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Abstract: The main purpose of this study is to investigate the economic value potentially accrued
by a prospective city park, which is planned to be built as a result of strategic land reclamation of a
current landfill in Croatia, based on parkgoers’ marginal willingness to pay. The idea of this land
transformation is inspired by recent debate on the issue of how to address air quality and other
environmental concerns over the disposal of the landfill site in the city. Like any other nonmarket
valuation studies, choosing a proper survey method is a critical step for a successful economic
valuation study. We adopted a double bounded dichotomous choice contingent valuation method in
survey design and data collection, followed by parameter estimation using the logit model. The study
reveals—(1) the support of 70% of respondents was estimated; (2) as much as 96% of the respondents
are willing to visit the park being presented to the respondents along with the survey questionnaire.
The economic valuation indicates that the city residents are willing to pay €3.63 per person for the
park’s entrance fees, which can be translated into an aggregate of €2,867,762. By referring this value
information to the park budget, we may persuade policy makers to commit to a transformation of the
current landfill.

Keywords: contingent valuation method; double bounded dichotomous choice; willingness to pay;
prospective city park; landfill

1. Introduction

Waste management sites such as landfills constitute a challenging problem facing city planners
and policy-makers, for example in India [1,2], Vietnam [3], Sri Lanka [4], Australia [5], Germany [6],
Japan [7], South Africa [8]. This challenge is related to several constraints, such as land space used
for waste disposal and land reuse planning. Although there are multiple ways to manage land reuse,
including deep burying, incineration, and land reconstruction, the key is to find the best land use
alternative. It is crucial for the decision makers to assess the economic value to be potentially accrued
either by the recovered resources or by the potential consumers who are directly affected by the land
recovery strategies to ensure an efficient utilization of land recovery. However, considering that the
market price for land reuses is commonly not available, the economic valuation of the reused land
remains a complicated problem.

Urban parks are a valuable municipal source of and a key element for city sustainability, as they
are able to facilitate proper land resource allocation for citizens so as to meet their recreational demands
and play other social functions as well [9]. It has been proven that staying in urban greenery areas, like
parks and forests, has positive and restorative effects on people’s mood, peacefulness, concentration
and stress release [10–14]. Urban parks contribute to the beautification of the city and have positive
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effects on environmental quality, including air freshness, carbon sequestration, water purity, as well as
biodiversity. They thus improve city dwellers’ overall quality of life in areas including physical health,
social cohesion, tourism and consequently employment and revenues [15–19]. Furthermore, green
spaces can act as leisure, sport, and recreational resources, reducing criminal and anti-social behavior
as well as cutting down on obesity, since such spaces encourage physical fitness and exercise [20–23].

The closure of the current Jakuševec landfill was announced years ago and has been spurring on
residents’ dissatisfaction ever since, in particular the dissatisfaction of residents living in the immediate
vicinity of the site. The management of the landfill, orchestrated by a city-owned company named
ZGOS Ltd., carried out landfill remediation in 2003 and suggested December 31st, 2018 as the starting
date for waste disposal cessation processes [24]. The Jakuševec–Prudinec landfill was established
in 1965 and has gradually led to significant negative environmental impacts on its surrounding
regions. Statistical surveys indicate that just up to the beginning of the 1990s, the landfill has occupied
and polluted almost one million m3 of soil (soil material) and seriously jeopardized the quality of
groundwater intended for drinking [25]. The groundwater pollution line has been spreading eastward,
particularly in times of changing hydrodynamic conditions in the aquifer, which further increases
concern among the citizens.

