 
prescribed management practices, whereas actual environmental im-
pacts might be less emphasised (Engel et al., 2008). However, since RBS 
largely shift the risk of achieving results from a government to a 
ecosystem service provider, they might be less appealing to more risk- 
averse farmers (Uthes & Matzdorf, 2013). In addition, farmers need to 
know the indicators well and have a good sense of farming practices, 
which are needed to achieve the results (Herzon et al., 2018). Therefore, 
they should have access to sufficient information and training (Moran 
et al., 2021). 

Because farmers’ decision to participate in PES is voluntary, a good 
understanding of their preferences and motives is crucial for planning 
and implementing biodiversity policy in agricultural ecosystems (de 
Snoo et al., 2013; Lastra-Bravo et al., 2015). Previous studies in Europe 
indicate that farmers often positively respond to RBS, because they seem 
to consider this approach to be fairer, more flexible and easier to 
implement (Birge et al., 2017; Matzdorf & Lorenz, 2010; Wezel et al., 
2018). However, farmers do not always recognise the result-oriented 
approach as more legitimate (Vainio et al., 2019). It is thus important 
to test farmers’ responses in various contexts before more large-scale 
implementation of RBS is initiated, since this would represent a signif-
icant shift from the current way in which AEM and other PES are 
implemented, as they are, at present, mostly management-based both in 
Europe and on other continents (Burton & Schwarz, 2013). 

To address this research gap, we conducted a discrete choice 
experiment (DCE) to elicit farmers’ preferences for different PES scheme 
designs for dry grassland conservation in Slovenia, an EU Member State 
in Central Europe (Perko, Ciglič, & Zorn, 2020). To tackle the loss of 
biodiversity and grassland habitats, the Slovenian government intro-
duced a management-based agri-environmental scheme in 2008 to 
incentivise the extensive management of grasslands (Government of the 
RS, 2015). However, the participation rates have been relatively low, as 
only 27 % of the target extent of grassland conservation was reached in 
the scheme in 2018 (MOP, 2019). Previous studies in Slovenia indicate 
that the key reasons for the low participation rates in AEM are probably 
connected to the schemes’ requirements and farmers’ difficulty to un-
derstand them, unstimulative payment levels, administrative burden 
and lack of information (Pust Vučajnk & Udovč, 2008; Špur, Šorgo, & 
Škornik, 2018; Žgavec, Eler, Udovč, & Batič, 2013). We thus wanted to 
test whether the adoption rate of the scheme could be improved by 
changing its design to better fit the preferences of local farmers. In 
particular, we were interested in farmers’ willingness to accept RBS and 
their associated monitoring approach as well as their preferences 
regarding the training method. 

DCE is a choice modelling method that enables elicitation of people’s 
stated preferences in hypothetical situations, making them useful for 
pre-testing new policy instruments (Colen, 2016). The DCE method has 
often been used to elicit farmers’ preferences regarding AEM contract 
characteristics (Mamine et al., 2020), such as length of commitment and 
administrative burden (Ruto & Garrod, 2009), as well as regarding a 
range of agri-environmental farming practices (e.g. Beharry-Borg et al., 
2013; Christensen et al., 2011; Villanueva et al., 2015). The latter 
include grassland management schemes, where it has been shown that 
farmers tend to prefer more flexibility in contract implementation 
(Espinosa-Goded et al., 2010) and as little change to their current 
management practice as possible (Santos et al., 2015; Vaissière et al., 
2018). 

By contrast, farmers’ preferences regarding a result-oriented policy 
have been less explored. To the best of our knowledge, farmers’ choices 
between result- and management-based schemes have not yet been 
quantified with the choice experiment approach, except indirectly in a 
study by Niskanen et al. (2021). Similarly, while it has often been 
demonstrated that farmers are willing to accept lower compensation 
levels if they have access to free-of-charge training and advisory support 
(Christensen et al., 2011; Espinosa-Goded et al., 2010; Hannus et al., 
2020; Kuhfuss et al., 2016), DCEs have rarely been used to test for 
preferences regarding different methods that could be used to provide 
extension services. 

In the DCE, we also inquired whether participation rates in the 
schemes could be increased by incentivising coordination efforts of 
farmers (Kuhfuss et al., 2016). This question is particularly important 
because many grassland species depend on maintaining sufficient 
amount of unfragmented or spatially well connected areas with suitable 
habitat. However, PES are often implemented in regions with frag-
mented land ownership, so successful grassland conservation depends 
on incentivising a large number of farmers to participate in the pro-
gramme (Franks & Emery, 2013). Several previous studies have shown 
that farmers generally prefer individual contracts over different ap-
proaches to coordination and collective enrolment of farmers into the 
AEM (Le Coent et al., 2017; Villanueva et al., 2015; Wainwright et al., 
2019). However, if coordination efforts are compensated with an addi-
tional payment (i.e. collective bonus) or other financial benefits, the 
response was generally found to be positive (Barghusen et al., 2021; 
Sheremet et al., 2018) and such a payment can even function as a nudge 
for farmers to enrol more land in the scheme (Kuhfuss et al., 2016). 

This paper is structured as follows. In the next section, we introduce 
the study area and describe our methodological approach. The Results 
section presents the outcomes of the choice analysis conducted with 
mixed logit models and further explores preference heterogeneity. 
Finally, we interpret our findings in the context of future PES design and 
the potential for scaling up the implementation of RBS in the EU and 
wider. 

