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A B S T R A C T

This study represents a first analysis of citizens’ willingness to pay (WTP) for agroecosystem services in a Baltic
country (Lithuania). Since it is part of the European Union, Lithuania applied environmental agriculture schemes
to support the production of agroecosystem services by farmers. Therefore, understanding the demand of such
services may help policy makers to allocate funds. This study revealed that Lithuanian residents are concerned
about environmental problems that may be caused by agriculture. Moreover, while the provision of agroeco-
system services is demanded, citizens show very different tastes concerning these services. The application of a
latent class model highlights three groups of citizens with different tastes and levels of WTP. Among the eco-
system services tested, the landscape provisions show the highest level of heterogeneity across the class. This
study’s findings provide quantitative information concerning the demand for improvements in agroecosystem
services through agri-environmental protection programmes. The obtained data supports the conclusion that
choice experiments are a reliable tool to analyse consumers’ preferences related to environmental protection in
Lithuania.

1. Introduction

Agricultural ecosystems cover nearly 40% of the world’s surface
land, and agriculture represents the most common form of land man-
agement in the world (Power, 2010). Food, fibre, and fuel production
are the overwhelmingly dominant goals of agriculture (Karlsson and
Ryden, 2012; Vivithkeyoonvong and Jourdain, 2017). As a managed
ecosystem, agriculture plays unique roles in both supply and demand
for other ecosystem services (Swinton et al., 2007; Dale and Polasky,
2007; Power, 2010; Huang et al., 2015), revealing the dependence of
human well-being on these services (Matzdorf and Meyer, 2014). As
Fig. 1 shows, agricultural ecosystems need and provide several eco-
system services, but they also provide disservices (Zhang et al., 2007).

The ecosystem services (ES) framework has recently been high-
lighted in the literature, proposing a need for better management of the
integration of public and private dimensions (Ranganathan et al., 2008;
Turner and Daily, 2008; Matzdorf and Meyer, 2014; Rodríguez-Ortega
et al., 2014; Bernués et al., 2015; Scholte et al., 2015; Bull et al., 2016;
Vivithkeyoonvong and Jourdain, 2017). Such an approach allows for
providing economic valuation of ES and also for integrating multiple
value domains (Bull et al., 2016). When applied to agriculture, the ES
framework focuses on all the direct and indirect benefits that

agroecosystems provide to people (Zhang et al., 2007; de Groot et al.,
2010; Huang et al., 2015; Rocchi et al., 2017).

According to the Millennium Ecosystem Assessment (2003), ES can
be classified into the following four groups:

– Provisioning ES (material or energy outputs),
– regulating ES (biophysical processes providing benefits),
– Supporting ES (processes essential to provide other ecosystem ser-
vices), and

– Cultural ES (recreational, aesthetic, spiritual benefits).

The last three groups can also be denominated as non-provisioning
ES (Millennium Ecosystem Assessment, 2003). Traditionally, agroeco-
systems have been considered only as a source of provisioning services
(Power, 2010). However, agroecosystems also provide a wide range of
non-provisioning ES (Millennium Ecosystem Assessment, 2003; Power,
2010; Huang et al., 2015), such as agricultural landscapes (Sayadi et al.,
2009; Colombo et al., 2009; Howley et al., 2012), preservation of bio-
diversity (Zhan et al., 2007), climate regulation (Smith et al., 2008) and
flood control (Dominati et al., 2014). All these benefits from agriculture
are very important in the context of European Union Common Agri-
cultural Policy (CAP). For example, the second pillar of CAP (Rural
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Development Policy) is fully connected with the preservation of these
agroecosystem services, and agri-environmental schemes (AES), as
Villanueva et al. (2015) stated, are a paradigmatic case of European
tools. AES are multiannual and voluntary incentive-based payments to
farmers for preserving and enhancing agroecosystem services, which
are considered as environmental public goods (Villanueva et al., 2015).
They usually consist of per-hectare payments implemented regionally
and co-financed by the EU and each of its Member States (Espinosa-
Goded et al., 2010; Uthes and Matzdorf, 2013). AES stands out as one of
the most significant CAP tools as it has assigned an aggregated ex-
penditure of 22.2 billion EUR (that is, 22% of the budget of the Eur-
opean Rural Development Policy 2007–2013), according to the ECA
European Court of Auditors (2011). These agri-environmental pro-
grammes are implemented by receiving monetary support from EU ci-
tizens who are also the consumers of such services. Because the market
for environmental public goods obtained from agroecosystems does not
exist, the benefits gained by consumers cannot be feasibly measured
employing traditional valuation techniques. The main objective of
evaluation of ecosystem services is to address policies and incentives for
better management of agriculture (Power, 2010).

In the absence of market values, stated preference methods, such as
contingent valuation method (CVM) and choice experiments (CE) in
particular, are recommended for measuring the benefits associated with
the implementation of multidimensional policies with an impact on the
provision of environmental public goods (Adamowicz et al., 1998;
Bateman et al., 2002; Bennett and Blamey, 2001). In such an evalua-
tion, hypothetical markets are created to analyse non-marketable
goods. Consistently, they are based on the observation of consumer
preferences and behaviour concerning these goods.