This is one of the seldom case studies in developing and small countries such as Croatia that
supports brownfield regeneration, a new sustainable urban development planning method which
functions by proposing a land use transformation based on a nonmarket valuation method. To this
end, this study investigates individuals’ willingness to pay (WTP) for landfill reuse in Croatia. Similar
to Kountouris, Nakic and Sauer [26], we use specific timing to collect data. The suggestions we make
based on research results should be of interest to researchers and policy-makers looking for a way to
introduce parks to be created from the current landfill site. It should be highlighted that this study
effort is not a common practice in this part of Europe, where people have a certain measure of distrust
and fear toward certain types of government policies. Basically, the more trash that is piled up in the
area, the more landfills are needed. Fortunately, they can also be converted into useful sites at the end of
their functional life since landfills are conveniently located near major transportation routes and other
major infrastructure in urban areas. In such a situation, alternative landfill conversions are possible,
including but not limited to building parks, solar panels, residential buildings, malls, golf courses,
dirt BMX bike tracks or combined development. For the time being, policy-makers are suggested
to organize environmental education programs [27] and make extensive improvements in facilities
for higher satisfaction of visitors [28]. Numerous examples demonstrate successful conversions of
old landfills into recreational parks, such as—Flushing Meadows (New York, USA), Mt. Trashmore
(Virginia, USA), Freshkills Park (New York, USA), Cesar Chavez Park (Berkley, USA), Sai Tso Wan
Recreation Ground (Hong Kong), Pulau Semaku (Singapore), Port Sunlight River Park (Birkenhead,
UK) and Hiriya Park (Tel-Aviv, Israel) and so forth. Thus, it seems that the option of building a
recreational park after closing an old landfill could prove to be a promising measure, based on previous
research literature on the redevelopment potentials of landfills [29–32] and the making of urban green
space strategies [19,33].

According to Latinopoulos, Mallios and Latinopoulos [34], survey data may be considered a form
of public investment at the early stage of planning, which is likely to increase public acceptance of
the proposed projects. Lindsey and Knaap [35] argue that proper valuation of urban parks’ services
serves as the foundation for regulatory decisions. In addition, information obtained from contingent
valuation can be used as a starting point for different analyses, including land-use planning, zoning
boards’ actions and conservation policies, particularly based on protest responses [36–38].

The contingent valuation method (CVM) is a survey technique that constructs a hypothetical
market to measure willingness to pay or willingness to accept (WTA) compensation for different levels
of non-marketed natural and environmental resources [39]. The method involves in-person interviews
to clarify any possible puzzlements on the spot. Contingent valuation informs respondents about
the tradeoffs they are facing; therefore, CVM is efficient in measuring (1) use value of a change in
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environmental quality prior to the policy being implemented and (2) non-use or passive use values
such as the benefits the general public receive from the existence of unique natural environments.
To eliminate hypothetical bias in eliciting accurate economic values, a survey method needs to be
carefully designed and include three key components—(1) resource description, (2) means of payment
and (3) the elicitation procedure.

Other researchers use CVM to estimate visitors’ WTP with respect to changes in the landscape, for
instance, Faizan, Sasekumar and Chenayah [40] on WTP by local tourists for an improved coral reef
management scenario; Getzner and Švajda [41] on ascertaining the preferences and the perception of
visitors to the Tatra National Park and its landscape, Iasha et al. [42] on estimating visitors’ WTP for
ecotourism in Puncak Lawang Park, Majumdar et al. [17] on estimating tourists’ WTP for urban forests,
Olorunfemi [43] on WTP for improved environmental quality among residents living in close proximity
to landfills in Lagos Metropolis, Piriyapada and Wang [44] on modeling WTP for coastal tourism
resource protection in Ko Chang Marine National Park, Wang and Jia [45] on tourists’ willingness to
pay for biodiversity conservation and environment protection in Dalai Lake Protected Area. While
there are still research gaps from developing countries compared to developed ones [46], this study
aims to assist in filling in those gaps. To this date, there are no plans for future reuse of landfill sites in
Croatia and the region.

This paper is organized as follows—Section 1 gives a literature review on urban parks and CVM
application in nonmarket valuation; Section 2 presents the studied area and the research methodology;
Section 3 reports the results and discussion; while Section 4 provides a summary and conclusion.