2. Methods 

2.1. Study area 

Our study was conducted in two research areas in Slovenia. Haloze 
(172 km2) is a hilly sub-Pannonian region in the Eastern part of the 
country, whereas Karst (618 km2) is a sub-Mediterranean limestone 
plateau near the Adriatic coast (Perko, Ciglič, & Zorn, 2020). Both areas 
were designated as part of the Natura 2000 network of protected areas 
due to their highly diverse dry grasslands, which require extensive 
management and are protected under the EU Habitats Directive (Council 
Directive 92/43/EEC) (Government of the RS, 2015). 

Similarly to many remote rural areas in Europe in recent decades 
(van Vliet et al., 2015), structural changes in agriculture and an ageing 
rural population in Haloze and Kras have led to widespread abandon-
ment of farming and consequent overgrowth of grasslands with forests. 
On the other hand, the remaining farms have often intensified the use of 
grasslands by increasing fertilisation and early mowing of meadows and 
introducing more intensive grazing regimes due to growing demand for 
livestock feed. As a result, the extent of extensively managed dry 
grasslands in both study areas has diminished despite the available 
funding through AEM (Kaligarič & Ivajnšič, 2014; Škornik et al., 2010; 
Žiberna, 2012). 

2.2. Experimental design 

Based on a literature review, we identified various possible ap-
proaches to further incentivise the extensive management of dry grass-
lands (Franks & Emery, 2013; Herzon et al., 2018). These approaches 
were discussed in two focus groups with experts in botany, nature 
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conservation, agriculture and agricultural economics, three focus groups 
with local agricultural advisors and two meetings with representatives 
of agricultural and nature conservation authorities. In the initial focus 
groups, farmers were not specifically included, because the discussion 
required good knowledge of the agri-environmental policy instruments 
and scheme design. In this way, we identified the key issues and possible 
designs of the hypothetical new scheme. These were then used to design 
a choice experiment with five attributes, conducted with farmers 
(Table 1). The experiment and the questionnaire (see section 2.3) were 
pretested by surveying 22 farmers in both research areas. 

We identified two possible payment conditions, which can be equally 
used to ensure the provision of biodiversity-rich dry grasslands with a 
favourable conservation status in the research area. The management- 
based scheme was described as a system with several prescribed prac-
tices, including a fixed date, before which mowing or grazing is not 
allowed, and a limited amount of livestock per hectare and input of 
organic fertilisers. By contrast, the result-based scheme was defined as a 
system where no practices are prescribed by the contract. However, 
farmer is required to develop or maintain suitable grassland manage-
ment that enables the presence of at least 4 indicator plant species, 
whose total coverage must reach at least 10–30 % of the meadow or 
pasture area. Both the indicator species and total coverage were 
graphically presented to farmers before the experiment in order to 
ensure that the payment conditions were well understood by the 
respondents. 

Monitoring of the measure would be conducted by the monitoring 
agency on a random sample of 5 % of enrolled farm holdings each year. 
However, the monitoring itself could be implemented in three possible 
ways. Prescribed practices would be monitored by reviewing mandatory 
records of prescribed practices and on-field verification of compliance. 
In the result-based scheme, the monitoring agency would screen the 
enrolled grasslands for indicator plant species. The third option would 
be a hybrid system with control primarily based on monitoring indicator 
species. However, if he or she so wishes, the farmer could also demon-
strate suitable farming practices by keeping the records of management 
practices. This option was included to test whether such hybrid system 
would be more appealing to more risk-averse farmers, because research 
showed that the verification process and potential inability to demon-
strate the results due to external factors (e.g. weather) was often among 
the key concerns to farmers (Birge et al., 2017; Wezel et al., 2018). 

In this hypothetical scheme, free-of-charge training would be 
compulsory for all participating farmers. The attribute training mode 
had three possible levels, i.e. methods that the extension service could 
use. The first method was four hours of lectures per year, which would 
be organised for a large audience of farmers. The second was four hours 
of training per year, where a farmer can choose training from a list of 
options such as field trips, lectures or group learning in smaller groups. A 
third option was individual advisory service carried out on-farm three 
times during a five-year contract, which would last about half a day (i.e. 

5–6 h). 
The collective bonus was defined as an additional annual payment of 

40 EUR per hectare that would activate when a target enrolment of 
grasslands was reached, i.e. 26 % of grasslands in Haloze and 19 % in the 
Karst. Lastly, the basis for determining the six annual payment levels 
(180–450 EUR/ha) was the average payment of the existing scheme in 
the research area (223 EUR/ha). Suitable payment levels for the 
research context were than discussed and determined within the focus 
groups. 

All possible combinations of attributes and their levels would result 
in (2*3*3*6*2) = 216 combinations, so a full factorial design was not 
feasible. We used the software Ngene (ChoiceMetrics, version 1.2) to 
generate an orthogonal fractional factorial design, which consisted of 18 
choice cards. Those were then randomly divided into three blocks with 
six choice cards (Fig. 1) and each respondent was randomly assigned to 
one block. We did not use a more advanced efficient design as we had no 
reliable prior knowledge on utility function parameter values. 

2.3. Survey and data collection 

We collected data by using a survey questionnaire consisting of three 
parts. In the first part, we checked whether the respondents belonged to 
the target population and asked questions about their experience with 
agricultural policy measures and attitudes towards grassland conserva-
tion. With the help of photographs, we also checked how well the re-
spondents knew the plant species that could be used as indicators in the 
result-based scheme. In the second part, we first presented and tested the 
understanding of individual attributes. We then presented the re-
spondents with six choice cards and follow-up debriefing questions to 
identify protest responses and understand how the respondents made 
their decisions. The last part of the questionnaire consisted of socio- 
demographic questions and questions on farm characteristics. 