An overview of scientific literature (Adamowicz et al., 1994; Champ
et al., 2012) reveals that the CVM is the most widely used stated pre-
ference technique for non-market valuation. Earlier studies of agri-
cultural non-market valuation used CVM to estimate the willingness to
pay (WTP) for the amenity values and for environmental benefits from
agri-environmental protection (Tsai, 1993; Krumalova, 2003;
Kubičkova, 2004; Boody et al., 2005; Yong-Kwang and Chang-Gil,

2006). In some situations, the outputs of the research should be con-
sidered as a “complex public good”, as in the case of agri-environmental
protection programmes (Campbell et al., 2005; Szabó, 2010). Baskaran
et al. (2009b) notes that the analysis of different attributes could be
important for policy makers to implement the right programmes. The
use of CVM in situations where multiple options and several attributes
are used is generally considered to be problematic (Jianjun et al.,
2013). Literature on this topic states that AES can be considered as a
“complex environmental public good”, and therefore CE is the best
technique to value both the overall good and each of its components
(Bennett and Blamey, 2001; Hanley et al., 2001).

Several researchers have analysed consumer preferences for agroe-
cosystem services or multiple functions of agriculture in European
Union countries (Køùmalová, 2002; Arriaza et al., 2008; Domínguez-
Torreiro and Soliño, 2011; Rodríguez-Entrena et al., 2012) and other
developed countries such as Norway (Bernués et al., 2015), US, and
New Zealand (Takatsuka et al., 2006; Baskaran et al., 2009a, b).
However, there is limited attention in the literature in the case of Baltic
countries. Moreover, no research has been carried out in Lithuania so
far about consumer preferences for agroecosystem services. In this
context, the main objectives of this paper are as follows: 1) to explore
the applicability of CE to evaluation of agroecosystem services in Li-
thuania; 2) to estimate the non-market values of improvements in
agroecosystem services within the study area, based on consumers’
preferences; and 3) to understand how to use such information about
consumer preference for better targeting the national expenditure for
AES. The paper is structured as follows: Section 2 describes the main
characteristics of Lithuanian agriculture, Section 3 explains the meth-
odology applied in the research, the results of the empirical application
are discussed in Section 4, and Section 5 ends the paper by presenting
its main conclusions.

2. Case study: the Lithuanian agroecosystem services

Lithuania is a rural nation. Rural areas cover 97% of Lithuania, and
approximately one-third of Lithuania’s inhabitants live in them. Fig. 2

Fig. 1. Ecosystem services and dis-services to and
from agriculture. Solid arrows indicate services,
whereas dashed arrows indicate dis-services (source:
Zhang et al., 2007).
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according to data in the Lithuanian Rural Development Programme
(2014), the number of rural inhabitants decreased approximately 9.5%
between 2008 and 2013.

Among the Baltic states, Lithuania is one of those most highly
connected with agriculture. Agricultural land covers more than 60% of
the territory of Lithuania, which is more than the EU-27 average that is
51.6% (Ministry of Agriculture of the Republic of Lithuania, 2014).
Forests are also widespread and cover approximately one-third of the
territory. The main crops in Lithuania are winter and spring cereal
(41%), winter and spring rape seed (12%), perennial grassland (40%),
and others (legume crops, potato, beetroots, fallow, etc.) (7%)
(Dapkiene, 2016). Agriculture affects much of the Lithuanian land-
scape; for hundreds of years, agriculture has defined the Lithuanian
rural environment, and now it also has an exclusive role in creating
non-market agroecosystem services. Approximately 53.1% of the sur-
face land is devoted to agricultural land, and arable land covers ap-
proximately 49.7% (Lietuvos Respublikos žemės fondas, 2015). Al-
though there are favourable conditions for agricultural development in
Lithuania, there are also natural handicaps that reduce land use pos-
sibilities. Less favoured areas cover approximately 57.1% of the utilized
agricultural area (CEEC AGRI POLICY, 2005). Moreover, 23.3% of Li-
thuanian territory is classified as High Nature Value (HNV), and HNV
farming has been developed in 20.8% of the agricultural area, which
contributes greatly to the improvement of biodiversity and preservation
of natural species. Organic agriculture is expanding rapidly and sig-
nificantly: according to Pilipavičius and Grigaliūnas (2014), organic
agriculture land doubled its surface between 2005 and 2009.

According to the SWOT analysis included in the Lithuanian Rural
Development Programme, (2014), thanks to support from the EU, the
agri-environmental conditions of the country are improving. For in-
stance, the schemes from the Rural Development Programme have
contributed greatly to the preservation of biodiversity and the en-
hancement of the agricultural landscape; improvements in the under-
ground water quality are also reported. However, Lithuanian agri-
culture is working under stable macroeconomic conditions during last
years. According to Lithuanian Institute of agrarian economics (2016)
the GDP and inhabitants’ income are growing; unemployment is

decreasing in urban and rural areas. There are good conditions for
taking credits.

There is a large focus on the supply side in Lithuanian agriculture.
The Lithuanian Institute of Agrarian Economics is responsible for cal-
culating lost income or incurred cost for farmers providing agroeco-
system services. Other agencies, such as the National Paying Agency
under the Ministry of Agriculture, concentrate on the amounts of sup-
port given to farmers according to the different agri-environmental
measures. Therefore, understanding the preferences of Lithuanian citi-
zens concerning agroecosystem services will be very useful for better
addressing payments to farmers.