2. Material and Methods

2.1. Study Area

The Jakuševec-Prudinec landfill is a municipal, non-hazardous waste site located in the eastern
part of the city of Zagreb, on the right bank of the Sava River (Figures 1 and 2). It is the largest landfill
in Croatia and among the largest in this part of Europe, with an area of 54 acres, 1365 m in length and
390 m in width [47]. Its most prominent environmental impact is on groundwater since it is situated
on the aquifer, which is the basis of water supply for Zagreb. It is only 400 m away from Jakuševec
residential area (to the west) and 5 km away from the city center [25]. The landfill stretches in the
northwest-southeast direction, along the embankment of the Sava River, separated by a local road.
The terrain is mostly flat with an elevation of 100 m. The climate is temperate, continental type and
rainfall is distributed almost evenly throughout the year. In 1965 the uncontrolled disposal of waste in
the area of the landfill began, reaching 10 m in height and 80 hectares of the land area by 1995. Due to
a neglect of this problem, the landfill became the largest unmanaged landfill in southeastern Europe.

Figure 1. Study site location and the layout of Zagreb. Source: Geoportal of the State Geodetic
Administration of the Republic of Croatia, 2018.
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Figure 2. Study area within the Zagreb on Sava concept. Source: Zagreb na Savi Workshop, 2014.
http://zagrebnasavi.hr/wp-content/uploads/2014/02/Radionica%20Zagreb%20na%20Savi.pdf

According to the Spatial Plan and the Waste Management Plan of the City of Zagreb,
the Jakuševec-Prudinec landfill will be converted into a green area. Therefore, this paper deals
with a potential solution after closure of the landfill, that is, building a recreational park. A survey
has been conducted to assess citizens’ willingness to pay for the future recreational park. According
to Latinopoulos, Mallios and Latinopoulos [34], using survey data is likely to improve the public
acceptance of proposed projects because it may be considered as a form of public involvement at an
early stage of planning.

2.2. Survey Instrument

A CVM survey was conducted among 391 citizens of the city of Zagreb between February
2017 and March 2019. The questionnaire format to collect responses was the dichotomous choice
contingent valuation method (DCCVM) or referendum questionnaire. The introduction part, where
the research and its purpose were introduced, was followed by three sections—(1) socio-demographic
data; (2) environmental concerns about the landfill site; (3) willingness to pay. To obtain honest and
accurate information, as well as to maximize response rates, respondents were informed that their
information is completely confidential and for academic purposes, as it will be used for academic
research to measure the economic value of recreational resources [48] and that there are no right or
wrong answers.

The first section dealt with respondents’ socio-demographic data, including gender, age, marital
status, household size, level of education, occupation, monthly income, purpose of visiting parks
and the amount spent at a park during the last visit. Even though it was suggested by Mitchell and
Carson [49] and followed by Piriyapada and Wang [44] to put contingent valuation questions related
to personal status at the end of the survey, we decided to place them at the beginning due to the
assertive attitude of Croats towards revealing personal income and expenditure information, as well as
inexperience in CVM surveys in general. Therefore, general questions were asked at the beginning to
relax respondents, whereas income, expenditure and WTP questions were introduced at the end.

The second section was related to the status and environmental concerns over the current landfill
site. The respondents were asked about the distance from home to the landfill, the issues that concern
them most with respect to the landfill, desirable conversions, perceived experience with respect to
the status of the area around the landfill (displayed with pictures in color), perceived experience with
respect to conversion of the landfill to recreational park (displayed with pictures in color) and about
decisions on visiting the park in the future or not based on their perceived level of satisfaction.