The sampling population consisted of all registered farm holdings 
that managed at least 0.3 ha of permanent grassland in the research 
areas. Furthermore, they had to file their annual application for agri-
cultural subsidies at the selected regional units of the Public Agricultural 
Advisory Service. There were approximately 680 such farm holdings in 
Haloze and 650 in Karst. All farmers who met the above criteria were 
invited to participate in the survey, which was conducted through face- 
to-face interviews by six trained surveyors in March and April 2019. A 
total of 258 interviews were conducted in Haloze (37.9 %) and 263 in 
the Karst (40.5 %). 

Before econometric analysis, we excluded from the sample all re-
spondents who chose the opt-out option in all 6 choice cards and stated 
that they would not enrol in this scheme regardless of the contract 
conditions (n = 54) or indicated that the choice task was too challenging 
(n = 7). However, due to their potentially interesting characteristics, we 
regarded the former group of farmers as “non-adopters” and included 
them in a separate analysis (see section 3.4). We also excluded re-
spondents who said that they did not take the envisaged options seri-
ously (n = 20) or that they do not make such decisions on their farms (n 
= 3). The final sample thus included 437 respondents (83.9 % of 
respondents). 

2.4. Model specification and econometric analysis 

The theoretical framework of the DCE is derived from Lancaster 
(1966) theory of consumer behaviour and random utility models (Train, 
2009). The latter is based on the assumption that individual i (i = 1, …, 
n) will choose alternative j that maximises his or her utility Uij. The 
overall utility then consists of a deterministic component Vij and a sto-
chastic component εij. The deterministic component is a function of m 
attributes (x1, …, xm), which describe each alternative, while the pa-
rameters βm represent individual preferences for each attribute (Train, 
2009): 

Table 1 
Attributes and levels used in the choice experiment.  

Attribute Acronym Levels 

Payment 
conditions 

MBS Prescribed practices (management-based 
scheme) 

RBS No prescribed practices (result-based scheme) 
Monitoring RECORDS Control of records of prescribed practices  

PLANTS Control of presence of plant species  
HYBRID Control of presence of plant species and 

voluntary record- keeping 
Training mode LECTURES 4 h of lectures annually  

SELECT 4 h of training annually, where farmer can select 
a training method from a list of options  

VISITS 3 advisory visits on farm in 5 years 
Annual payment PAYMENT 180, 230, 290, 340, 390 and 450 EUR/ha 
Collective 

annual bonus 
BONUS 40 EUR/ha and 0 EUR/ha  
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Uij = Vij + εij  

Vij = β0 + β1x1 + β2x2 +⋯+ βmxm 

where β0 represents an alternative-specific constant (ASC). 
Because the random error component εij cannot be measured, some 

assumptions must be applied regarding its distribution. The conditional 
logit (CL) model assumes that εij is independently and identically 
distributed (IID) according to a Gumbel extreme value type-I distribu-
tion. In addition, we assume that the irrelevant alternatives are inde-
pendent (IIA) (Train, 2009). The probability that an individual i chooses 
alternative j (j = 1, …, m) on a choice card Ct is thus equal to: 

P(Aijt= 1|β) =
exp(X’ijtβ)

∑
m∈Ct

exp(X’imtβ)

where Aijt is a dummy variable that takes the value of 1 if this 
happens. 

However, the IIA assumption and the premise that individual pref-
erences are homogenous are in many cases too stringent. The mixed logit 
(MXL) model (also known as the random parameter logit model) is one 
of the most widely used models for choice experiment analysis which 
overcome these limitations by allowing the parameters βm to vary and to 
follow a normal, log-normal or other distributions. Therefore, it can be 
used to capture preference heterogeneity (Train, 2009). 

Fig. 1. An example choice card.  
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Estimates of parameters β can also be used to assess farmers’ 
willingness-to-accept (WTA) for individual attributes. WTA is calculated 
by dividing the value of the attribute parameter βk by the parameter for 
the payment attribute βpay: 

WTAk = −
βk

βpay 

Data analysis was performed in Stata (StataCorp, version 16.1). The 
conditional logit model was estimated using the clogit command, and 
the mixlogit command was used for the mixed logit model (Hole, 
2007a). Epanechnikov kernel density graphs (Silverman, 1998) were 
plotted with the kdensity command to illustrate the distribution of the 
individual parameter estimates (2019). WTA was estimated using the 
wtp command and the confidence intervals were calculated using the 
delta method (Hole, 2007b). 

3. Results 

3.1. Farmer and farm holding characteristics 

We compared our sample with the characteristics of all farm holdings 
in the research area (Table 2). The latter data were retrieved from the 
Integrated administration and control system (IACS) database of 
Slovenia, which is managed by the Ministry of Agriculture to facilitate 
the implementation of the Common Agricultural Policy (CAP). In terms 
of the gender and age of farmers and the production orientation of their 
farms, our sample represents the local farm holdings well. However, the 

age group of above 71 years is under-represented, which is likely 
because these farmers often refused to participate or it was their rep-
resentatives who took part in the survey. Average size of farms and the 
extent of grasslands in our sample is higher than in the sampling pop-
ulation, which can be attributed to a slight under-representation of the 
group with the smallest farms (<5 ha). 