3. Materials and methods

3.1. Modelling framework

The choice experiments (CE) technique is an empirical method
originally applied in the market research and transport literatures
(Chan-Halbrendt et al., 2010). CE allows consumers to express their
preferences and choose between alternative hypothetical scenarios that
differ in the magnitude of their effects (Lancaster, 1966; Bateman et al.,
2002; Bennett and Blamey, 2001; Domínguez-Torreiro and Soliño,
2011). They are based on behavioural models predicting the prob-
abilities of a randomly selected individual choosing each of the avail-
able alternatives, described as functions of a set of characteristics. The
conceptual foundations of choice experiments rely on Lancaster’s
Theory of Value (Lancaster, 1966) and Random Utility Theory (RUT)
(Thurstone, 1927). CE can be used to determine hypothetical man-
agement options. The analysis is based on the evaluation of the utility
derived from the choice of the best alternative among a set of multi-
attribute management scenarios. The basic assumption is that people
seek to maximize utility in each choice situation (McFadden, 1973).
Consumers’ choices can be modelled as a function of the attributes of
the alternatives relevant to a given choice problem (Jianjun, 2013).

The econometric basis for the current choice modelling theory stems
from basis for the current choice modelling theory stems from
McFadden, 1973, who later extended RUT to multiple comparisons and

Fig. 2. The survey involve the whole territory of
territory of Lithuania is divided into 10 counties. The
capital of Lithuania is shown in the map as black
circle.
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choices (McFadden and Train, 2000). Following Lancaster (1966),
consumers gain their utility not from the whole good but rather from its
attributes. According to RUT, the subject chooses the alternative that
gives the highest utility. Within this theoretical framework, subjects
choose among alternatives according to a utility function with two
components, a systematic (i.e., observable) component plus a random
term (non-observable by the researcher) (McFadden, 1973). Mathe-
matically,

= +U V Z S ε( , )in in i n in (1)

where
Uin = utility provided by alternative i to subject n,
Vin = systematic component of the utility,
Zi = vector of attributes of alternative i,
Sn = vector of socioeconomic characteristics of the respondent n,

and
εin = random error term.
The multinomial logit (MNL) model is one of the available prob-

abilistic choice models mostly used in CE (McFadden, 1973; Ben- Akiva
and Lerman, 1985; Arriaza et al., 2008; Grammatikopoulou et al.,
2012). According to the MNL model, the probability that an individual
n will choose alternative i (Pin) among other alternatives j (j = 1⋯J) of
a set Cn (set of all the alternatives) is expressed by the following
equation (McFadden, 1973):

∑
=

∈

P
V

V
exp (μ )

exp (μ )
in

in

j C jn (2)

where Vin/Vjn is the systematic component of the utility provided by
alternatives i/j, and μ is a scale parameter that is inversely proportional
to the standard deviation of error terms and is usually assumed to be
equal to one (Ben- Akiva and Lerman, 1985). The MNL model is a basic
model, useful as a reference point, but it is limited by several as-
sumptions (Vivithkeyoonvong and Jourdain, 2017). Therefore, re-
searchers developed alternative models. In particular, since the first
work of Train (1998), choice models have been developed to take into
account heterogeneity in taste and scale. We can divide models ad-
dressing heterogeneity into two groups, mixed logit (Chen and Cosslett,
1998; Train, 2003) and latent class approach (LCA) (Hynes et al., 2008;
Provencher et al., 2002; Scarpa and Thiene, 2005; Scarpa et al., 2005).
While the former is based on a continuous distribution, the latter pos-
tulates a discrete distribution of tastes. In this study, we chose the LCA,
which allows for splitting the sample into segments called classes.
Classes are different one from another, but the members of the same
group share the same parameters (Boxall and Adamowicz, 2002). Ap-
plication of the LCA allows heterogeneous preferences among re-
spondents because the estimated parameters can vary among latent
classes. The segmentation derived from the LCA allows policy makers to
identify and investigate groups of people with particular preferences
(Garrod et al., 2012).

The LCA has been widely used in the context of consumer theory
(Hagenaars and McCutcheon, 2002; Kamakura and Wedel, 2004; Wedel
and Kamakura, 2000), and several applications in the field of en-
vironmental economics have been performed (Aldrich et al., 2007;
Birol, 2009; Morey et al., 2006; Garrot et al., 2012). From a mathe-
matical point of view, the LCA discretizes the traditional logit (see
Function (1)) and identifies S segments in a population, each with its
own characteristics and taste (Scarpa et al., 2005; Swait, 1994). The
function f β( ) is discrete when β has several finite values (β1, β2...βn).
Therefore, the probability Function (2) can be transformed to identify
the probability for n, belonging to s, to choose alternative i, as follows:

∑=Pins μ x β μ x βexp( )/ exp( )s in s C s jn sje n (3)

Marginal probability can be calculated as follows:

∑ ∑=
= ∈

P π μ x β μ x β(exp( )/ exp( ))in s

S
s s in s C s jn s1 j n

(4)

We notice that when =S {1}, then πs=1; we again obtain the MNL
specification. μs is the scale parameter, and although it can vary over
segments, it is considered equal to 1.