The third section contained the question about WTP and reasons for not willing to pay if a
respondent answered “no” to both bids. The respondents were asked two questions to elicit the
maximum amount they would be willing to pay as an entrance fee on visitation. Before the question
about WTP was posed, a short introduction on the future recreational park’s expenditures was given.

http://zagrebnasavi.hr/wp-content/uploads/2014/02/Radionica%20Zagreb%20na%20Savi.pdf
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The respondent was asked if he would be willing to pay a specific amount, randomly chosen from
five starting bid amounts (The amounts were in Kuna (HRK or kn) because the Euro has not been
introduced in Croatia yet. The exchange rate between Kuna and the Euro was 7.45 at the moment of
conducting the survey), followed by the second bid offered, that was half (if the answer was “no”) or
double (if the answer was “yes”) of the starting bid, accordingly (Table 1).

Table 1. The sets of the double bounded questions.

Initial BID Second BID (Upper) Second BID (Lower)

10.00 HRK € 1.34 € 2.68 € 0.67
20.00 HRK € 2.68 € 5.36 € 1.34
30.00 HRK € 4.03 € 8.06 € 2.02
50.00 HRK € 6.71 € 13.42 € 3.36

100.00 HRK € 13.42 € 26.84 € 6.71

Starting bids were developed in accordance with the field survey responses. The respondents
were asked about the amount they are willing to pay for a future park. To obtain as realistic
responses as possible, they were informed about average monthly expenses for a citizen of the city
of Zagreb—electricity HRK 200.00 (€26.84), water HRK 150.00 (€20.13), heating HRK 250.00 (€33.55),
municipal waste collection HRK 40.00 (€5.40). Other questions were introduced in order to test
respondents’ honest responses to the WTP questions, such as “what is your monthly personal income
(after tax); “state the amount spent during your last visit to a recreational park”; “how often do you
visit recreational parks in Zagreb”; “according to your perceived level of satisfaction, would you visit
recreational parks in the future.”

Considering the fact that the future park does not exist yet, nor did the public have any idea
about it before conducting this survey, the entire scenario was hypothetical and therefore the CVM
was employed as one of the standard methods to measure the economic values of nonmarket goods
such as recreational resources [39,48,50].

Since the current landfill presents enormous problems to citizens, particularly due to discontent
caused by odor, concern about impact on health and general mistrust of the government [26], a high
response rate (97.70%) should not be surprising (only 9 of 391 randomly selected respondents refused
to take part in the survey after being acquainted with the purpose of surveying). The survey was
translated into the local language (Croatian) by a professional bilingual translator, whose mother
tongue was Croatian and given to 20 random respondents to check if everything was fully clear.

2.3. Sampling

According to the 2011 census, the population of the city of Zagreb is 790,017, distributed over
17 districts. Prior to the final survey, in December 2016 a pretest was administered to determine
bid sets [51]. After presenting the survey form to 20 respondents, few adjustments in content were
applied and the final version was established. Even though we started in December 2016 to use the
positive Christmas atmosphere and respondents’ willingness to participate in the survey, the main
sampling took place during February 2017. The sample was divided into three zones [51] based
on the distance range of respondents’ home from the current landfill to decrease the sample error
and the survey was then conducted accordingly—(1) less than one kilometer (14% of respondents);
(2) one to two kilometers (17% of respondents); more than three kilometers (69% of respondents).
The number of residents targeted in each zone was proportional to the actual population in these
areas. As recommended by Xu et al. [52], in-person interviews were administered to randomly selected
respondents within three zones as misunderstandings can be resolved at once in this format. In total,
four interviewers participated over a two-year period. To ensure the quality of sampling, each
interviewer was accompanied by one of the authors during their first day of interviewing. The average
duration of interviews was 11 minutes. The interview started with the survey’s content and purpose
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explanation and information about the intention of compensating respondents’ time in the form
of small gifts (local sweets), which were presented at the end [44]. The survey was conducted as
follows—throughout the day in zone 1; from 9 a.m. until 4 p.m. in zone 2; and after 5 p.m. in zone
Figure 3.