Most farmers in our sample had been engaged in agriculture since 
childhood (85.6 %). They had finished either elementary (19.4 %) or 
high school (59.7 %) and had never taken part in any formal or voca-
tional training in agriculture (74.8 %). For most households (66.5 %), 
farming represented less than a quarter of their yearly income, whereas 
only 12.9 % of respondents indicated that they received more than half 
of their income from their farm. Farmers mostly engaged in mixed 
production (56.3 %) or were specialised cattle (16.5 %) or other live-
stock (15.3 %) breeders. Specialised plant producers (11.9 %) were 
mainly engaged in wine growing, but have also maintained grasslands. 

The vast majority of respondents (92.8 %) supported the public 
funding of schemes for maintaining local biodiversity-rich meadows and 
pastures. In comparison to the population, our sample included a higher 
share of farmers currently enrolled in the agri-environmental measure 
and the scheme for extensive use of grasslands (Table 2). Farmers felt 
that they were, on average, well acquainted with available instruments 
of the CAP (3.2, SD = 0.80, measured on a 5-point Likert scale). 
Furthermore, the agri-environmental measure was well known among 
respondents because they had already entered the measure at some 
point in the past (54.9 %) or were at least informed about it (34.8 %). 
When deciding whether to enrol in the measure, the payment amount 
and its impact on farm economics (66.1 %), advice from their agricul-
tural extension officer (41.9 %) and the administrative burden (41.2 %) 
were singled out as the most important decision factors. This was fol-
lowed by the perceived impacts of schemes on fodder production (38.2 
%) and the environment (37.3 %), whereas opinions of other farmers 
(30.0 %) and the duration of the contract (28.2 %) were deemed less 
important. 

3.2. Choice analysis 

To estimate farmers’ preferences regarding different elements of the 
scheme’s design, we first ran a conditional logit (CL) model. Since there 
was a complete correlation between the levels of the attributes that 
describe the payment conditions and monitoring, we decided to analyse 
the data with two models. In Model 1, we omitted the attribute Moni-
toring, and in Model 2, we omitted Payment conditions. The Hausman 
test showed that the CL estimations were not valid, because the IIA 
hypothesis was rejected for both Model 1 and Model 2. 

We thus continued the analysis with the mixed logit (MXL) model. In 
both Model 1 and Model 2, all variables except the payment were 
defined as random parameters with normal distribution (Table 3). We 
also estimated other MXL models, where some other variables were 
defined as fixed. However, after comparing the models with AIC and BIC 
indicators, these models did not show a noticeably better fit so we do not 
report them in this paper. All estimated models were statistically 
significant. 

In both MXL Model 1 and Model 2 (Table 3), the payment parameter 
and the availability of collective bonus were statistically significant and 
had a positive sign. Both results are intuitive because this means that 
respondents derived a higher utility from a higher financial compensa-
tion. On the other hand, the opt-out option (ASC), in which farmers 
would not enrol in neither of the scheme alternatives, was not statisti-
cally significant. The respondents thus did not seem to have clearly 
preferred to enter the offered scheme alternatives or to maintain the 
status quo. 

The result-based scheme, where the farming practices are not pre-
scribed, was statistically significantly preferred among the surveyed 
farmers. Similar preferences are reflected in MXL Model 2, because the 
respondents tended to favour the type of monitoring that is at least 

Table 2 
Socio-demographic characteristics of farmers and properties of farm holdings 
(AEM – agri-environmental measure; HAB – current scheme for extensive use of 
grasslands) in 2019.  

Characteristic Population (n 
= 2,022) 

Sample (n 
= 437) 

t-test 
p 

Proportion 
test p 

Gender – male 1,363 (67.4 %) 300 (68.7 
%)  

0,615 

Age     
Average age [years] 59.5● (SD =

16.29) 
55.1 (SD 
= 12.31) 

0.615  

<30 years 47 (2.3 %) 14 (3.2 %)   
31–50 years 475 (23.7 %) 126 (28.8 

%)   
51–70 years 1,029 (51.2 %) 263 (60.2 

%)   
greater than71 years 457 (22.8 %) 34 (7.8 %)   
Farm size     
Average size [ha] 8.8 (SD =

16.28) 
12.7 (SD 
= 28.68) 

***  

<5 ha 1,125 (55.6 %) 191 (43.7 
%)   

5–10 ha 518 (25.6 %) 145 (33.2 
%)   

11–20 ha 207 (10.2 %) 50 (11.4 
%)   

21–50 ha 120 (5.9 %) 35 (8.0 %)   
greater than51 ha 52 (2.6 %) 16 (3.7 %)   
Average size of 

grasslands [ha]◆ 
6.8 (SD =
15.03) 

10.6 (SD 
= 24.40) 

***  

Average share [%] of 
grasslands in farm 
area 

77.6 83.5   

Livestock or mixed 
farms 

1,277 (63.2 %) 283 (64.8 
%)  

0.528 

Enrolment in AEM 334 (16.5 %) 142 (32.5 
%)  

*** 

Enrolment in HAB 162 (8.0 %) 77 (17.6 
%)  

*** 

Note: Significance levels are *** p < 0.01, ** p < 0.05 and * p < 0.1. 
● Age of 14 farmers is unknown. 
◆ 61 farms in the population had no grasslands, whereas all farms in the 

sample had at least 0.3 ha of grasslands. 
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partly based on controlling for the presence of indicator plant species as 
opposed to only keeping records on the implementation of prescribed 
practices. 

An individual approach to training, where an extension officer pro-
vides advice on-farm, was preferred over annual lectures to large groups 
of farmers. In comparison to attending lectures, farmers also preferred to 
choose from a list of training options that includes field excursions, 
lectures and consultation in small groups. However, the latter variable 
was not statistically significant in MXL Model 2. 