The number of classes is a latent variable and has to be estimated,
but its identification is not part of the maximization process. Thus, the
number of segments must be identified before evaluation of the para-
meters. Several tests can be used to identify the correct number of
parameters. The Bayesian Information Criterion (BIC) and the Akaike
Information Criterion (AIC) are the most used (Bozdogan, 1987; Posada
and Buckley, 2004). The best model for data interpretation is the one
with the lowest information criterion values.

3.2. Survey and data collection

The selection of suitable attributes is one of the most crucial points
of CE. Therefore, in the present paper, attributes were selected ac-
cording to an extensive literature overview (Colombo et al., 2005; Zhan
et al., 2007; Smith et al., 2008; Colombo et al., 2009; Sayadi et al.,
2009; Power, 2010; Howley et al., 2012; Dominati et al., 2014; Huang
et al., 2015; Landis, 2017) and to the SWOT analysis of the Lithuanian
Rural Development Programme 2014–2020. A first cluster of attributes
and levels was tested with two rounds of pilot surveys, and then the
following four attributes were selected: reduction of underground water
pollution, preservation of biodiversity (wildlife populations), suste-
nance and improvement of the agricultural landscape, and payment,
presented as a household payment (EUR per year for the next 5 years).
To facilitate communication with the respondents, we identified en-
vironmental problems and their relationship with the human wellbeing
for each of the attributes, which was set for three different levels. The
lowest level corresponds to the status quo (current), the second level
corresponds to a 10% improvement in agroecosystem services, and the
highest level corresponds to the level achieving 20% improvement in
agroecosystem services (i.e. the best possible performance scenario)
(Table 1). The last attribute, the monetary one, is a household payment
into the Environmental Fund, which is responsible for the environ-
mental management; the payment is proposed as an annual one, for a
period of 5 years.

The choice sets were created as simply as possible to be under-
standable for all respondents. The definition of the level using per-
centage followed Colombo et al., 2009.

The choice set used comprised the following three options: the
status quo situation and the two alternative options (option A and op-
tion B), which represent improved situations. D-efficient fractional
factorial design excluding unrealistic cases was adapted for each of the
choice questions to make the statistically efficient choice design for the
main survey. This experiment was performed with linear D-optimal
using SAS© software. The programme created 36 choice sets which
were then distributed into four blocks. Table 2 illustrates an example of
the choice cards shown to respondents.

Having constructed the questionnaire, two pilot surveys were given
to local residents in June and July 2015. A pre-test of the questionnaire
was necessary to check for feasibility of the attributes and the levels
selected. Based on the results provided by pilot surveys, some amend-
ments in the questionnaire were made. The final survey questionnaire
consisted of the following three parts: 1) attitude and knowledge
questions focused on the impacts of agricultural activity on the en-
vironment and the introduction of the problem to the respondents, 2)
the choice sets to identify the preferences of the respondents, and 3)
respondent-related socioeconomic questions.

The target population of the study comprised Lithuanian citizens
over 18 years old. All local residents were considered to use this type of
good. Non-residents (i.e., tourists), who probably could have had a
positive WTP for these goods, were not included in the study. Sampling
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for the choice experiments survey was implemented randomly, se-
lecting respondents and asking them to fill in the questionnaire at dif-
ferent events, courses, and public places.

4. Results

4.1. Sampling characteristics

The final survey was performed in October and November of 2015;
600 questionnaires were distributed. The return rate was very high
(76%). We collected 460 valid questionnaires, excluding protest re-
sponses and surveys partially filled in or with inconsistent answers. The
descriptive statistics of the respondents’ main demographic character-
istics are presented in Table 3. Comparing the demographic profile of
respondents with Lithuanian census data, it was found that our sample
was representative, stratifying the population by gender and by area of
residence. Considering age and education, the sample is not very re-
presentative because of a low willingness of older and lower educated
individuals who participated in the survey.

Table 4 shows the results of the first part of the questionnaire about
respondents’ awareness of the environment and agriculture. For more
than the 60% of the sample, the impact of Lithuanian agriculture is
negative, from slightly harmful to very bad. Respondents were asked
how often they worry about several environmental issues linked to
agriculture. More than 40% of the respondents stated that they were
worried always or very often about the water quality in rivers and lakes,
and approximately 75% worried about drinking water quality. Re-
spondents were also asked whether they were aware of the negative
environmental effects induced by agriculture and most of the re-
spondents stated that they were aware of some issues related to farming
and agriculture in Lithuania.

4.2. Model specification and parameter estimates

The latent class model was run to identify groups of people sharing
the same preferences concerning agroecosystem services, and an MNL
model was also run as a benchmark. To this aim, we included covariates
as class-defining variables. Because the respondents were asked to
choose among two unlabelled options and the status quo, we included
an effect-coded alternative specific constant (ASC), called SQ, in the
utility function. The use of an ASC in case of a status quo option allowed

Table 1
Explanation of the attributes analysed in the CE questions.