Figure 3. Sampling zones. Source: Department of Statistics of the City of Zagreb,
2011. http://www1.zagreb.hr/zgstat/documents/POPIS%202011/GZ_stanovnistvo_kucanstva_stanovi/
Popis2011_StanovniciKucanstvaStanovi_GradZagreb.pdf.

2.4. Contingent Valuation

This study uses the broadly-applied contingent valuation method to asses an individual’s
willingness to pay for an entry fee to a future recreational park, which we suggest to build on top of the
Jakuševec landfill in Zagreb, Croatia after its closure. As explained by Loomis [53], the CVM is a survey
technique that constructs a hypothetical market to measure WTP for different levels of non-marketed
natural and environmental resources. The questionnaire was prudently designed, having in mind the
local peoples’ unfamiliarity with CVM survey and their aversion towards interviewing and paying
entrance fees to recreational sites. Therefore, respondents were provided with details about the
organizer, interviewer, nature and purpose of the hypothetical market situation [48,51].

In general, CVM, including DCCVM, is subject to various biases—(i) design bias due to subjectivity
in the starting bids or payment vehicles [54]; (ii) respondents’ psychological conditions leading to
anchoring and yea-saying biases [55]; (iii) hypothetical bias causing higher WTP [56]; (iv) operational
bias due to unfamiliarity with the good to be valued [57]. The approach itself is not difficult to perceive
because it is comparable to the usual market transactions consumers are facing [58].

2.5. WTP Econometric Model

The DCCVM questionnaire was employed to elicit respondents’ WTP [51] for a future park built
on the land of the current landfill. For the referendum question format, respondents can accept or
reject (bid) amounts proposed, which is more likely to estimate maximum WTP than an open-ended
WTP question format [52,59]. To obtain more information for the WTP estimates, the “follow up” or
double bounded (DB) question was presented in addition to single bounded (SB) questions [60], lower
if the initial bid price was accepted and higher if it was rejected. Haab and McConnell [59] hold that
there are three ways in which DB DC models increase efficiency over SB DC models—(1) clear bounds
on WTP in case of yes-no or no-yes responses; (2) efficiency gains for the no-no pairs and yes-yes

http://www1.zagreb.hr/zgstat/documents/POPIS%202011/GZ_stanovnistvo_kucanstva_stanovi/Popis2011_StanovniciKucanstvaStanovi_GradZagreb.pdf
http://www1.zagreb.hr/zgstat/documents/POPIS%202011/GZ_stanovnistvo_kucanstva_stanovi/Popis2011_StanovniciKucanstvaStanovi_GradZagreb.pdf
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pairs because they truncate the distributions where the respondent’s WTP can lie; (3) the number of
responses is increased, so that a given function is fitted with more observations.

The probability (Probi) of a respondent to answer “yes,” that is, the probability that the respondent
thinks that he is better off in the proposed scenario, even with the required payment and the probability
to answer “no” are as follows:

Probyes
i = πy = 1−G(BID;θ), (1)

Probno
i = πn = G(BID;θ), (2)

where G(BID;θ) is a statistical distribution function with parameter vector θ and BID is a bid offer,
which can be estimated using the logit regression model. Following Asafu-Adjaye and Tapsuwan [58],
the logit model can be expressed as the logistic cumulative density function

G(BID;θ) =
1[

1 + ea−b(BID)
] , (3)

where θ ≡ (a, b) and a and b are the intercept and slope coefficients to be estimated, respectively.
G(BID;θ) is the cumulative density function of the individual’s true maximum WTP. Respondents will
accept a suggested entrance fee (BID) for recreational activities in the future park to maximize their
utility under the following condition:

v(1, Y − BID; S; C) + ε1 ≥ v(0, Y; S; C) + ε0, (4)

and refuse it if otherwise [61]. Here, v is the indirect utility function, Y is income (monthly
after tax), BID is a bid offer, S stands for other socio-economic characteristics affecting individual
preference, C represents environmental concerns about the current site and ε1 and ε0 are the identically,
independently distributed (i.i.d.) random variables with zero means.