3.3. WTA and heterogeneity of preferences 

We used the parameter estimates from the MXL models to calculate 
the farmers’ willingness to accept (WTA) financial compensation for 
different elements of the scheme design (Table 4). The estimates from 
the MXL Model 1 show that the farmers are willing to forgo 229 EUR/ha 
annually if the result-based scheme is offered instead of the 
management-based scheme. Similarly, if the monitoring is based 
entirely on controlling for the presence of indicators, the farmers are 
prepared to accept 305 EUR/ha lower payments annually than if they 

need to prove the implementation of prescribed practices. On the other 
hand, the WTA for the hybrid type of monitoring, which includes both 
result-based monitoring and voluntary record-keeping on the prescribed 
practices, was estimated at 117 EUR/ha annually. 

estimates for different types of mandatory training slightly differ 
between the two MXL models. However, we can conclude that when 
compared to the system of annual lectures, farmers are willing to accept 
somewhat lower payments if they can choose the training method 
themselves or if the training takes place in the form of individual 
advisory visits to farms. WTA estimates of the collective bonus also 
somewhat differ between the models. Based on MXL Model 1, the WTA 
slightly exceeds 40 EUR/ha, which was the bonus payment offered to 
farmers in the experiment. This would mean that introducing a collec-
tive bonus could lower the overall costs of financing such a scheme. 
However, this conclusion is not supported by MXL Model 2, where the 
estimated WTA for the bonus is only 23 EUR/ha. 

The estimated standard deviation (SD) coefficients indicate a 
considerable heterogeneity in farmers’ preferences for all variables 
except for the collective bonus and the option to freely choose among the 
mandatory training approaches (Table 3). We analysed this 

Table 3 
Mixed logit model estimates for attributes.   

Mixed logit model 1  Mixed logit model 2 

coeff. p S.E.  coeff. p S.E. 

Parameters        
Payment 0.007 ***  0.0005  0.008 ***  0.0006 
ASC● − 0.071 0.836  0.3435  0.551 0.135  0.3686 
Result-based scheme (RBS) 1.599 ***  0.1685     
Monitoring (base: RECORDS)        
HYBRID     0.905 ***  0.1184 
PLANTS     2.359 ***  0.2091 
Training (base: LECTURE)      
SELECT 0.481 ***  0.1276  0.160 0.256  0.1408 
VISITS 0.384 ***  0.0876  0.261 ***  0.0981 
Bonus 0.301 ***  0.0864  0.176 *  0.0983 
Standard deviation        
SD (ASC) 3.712 ***  0.3125  3.750 ***  0.3178 
SD (RBS) 2.468 ***  0.2028     
SD (HYBRID)    1.107 *** 0.1906 
SD (PLANTS)   2.646 *** 0.2277 
SD (SELECT) 0.333 0.411  0.4049  − 0.140 0.751  0.4419 
SD (VISITS) − 0.731 ***  0.1472  0.964 ***  0.1466 
SD (BONUS) − 0.119 0.674  0.2828  − 0.343 0.133  0.2282 
Model summary statistics        
No. of respondents 437    437   
No. of observations 7866    7866   
χ2 680.92 ***   714.60 ***  
McFadden pseudo R2 0.1381    0.1470   
Log likelihood − 2124.5    − 2073.8   
AIC 4271.1    4173.6   
BIC 4347.8    4264.2   

Note: Significance levels are *** p < 0.01, ** p < 0.05 and * p < 0.1. 
● ASC was coded as the opt-out option “I would not enrol in such a scheme.” 

Table 4 
Estimated willingness to accept (WTA) financial compensation for different grassland scheme characteristics in EUR/ha per year.   

Mixed logit model 1  Mixed logit model 2 

WTA LL LU  WTA LL LU 

Result-based scheme (RBS)  − 228.83  − 277.69  − 179.97     
Monitoring (base: RECORDS)        
HYBRID      − 116.85  − 148.53  − 85.18 
PLANTS      − 304.68  − 359.35  − 250.00 
Training (base: LECTURE)       
SELECT  − 68.82  − 105.79  − 31.85   − 20.65ns  − 56.58  15.28 
VISITS  − 54.90  − 79.79  − 30.01   –33.74  − 58.73  − 8.75 
Bonus  − 43.12  − 66.09  − 20.16   –22.73  − 46.92  1.46 

Note: LL and UL indicate confidence intervals at 95% level. 
ns Not significant. 
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heterogeneity by plotting Epanechnikov kernel density plots, which 
show the distribution of individual WTA estimates for each variable. 

The distribution of estimates indicates that farmers’ preferences for 
both training approaches and collective bonus tend to concentrate 
around a single value (Figs. 2 and 3). On the other hand, preferences for 
result-based schemes in MXL Model 1 and result-based monitoring in 
MXL Model 2 indicate a bimodal distribution. The first group of farmers 
preferred the result-based approach to scheme design very strongly, as 
they would be willing to accept 500 or more EUR/ha lower annual 
payment if such a scheme design would be offered. The second group 
favours the result-based approach less strongly, but their WTA is still 
about 200 EUR/ha annually. Finally, the smallest group of farmers 
seems to prefer the alternative management-based system of prescribed 
practices, as their WTA has a positive sign. 