Attributes (functions of agriculture) Levels ES type/types of agroecosystem services

Reduction of underground water pollution • Status quo Regulating services

• 10% of the reduction of underground water
pollution due to agricultural activity;

The quality of drinking water

• 20% of the reduction of underground water
pollution due to agricultural activity

(better health, avoided cleaning cost)

Preservation of biodiversity • Status quo Supporting services

• 10% improvement by protecting the diversity of
wildlife

Wildlife populations

• 20% improvement by protecting the diversity of
wildlife

Sustenance and improvement of agricultural landscape • Status quo Cultural services

• 10% improved agricultural landscape Aesthetic value of the agricultural
landscape, Recreation and tourism

• 20% improved agricultural landscape

Payment (Household payment into the Environmental Fund, which is
responsible for the environmental management (EUR per year for the
next 5 years)

• Status quo: 0 EUR/year

• Level 1: 12 EUR/year

• Level 2: 23 EUR/year

• Level 3: 35 EUR/year

• Level 4: 46 EUR/year

Table 2
Example of a choice card from the questionnaire.

Attributes Status quo (No application) Alternative A Alternative B

Reduction of underground water pollution No change − 0 20% reduction 10% reduction
Preservation of biodiversity No change − 0 10% improvement No change − 0
Sustenance and improvement of agricultural landscape No change − 0 10% improvement 10% improvement
Household payment (EUR per year for the next 5 years) 0 EUR 46 EUR 35 EUR
Your choice (choose only one)

Table 3
Main demographic and socioeconomic variables of respondents.

Variables Study
sample

General population

N % N (Thousands) %

Gender
Male 179 38.9 1059.4 44.9
Female 281 61.1 1302.3 55.1

Age
From 18–39 248 53.9 795.3 33.7
From 40–65 198 43.1 1019.3 43.2
Over 65 14 3.0 547.1 23.2

Area of residence
City 331 72.0 1592.2 67.4
Village 129 28.0 769.4 32.6

Education
Higher and post-secondary 306 66.5 577.7 40.2
Special upper secondary and

secondary
154 33.5 858.7 59.8

Notes: 1) The educational attainment of the population aged 25–64 for 2014; 2) the
breakdown of the Lithuanian population by gender, age, area of residence data obtained
from the Lithuanian Department of Statistics, 2015.
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to highlight if respondents have a preference for the no-change scenario
or for avoiding it (Kenter et al., 2011; Greiner, 2015; Vivithkeyoonvong
and Jourdain, 2016). Table 5 reports all the names and codes of the
variables included in the models.

Several model specifications were tested that considered different
numbers of classes, the absence/presence of socioeconomic variables,
and SQ. Table 6 reports the model fitness of each model. The best one is
model n.13, a 4-class model, without the SQ variable, which includes
socioeconomic variables (AGE, EDU, INCOME, SIZE_H, and GENDER).
Model n.13 shows a good fit of the data: in particular, it is the model
with the best fits for the Log Likelihood (LL), Akaike Criterion (AIC/N)
and McFadden’s R-squared. The percentage of correct predictions is
lower than the 4-class model without SQ and ASC, but this value alone
is not enough for selection. The SQ variable, in all the tested models,
gave results categorized as not significant. The expected result was a

positive sign because we assumed a preference for the status quo
(Kenter et al., 2011; Greiner, 2015). In our case, it seems people who
responded were not driven by a preference for or against the status quo.

Table 7 reports the results of the selected model, paired with the
MNL results. In the MNL model, all the parameters are significant and
with the expected sign. Considering the LCA application, Class I has
only parameters deemed not significant and includes 1.1% of the
sample. Class I, according to the analysis of socioeconomic attributes,
had a higher proportion of younger respondents with higher income. In
Class II, which included 19% of the sample, parameters linked to water
quality are not significant at all, while the preservation of biodiversity
(both levels) and the lower level of agricultural landscape sustenance
are significant. Additionally, the monetary attribute is significant, with
the expected sign. In this class, we were more likely to find older male
respondents with a lower income. Classes III and IV present all the at-
tributes as significant, with the expected sign, except WILD_L1, which is
negative in Class IV. Class III includes, in particular, old people.

Table 8 reports the WTPs for each attribute, calculated using the
delta method, and its significance. When they are significant, the WTPs
of Class II are always lower than the WTPs obtained by the MNL model.
On the contrary, the WTPs in Class IV are always higher than the MNL,
except for the WILD_L1 attribute. For WILD_L1, we found a negative

Table 5
Model’s variables: meaning and code.

Variable meaning code

CE Attributes Status quo alternative specific constants SQ
Reduction of underground water
pollution (10%)

WAT_L1

Reduction of underground water
pollution (20%)

WAT_L2

Preservation of biodiversity (10%
improvement)

WILD_L1

Preservation of biodiversity (20%
improvement)

WILD_L2

Sustenance and improvement of
agricultural landscape (10%
improvement)

LAND_1

Sustenance and improvement of
agricultural landscape (20%
improvement)

LAND_2

Household payment PRICE

Socio-economic
Characteristics

Age AGE
Gender GENDER
Level of income INCOME
Household dimension SIZE_H
Level of education EDU

Table 6
Models’ fitness.