3.4. Non-adopters 

We used a binomial logit model to analyse the characteristics of the 
respondents, who said that they would never participate in a scheme 
regardless of its conditions (i.e. “non-adopters”) (n = 54) and were thus 
excluded from the sample we used for choice analyses described in 
sections 3.2 and 3.3. 

The model estimates indicate that non-adopters were significantly 
more likely to be older, have a smaller farm and were more likely to 
abandon farming in the next 10 years (Table 5). They were also signif-
icantly more likely to be women and have less knowledge of the indi-
cator plant species. In terms of the CAP, these farmers were more likely 
to consider themselves less familiar with CAP instruments and farm 

subsidies in general. Finally, they were less likely to consider the amount 
of payments among the key factors when deciding whether to enrol in 
the AEM or not. 

4. Discussion and conclusions 

4.1. Result-based schemes (RBS) preferred over management-based 
approach 

Over the last three decades, various new designs of PES, and AEM in 
particular, have been tested to improve their cost-effectiveness in 
achieving environmental goals (Herzon et al., 2018; OECD, 2010, 2013). 
RBS have been promoted because they more directly bind agri- 
environmental payments to ecological impacts. Furthermore, they are 
intended to improve targeting, as farmers are incentivised to enrol land 
that will be best able to provide biodiversity results (Burton & Schwarz, 
2013). Many institutions, including the European Court of Auditors 
(2020), have therefore recommended a wider use of these schemes. 
Where both result-based and management-based schemes are possible, 
however, one of the criteria to select the scheme design should be the 
farmers’ preferences, as their positive response can improve participa-
tion rates and reduce implementation costs (Lastra-Bravo et al., 2015). 

Our study contributes to addressing this gap by eliciting farmers’ 
preferences in two study areas where respondents have had little pre-
vious experience with RBS. Both MXL models indicate that most farmers 
preferred the result-based approach to the management-based one, both 
in terms of payment conditions and monitoring. These results are in line 
with previous studies, where farmers were often found to support a 

Fig. 2. Distribution of the estimated individual WTA for (a) results-based scheme, (b) free choice among the list of mandatory training approaches, (c) individual on- 
farm advisory service and (d) collective bonus in EUR/ha annually based on Mixed logit model 1. 
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result-based approach (Birge & Herzon, 2019; Birge et al., 2017; Fleury 
et al., 2015; Russi et al., 2016; Wezel et al., 2018). However, most of 
these studies used a qualitative methodology and were often conducted 
in areas where RBS have already been introduced. By contrast, a DCE 
study featuring result-based attributes for a wide range of agri- 
environmental objectives in Finland showed that, although there was 
high support for the AEM reform, only a quarter of farmers would be 
willing to accept RBS with moderate compensation levels. Most farmers 
thus seemed to prefer the current management-based approach, which 
they generally perceived as more legitimate, perhaps due to the 

difficulty of authors to define clear result-based indicators for some 
objectives (Niskanen et al., 2021). 

This discrepancy with the Finnish study might also be explained by 
the differences in the structural and socio-economic characteristics of 
both case studies. In Finland, the sample was believed to represent the 
farm population at the national level (Niskanen et al., 2021), whereas 
the share of production-oriented and intensive farms in our study is 
relatively low. Both research areas in our study have several natural 
constraints, including steep slopes or stony landscape, shallow soils and 
relatively dry climate, which significantly limit the potential for 

Fig. 3. Distribution of the estimated individual WTA for (a) hybrid monitoring, (b) result-based monitoring, (c) free choice among the list of mandatory training 
approaches, (d) individual on-farm advisory service and (e) collective bonus in EUR/ha annually based on Mixed logit model 2. 
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agricultural intensification (Perko, Ciglič, & Zorn, 2020). Furthermore, 
the farm structure is dominated by small and semi-subsistence farms. 
The importance of this factor may be corroborated by studies conducted 
in the established RBS in Northern and Western Europe, where the 
participating farmers most often managed farms and agricultural land 
where intensification of farming was not possible due to natural and 
structural characteristics. On the other hand, production-oriented and 
intensive livestock farms were found to rarely participate in such 
schemes (Fleury et al., 2015; Russi et al., 2016). In contrast to more 
productive regions, RBS might thus be a particularly preferable scheme 
design for farmers in areas with natural constraints, because they can 
often provide the desired biodiversity outcomes without considerable 
changes to management practices. Since the structural and technological 
changes have been slower than in more productive regions, farmers 
might also still have traditional and local knowledge on how to maintain 
the extensive use of habitats (cf. Babai & Molnár, 2014). 

The strong preference for result-based monitoring in our study might 
also be explained by the lower perceived administrative costs compared 
to the management-based alternative, where farmers would be required 
to keep records on the implemented farming practices. Several previous 
studies confirmed that farmers prefer agri-environmental contracts 
where little time is spent on administration (e.g. Ruto & Garrod, 2009). 
Regardless of scheme design, care should thus be taken to reduce the 
(perceived) administrative burden for farmers. However, the benefits of 
result-based monitoring in our experiment seem to outweigh even the 
potential double administrative burden in the hybrid monitoring option, 
where farmers need to keep the records on farming practices only if they 

wish to avoid the risk of not being able to demonstrate the presence of 
indicators due to some external factors (e.g. weather). 

4.2. Farmers preferred a more individualised training 

In RBS, adequate training plays an important role as farmers are 
relatively free to choose management practices that will achieve biodi-
versity goals (Herzon et al., 2018). The local advisory service is often 
among the primary sources of information for farmers and can also help 
shape their attitudes (Barreiro-Hurlé et al., 2010). Research shows that 
advisory support, especially if offered free of charge, positively affects 
farmers’ decision to enter the schemes (Lastra-Bravo et al., 2015) and 
can also improve their knowledge (Lobley et al., 2013). However, less is 
known about the acceptability of different training approaches. 