Model Classes (n.) SQ ASC LL AIC/N PSEUDO Rsq Correct
prediction

1 1 −1,996.60 2.052 0.0458 94.88%
2 2 −1,969.16 2.032 0.0822 61.60%
3 3 −1,964.13 2.035 0.0846 81.77%
4 4 −1,959.01 2.038 0.0870 95.66%
5 1 x −1,996.57 2.053 0.0453 41.78%
6 2 x −1,968.64 2.033 0.0785 62.21%
7 3 x −1,957.59 2.031 0.0815 88.89%
8 4 x −1,952.19 2.035 0.0819 99.09%
9 2 x x −1,953.27 2.022 0.0896 64.62%
10 3 x x −1,925.47 2.005 0.0952 68.51%
11 4 x x −1,926.46 2.018 0.1021 75.02%
12 2 x −1,930.32 1.997 0.0957 47.52%
13 4 x −1,839.54 1.931 0.1324 67.33%

Table 4
Attitudes and awareness of the agriculture induced effects on the environment.

How do you rate the impacts of farming on the natural environment (%)?

Very bad 2.4 Bad 16.5 Slightly harmful 43.3 No impact 6.3 Slightly useful 3.7 Good 20.4 Very good 3.3 Don’t know 4.1

How often do you worry about the following environmental aspects in Lithuania (%)?
Always Very

often
Sometimes Rarely Never

Water quality in rivers and lakes 9.6 33.7 48.0 7.4 1.3
Drinking water quality 29.8 45.4 20.2 3.9 0.7
Decline in flora populations 3.7 15.4 46.1 31.5 3.3
Decline in fauna populations 3.0 10.9 46.3 33.3 6.5
Formation and sustenance of the

landscape
5.0 27.2 44.1 19.3 4.3

Are you aware of the following environmental issues from agriculture (%)?
Yes No

Use of mineral fertilizers 71.3 28.7
Use of organic fertilizers 56.1 43.9
Use of pesticides 62.2 37.8
Animal urine and faeces leaching to streams and lakes 76.3 23.7
Coastwise buffer strips 68.0 32.0
Management of meadows and wetlands 57.0 43.0
Leaving stubble for the winter 51.3 48.7
Tree buffer strips in the arable land 43.7 56.3
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WTP. This negative WTP is not to be interpreted as a Willingness to
Accept compensation, since the framework of the analysis is very dif-
ferent. Class III shows a mixed behaviour between Classes II and IV.
Usually, the WTPs of Class III are higher than those for the MNL, but are
sometimes close to them; however, in one case (WILD_L2) the value is
lower.

Considering the trade-offs among attributes, Class II shows a higher
preference for WILD_1 over WILD_2; there is also a trade-off between
WAT_L1 and the two levels of preservation of biodiversity. WAT_L1 is
preferred over WILD_L2 and but not over WILD_L1. In Class III, the first
level of each attribute is preferred to the second one. The most pre-
ferred attribute is WAT_L1. In Class IV, the two levels of water attributes
show a unitary trade-off. LAND_1 shows a high trade-off over all other
attributes.

Finally, as two improvements of agroecosystem services were con-
sidered in the study, the compensating surplus (CS) for the different
levels of provision considering the attributes (10% and 20% improve-
ments) was estimated for the average respondent. We did not consider
WILD_L1 in the estimation because of the negative sign. The CS esti-
mation for the protection programme with the greatest and lowest at-
tribute level was calculated to provide policy makers with quantitative
information. The survey was implemented to ensure a representative
sample; therefore, the household WTP can be fairly expanded to the
population level for calculating the total annual value. The total annual
WTP for the protection option with the greatest attribute level amounts
to 12.5 million EUR, and with the lowest attribute level amounts to 6.3
million EUR.

5. Discussion

Current rural development policy is focused on the provision of
empirically analysed improvements of agroecosystem services. The
agri-environmental measures of the Lithuanian Rural Development
Programme 2007–2013 (Axis II) and 2014–2020 (priorities 4 and 5) are
directly connected with the creation and provision of these environ-
mental goods. However, they overlap with the provision of other en-
vironmental goods such as protection against soil erosion and green-
house gas emissions. According to data from the reports of the national
paying agency, the current agri-environmental funding was approxi-
mately 130 million EUR during 2015. This funding covers agri-en-
vironmental payments received by farmers for environmental protec-
tion according to the Lithuanian Rural Development Programme
2007–2013 and 2014–2020. By analysing received agri-environmental
payments by farmers, it is evident that the largest proportion of them is
paid according to the measure “Payments to farmers in areas with
handicaps, other than mountain areas”. Lesser payments were received
according to the measure “Agri-environment payments”. Having ana-
lysed the distribution of payments according to the schemes of this
programme, it is shown that the largest amount of payment was re-
ceived according the scheme “organic farming”, which accounted for
half of all “Agri-environment payments”. The smallest portion of pay-
ments was received according to the schemes “Improving the status of
water bodies at risk”.

Therefore, these compensation payments are paid to farmers for the
lost income or incurred cost of providing environmental public goods. It
should be noted that the current agri-environmental policy payments
are much higher than the demand of Lithuanian respondents, expressed
by their willingness to pay. The reason for this imbalance is that CAP
environmental payments are adjusted to the level of the whole of
Europe. However, the difference in income in different countries is not
taken into account. For example, Danish residents would probably have
a higher WTP for the same environmental public goods than Lithuanian
residents. Lithuanian residents are concerned about the environmental
problems in agriculture, and these goods are in high demand, as the
study showed. However, due to the low average income, they are not
willing to pay much. The implicit prices can be used to identify which
attribute is more important to consumers, which can then be used by
policy makers to assign more resources in favour of the attributes that
have higher implicit prices (Jianjun et al., 2013).

Our findings regarding consumer preferences for the attributes were
in line with previous research. Several researchers showed that the
most important attribute for consumers was connected to the reduction
of water pollution (Colombo et al., 2005; Takatsuka et al., 2006,
Baskaran et al., 2009a, b; Borresch et al., 2009). Although our results
show that Lithuanians are concerned about water pollution, the water
attribute was most valuable only in Class III, the greatest one, but only
for the lower level of pollution reduction. The results of the current

Table 7
Latent Class Approach’s results.

Attributes (Code) MNL LCA

Class I Class II Class III Class IV

(s.e.) (s.e.) (s.e.) (s.e.) (s.e.)

WAT_L1 0.08422*** (0.00724) −0.952068 (6015.269) −0.8730 (0.05881) 0.11180*** (0.01187) 1.68252** (0.76917)
WAT_L2 0.03384*** (0.00409) 3.95807 (2179.221) 0.03286 (0.02219) 0.02910*** (0.00856) 1.55825** (0.71807)
WILD_L1 0.04106*** (0.00824) −2.22028 (797.8573) 0.10526* (0.05430) 0.05512*** (0.01424) −0.79533* (0.43169)
WILD_L2 0.03305*** (0.00374) 1.61162 (1310.168) 0.04932* (0.02997) 0.01601*** (0.00805) 1.23569** (0.53893)
LAND_1 0.05227*** (0.00803) −2.18302 (797.8925) 0.09478*** (0.03402) 0.04612*** (0.01459) 2.95755** (1.35581)
LAND_2 0.02292*** (0.00395) 0.27058 (498.5603) 0.00371 (0.02393) 0.03803*** (0.00718) 0.59217** (0.26989)
PRICE −0.03099*** (0.00263) −2.29581 (1509.491) −0.10846*** (0.03256) −0.02131*** (0.00456) −0.24140** (0.11220)
Estimated latent class probabilities 1.1% *** 19% *** 61.1% *** 18.8 ***

***, **, * ==>Significance at 1%, 5%, 10% level.

Table 8
WTPs for each attribute.

Attributes
(Code)

MNL LCA

Class I Class II Class III Class IV

(s.e.) (s.e.) (s.e.) (s.e.) (s.e.)

WAT_L1 2.72***
(0.26957)

4.15
(184.3433)

0.80*
(0.44093)

5.25***
(1.08495)

6.97***
(1.30038)

WAT_L2 1.09***
(0.12649)

1.72
(201.19)

0.30*
(0.17146)

1.37***
(0.37757)

6.45***
(1.09149)

WILD_L1 1.32***
(0.25489)

−0.97
(353.3766)

0.97***
(0.33190)

2.59***
(0.75764)

−3.29***
(1.19901)

WILD_L2 1.07***
(0.11001)

0.70
(127.7572)

0.45**
(0.18248)

0.75**
(0.34082)

5.12***
(0.91869)

LAND_1 1.69***
(0.23825)

−0.95
(343.7058)

0.87**
(0.4294)

2.16***
(0.60152)

12.25***
(2.75601)

LAND_2 0.74***
(0.11426)

0.12
(146.6476)

0.03
(0.2259)

1.78***
(0.36324)

2.45***
(0.52616)

***, **, * ==>Significance at 1%, 5%, 10% level.
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study show that the respondents usually have a high WTP for biodi-
versity, even though it is of little concern to them. Moreover, the WTP
for biodiversity varies largely across class and also between the two
levels. Class IV shows a high WTP for WILD_L2 in comparison to the
other class, although it is one of the lower in Class IV itself. Class III
presents the second highest value of the WTP for WILD_1, but WILD_2
has the lowest WTP value. Class II has, in general, the lowest level of
WTP, but WILD_1 has the highest WTP level. The results could be due to
the misunderstanding of the biodiversity concept as reported by
Maduireira et al., 2013, which reported an overestimation of biodi-
versity because of its intangibility (Soini and Aakkula, 2007; Bernués
et al., 2015). Borresch et al. (2009) and Bernués et al. (2015) reported
that respondents found the term elusive or even marginal, causing, in
those cases an underestimation of biodiversity. The improvement and
sustenance of the agricultural landscape presents quite variable values
for WTP. Class IV shows the highest value of WTP for LAND_1. In Class
III, landscape has both the lowest level of WTP at the first level and the
highest at the second. A possible reason for such a result could be an
amenity specification bias (Mitchell and Carson, 1989), which can
occur due to landscape evaluation. In the literature, several studies
found a non-homogeneous demand for landscape since it is a complex
good. It is often the individual’s background that affects such results
(Campbell, 2007; Colombo et al., 2005, 2009; Arnberger and Eder,
2012; Howley et al., 2012).