Farmers in our study showed a higher preference for training offered 
individually or to small groups of farmers compared to lectures offered 
to a larger audience. They also seemed to prefer more freedom of choice 
when selecting the training approach. Experience in the existing RBS in 
Europe shows that specialised farm advice is one of the key factors of 
success for RBS (Moran et al., 2021). Furthermore, farmers were found 
to have positive preference for site-specific advice over more general-
ized recommendations (Oyinbo et al., 2019). However, more research is 
needed on what knowledge farmers seek and which methods could be 
most effectively used to facilitate knowledge transfer. A more individ-
ualised approach to knowledge transfer would probably also require 
more investment in these instruments (OECD, 2017). Different types of 
training should thus be assessed in terms of their cost-effectiveness as 
well. 

4.3. Collective bonus not considered an important incentive 

PES programmes often require coordination of action at the land-
scape level because it is necessary to ensure the enrolment of sufficient 
amount of land (Dupraz et al., 2009). The collective bonus, which was 
included in our study as a relatively simple way to incentivise coordi-
nation, was found to have a significantly positive influence on the 
farmers’ willingness to participate in the scheme. However, the esti-
mated average WTA was comparable or lower than the 40 EUR/ha 
annual bonus, which contrasts with the results obtained by Kuhfuss et al. 
(2016), where the estimated WTA in a similar design setting was much 
higher than the potential bonus payment. This is particularly interesting 
since most farmers in our study believed that it was likely (47.2 %) or 
very likely (20.7 %) that the pre-condition for the bonus payment, i.e. 
enrolment of sufficient grassland area in the scheme, would be met in 
their region. 

Based on the farmers’ comments during the interviews, we conjec-
ture that cooperation between farmers is limited by the relatively high 
rate of farm abandonment in recent decades. In many villages, only one 
or a few farms are still actively engaged in agriculture, so the re-
spondents often felt that there were few neighbours that they could talk 
to. Another problem could be mistrust among farmers, especially if they 
depended on each other to receive the payment, since farming is 
increasingly considered an individual rather than a collective endeavour 
(cf. Riley et al., 2018). 

We thus conclude that the introduction of a collective bonus or other, 
more demanding coordination or collaboration approaches, would 
probably not be successful in the research areas. However, more 
straightforward approaches, which are not necessarily related to AEM 
schemes themselves, might still be developed to increase participation 
rates. These include supporting promotional activities of extension of-
ficers and various locally led projects, which could facilitate the building 
of the culture of trust among farmers and with other actors (Moran et al., 
2021; Rac et al., 2020). 

Table 5 
Binomial logit model estimates of serial opt-out choices (“non-adopters”) (AEM 
– agri-environmental measure).   

coeff. p S.E. 

Parameters    
Research area (1 = Karst) 0.495 0.314  0.4915 
Gender (1 = female) 0.995 **  0.3926 
Age 0.088 ***  0.0203 
Education − 0.352 0.210  0.2811 
Share of household income from agriculture − 0.410 0.267  0.3697 
Farm size − 0.536 *  0.3057 
Share of land rented 0.200 0.415  0.2451 
Production orientation (base: specialised plant 

producer)    
Special. cattle breeder 0.734 0.401  0.8741 
Special. animal breeder − 1.452 0.161  1.0360 
Mixed farming − 0.483 0.521  0.7530 
Purpose of production (base: only for own 

consumption)    
Mainly for own consumpt. − 0.107 0.815  0.4556 
Mainly for sale − 1.461 **  0.7333 
Future of the farm (1 = abandonment) 1.070 ***  0.4022 
Knowledge of CAP instruments − 0.723 ***  0.2689 
Previous experience with AEM (base: I do not know it.)    
I have already been enrolled. 0.005 0.993  0.5517 
I know AEM, but have never been enrolled. − 0.273 0.591  0.5076 
Important factors influencing decision to enrol (1 =

yes):    
Amount of administration 0.143 0.733  0.4187 
Impact on fodder produced 0.251 0.546  0.4149 
Impact on the environment − 0.350 0.406  0.4219 
Payment − 1.228 ***  0.3937 
Contract length − 0.470 0.285  0.4393 
Advice of extension officer − 0.092 0.825  0.4148 
Importance of grassland conservation 0.260 0.224  0.2143 
Share of plant indicators that respondent recognised − 2.550 **  1.1582 
Model summary statistics    
No. of respondents 491   
χ2 117.22 ***  
McFadden pseudo R2 0.3445   
Log likelihood − 111.5   
AIC 273.0   
BIC 377.9   

Note: Significance levels are *** p < 0.01, ** p < 0.05 and * p < 0.1. 
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4.4. Some farmers unwilling to enrol due to high age 

Some farmers in our study indicated a high level of opposition to 
participation in the hypothetical scheme for grassland conservation, 
although it would often not require much change to their current 
management practices. Further analysis with the binomial logit model 
showed that respondents who always chose an opt-out option were 
significantly more likely to be older and manage smaller and semi- 
subsistent farms. They also judged themselves to have little knowledge 
about the CAP system and more often believed that their farm would be 
abandoned within the next decade. At least 10 % of farmers in our 
sample were thus unwilling to enrol in the AEM. However, old farmers 
and the smallest farm holdings are under-represented in our sample 
compared to the farmer population in the research area. The sample also 
has a higher share of farmers who are currently enrolled in the AEM. 
Therefore, it is plausible that the share of “non-adopters” among farmers 
in the research area is even higher than our study suggests. 

Although it might be reasonable to focus agri-environmental 
schemes on farms with higher development potential, it is worth 
noting that elderly and small farmers may still importantly contribute to 
maintaining grasslands, because they prevent overgrowth and provide 
local knowledge on traditional farming practices (Babai & Molnár, 
2014). Targeted instruments are thus needed to enable a viable pro-
duction model for small and semi-subsistent farms, which would be 
interesting for younger farmers. At the same time, it is necessary to 
ensure that the conservation value of the habitats is maintained and that 
the local knowledge is passed on to the next generation of farmers 
(Sutcliffe et al., 2015). 

4.5. Future research, study limitations and policy implications 

Many PES programmes today, especially publicly funded ones like 
the agri-environmental measures in the European Union, have evolved 
in a large-scale and resource-intensive schemes, which are expected to 
deliver long-term provision of ecosystem services. However, setting up 
an effective scheme design, which would ensure that payments are 
spatially targeted and conditioned on demonstrable effects of land 
management on ecosystem services, remains a challenging task for both 
researchers and decision-makers (Reed et al., 2014). 

In our study, we elicited farmers’ preferences for different designs of 
a hypothetical scheme, which would facilitate payments for ecosystem 
services provided by the biodiversity-rich dry grasslands. Results of the 
models indicate that, for most farmers, RBS are a preferred choice for a 
scheme design when compared to management-based approach. How-
ever, our research also points to the importance of understanding pref-
erences in specific socio-economic systems. In particular, care should be 
taken when introducing RBS to more productive regions in Europe 
(Niskanen et al., 2021). Where suitable indicators can be identified, 
further research is also needed to elicit preferences for the result-based 
approach in the PES programs in other continents and biomes, where 
providers might respond differently due to cultural, socio-economic and 
contextual differences. 

It should be noted, however, that the experimental design in this 
study is somewhat particular, because the attribute describing the 
monitoring system is connected to the payment conditions (i.e. the type 
of scheme). For this reason, the data was analysed with two separate 
models, which was possible due to perfect collinearity between the 
levels of both attributes. Although we believe that the main conclusions 
would probably not change, upon reflection, a labelled design of the 
experiment might have been more appropriate. 

Finally, although farmers’ preferences should constitute an impor-
tant factor for decision-making (Lastra-Bravo et al., 2015), designing of 
successful PES programmes also requires sufficient research and insti-
tutional support, for example for identifying suitable indicators and 
offering specialised and site-specific advice to farmers (Moran et al., 
2021). Experience with RBS in Europe shows that these factors might 

help to explain the relatively slow adoption of this approach in certain 
regions, particularly in Central and Eastern Europe (Herzon et al., 2018; 
Šumrada et al., 2021). Future policy support should thus also be directed 
towards gathering necessary ecological data and securing trained staff in 
the managing authorities, monitoring agencies and extension services. 
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Espinosa-Goded, M., Barreiro-Hurlé, J., & Ruto, E. (2010). What Do Farmers Want From 
Agri-Environmental Scheme Design? A Choice Experiment Approach: A Choice 
Experiment Approach on Agri-Environmental Scheme Design. Journal of Agricultural 
Economics, 61(2), 259–273. https://doi.org/10.1111/j.1477-9552.2010.00244.x 

Fleury, P., Seres, C., Dobremez, L., Nettier, B., & Pauthenet, Y. (2015). “Flowering 
Meadows”, a result-oriented agri-environmental measure: Technical and value 
changes in favour of biodiversity. Land Use Policy, 46, 103–114. https://doi.org/ 
10.1016/j.landusepol.2015.02.007 

Franks, J. R., & Emery, S. B. (2013). Incentivising collaborative conservation: Lessons 
from existing environmental Stewardship Scheme options. Land Use Policy, 30(1), 
847–862. https://doi.org/10.1016/j.landusepol.2012.06.005 

Gerowitt, B., Isselstein, J., & Marggraf, R. (2003). Rewards for ecological 
goods—Requirements and perspectives for agricultural land use. Agriculture, 
Ecosystems & Environment, 98(1), 541–547. https://doi.org/10.1016/S0167-8809 
(03)00112-9 

Hanley, N., Banerjee, S., Lennox, G. D., & Armsworth, P. R. (2012). How should we 
incentivize private landowners to “produce” more biodiversity? Oxford Review of 
Economic Policy, 28(1), 93–113. https://doi.org/10.1093/oxrep/grs002 

Hannus, V., Venus, T. J., & Sauer, J. (2020). Acceptance of sustainability standards by 
farmers—Empirical evidence from Germany. Journal of Environmental Management, 
267, Article 110617. https://doi.org/10.1016/j.jenvman.2020.110617 

Herzon, I., Birge, T., Allen, B., Povellato, A., Vanni, F., Hart, K., Radley, G., Tucker, G., 
Keenleyside, C., Oppermann, R., Underwood, E., Poux, X., Beaufoy, G., & Pražan, J. 
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Špur, N., Šorgo, A., & Škornik, S. (2018). Predictive model for meadow owners’ 
participation in agri-environmental climate schemes in Natura 2000 areas. Land Use 
Policy, 73, 115–124. https://doi.org/10.1016/j.landusepol.2018.01.014 

StataCorp. (2019). Stata Reference Manual. Stata: Release 16. Stata. 
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