As supported by literature, the results indicated that socioeconomic
characteristics impacted consumer choices for the analysed attributes
(Rodríguez-Ortega et al., 2016). For instance, higher educated and
younger individuals are more willing to pay for the improvements of
agroecosystem services. Similar tendencies were found by other studies
(Takatsuka et al., 2006; Arriaza et al., 2008; Baskaran et al., 2009a;
Grammatikopoulou et al., 2012; Jianjun et al., 2013; Rodríguez-Ortega
et al., 2016). Rodríguez-Ortega et al. (2016) found that men are less
willing to pay for improvements in agroecosystem services, as was re-
vealed by the current study. Although this research has not shown any
statistically significant interactions of the attributes with income, other
studies (Baskaran et al., 2009a) found that respondents from the higher
income groups are willing to pay more for improvement of the en-
vironmental conditions. Baskaran et al. (2009b) and Arriaza et al.
(2008) found that rural and urban respondents have different attitudes
regarding ecosystem services, i.e., rural respondents are less receptive
than urban respondents to improving the ES attributes. Similarly, rural
respondents do not favour more variety of agricultural landscape than
urban respondents (Baskaran et al., 2009b; Arriaza et al., 2008). In our
study, we tested the variable of rural/urban residence but did not find
any clear connection.

Individuals who did not agree to pay for the improvements of
agroecosystem services, i.e., who selected the status quo situation in all
cards, mentioned the same reasons as in other studies, for example
Jianjun et al. (2013), such as stating that the price of suggested agri-
environmental programmes is too high for them or that they were un-
interested in agri-environmental protection. Another possible reason, as
stated by Colombo et al. (2005), could be that respondents think that,
currently, the public expenditure share for environmental care is low,
but they do not agree to paying more taxes for environmental im-
provements themselves.

The comparison of the WTP findings of recent studies is problematic
due to reasons such as different income levels in different countries,
different priorities for agroecosystem services or different levels of the
analysed attributes, among other factors. However, the analysis of re-
cent studies showed that Lithuanian consumers have quite a low WTP
for improvements in agroecosystem services in contrast to other coun-
tries. The WTP is more highly connected with the lower level of income
than in other countries because overall results of the study show that all
the attributes are important for Lithuanian consumers, but they have
little WTP. There has not been any research performed in the context of
consumers’ preferences for agroecosystem services in such countries as

Lithuania. Only after conducting more research in this area can we
make deeper conclusions.

6. Conclusions

The present study is the first application of a CE in Lithuania, and it
focuses on the preference of residents for agroecosystem services in the
country. Since Lithuania is part of the European Union, the study re-
viewed environmental agriculture schemes to support the production of
agroecosystem by farmers. However, the distribution of funding is
neither based on the WTP of residents nor on farmers’ willingness to
accept. This work wanted to understand the preferences of the citizens
and their WTPs and to compare those findings to current expenditures.

The study revealed that Lithuanian residents are concerned about
environmental problems in agriculture and that the provided goods are
in high demand. However, the results of the application of latent class
showed a high level of heterogeneity. The results highlighted three
groups of citizens, including a bigger group (Class III) with intermediate
values, while the other two groups show extreme values. Class II is the
group with the lowest level of the WTP. The most valuable attribute is
the lowest level of biodiversity preservation (WILD_L1). Class III, the
greatest, always shows a higher preference for the lowest level of each
attribute. Class IV is the only one with a negative sign for one of the
attributes (WILD_L1). Moreover, it is also the only class in which the
highest level of an attribute is preferred over the lowest (WILD_2 vs
WILD_1), and there is a very high WTP for the landscape (LAND_1).
Landscape is the most heterogeneous attribute, which means that
payments for maintenance and improvements could be, at the same
time, very liked and disliked by the population. The reduction of water
pollution has the highest average value. It is also interesting to see that
the older and less educated in the sample show the lowest WTP in
general. This result may indicate that financial contributions to public
education enhancing knowledge about environmental problems and
solutions could contribute to better support for environmental protec-
tion activities. The estimate of the total WTP for the protection pro-
gramme with the highest attribute level for the entire population of
Lithuania was 12.5 million EUR annually.

This study represents a first analysis of the citizens’ willingness to
pay for agroecosystem services in Baltic countries and could be useful
for policy makers. Due to the country’s recent entrance into the
European Union, Lithuanian farmers received funding linked to the
production of ecosystem services. Understanding the demand may help
policy makers allocate funds to the most demanded programmes.
Considering the willingness to pay shown here, policy makers can
change the current funding distribution. Moreover, Lithuania should
seek to better communicate the advantages and level of ecosystem
services produced by agriculture.

However, current research might have certain limitations, as it
covers only three attributes for the Lithuanian case study (reduction of
underground water pollution, preservation of biodiversity and suste-
nance and improvement of agricultural landscape). So, it is hardly
comparable to current agri-environmental policy directed to creation of
agroecosystem services. The future step in the research could poten-
tially involve selection of certain attributes which would overlap with
one of the agri-environmental policy measures, or inclusion of more
attributes into the survey of consumer willingness to pay for agroeco-
system services. This could develop clearer conclusions and re-
commendations for the policymakers.
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