The utility difference between “yes” and “no” (∆η) can be described as

∆η = v(1, Y − BID; S; C) − v(0, Y; S; C) + (ε1 − ε0). (5)

Following Hanemann’s logit model [61], the dependent variable (the answer to WTP question)
is binary, coded with a value of 1 if affirmative and 0 otherwise, the explanatory variables are a
constant and the bid is proposed. The model is estimated by maximum likelihood because the ML
estimators have better properties when the dependent variable is categorical [62]. The probability that
a respondent will accept a bid offer can be expressed in the logistic form as

Pyes
i = Fη∆v = (1 + exp−∆v)−1 =

1

1 + e−(α+β1BID+β2S+β2C)
(6)

where Fη is a cumulative distribution function, α is the intercept and βi is the coefficients of the bid
(BID), socio-economic variables (S) and concerns about the current site (C), respectively.

As Hanemann demonstrated, the mean WTP can be obtained by using the following expression:

WTPmean = ln
(
1 + eα

∗
)
/β, (7)

where α∗ is the adjusted intercept and β is the slope coefficient.
According to Hanemann, Loomis and Kanninen [63], the log-likelihood function for all

respondents is

ln Ls(θ) =
∑N

i=1

{
dy

i lnπy(BIDi) + dn
i lnπn(BIDi)

}
=

∑N
i=1

{
dy

i ln[1−
G(BIDi;θ)]+dn

i ln G(BIDi;θ)
}
,

(8)
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where dy
i is equal to one if the ith response is “yes” and zero otherwise and dn

i is equal to one if the ith
response is “no” and zero otherwise.

We used DB DCCVM in this study and respondents were presented with two bid prices. Therefore,
there are four possible two-bid response sequences—yes-yes, no-no, no-yes and yes-no. The probability
of a respondent to answer any of these outcomes is

Pi

(
yes
yes

)
= π

yy
i = 1−GC(BIDU), (9)

Pi

(no
no

)
= πnn

i = GC(BIDL), (10)

Pi

(
no
yes

)
= π

ny
i = GC(BID) −GC − (BIDL), (11)

Pi

( yes
no

)
= π

yn
i = GC(BIDU) −GC − (BID), (12)

and the log-likelihood function for the double-bounded model is

ln Ls(θ) =
[
dyy

i lnπyy
i + dnn

i lnπnn
i + dny

i lnπny
i + dyn

i lnπyn
i

]
, (13)

where dyy
i , dnn

i , dny
i and dyn

i are equal to one when a set of responses is one of the possible outcomes
and zero if otherwise.

Model Specification

If the dependent variable (WTP) is influenced by independent variables, including individuals’
socio-economic characteristics and concerns connected with the site, the WTP function can be derived as

Yi = f (BID, GEN, AGE, EDU, INCOME, DECISION, DISTANCE, CONVERSION),

where Yi is a binary variable, representing the respondent’s WTP; BID is a bid offer (offered in the
Croatian currency Kuna and for the sake of the analysis transformed into the Euro); socio-economic
variables—gender (GENDER), age (AGE), education (EDU), personal income after tax on an annual
basis (INCOME) and whether or not the respondent is the decision-maker about expenses within
the family (DECISION); variables related to respondents’ concerns about the landfill site—distance
from the site (DISTANCE) and perceived experience with respect to the conversion of the landfill to a
recreational park (CONVERSION) as defined in Table 2.

Table 2. Dichotomous Choice Contingent Valuation Method Variable Definitions.

Variable Name Definition

WTP Dependent variable, takes the value 1 if the respondent is willing to pay the proposed bid
amount, 0 if the respondent refuses to pay

BID Hypothetical amounts of the entrance fee for visiting a future recreation park, proposed to
every respondent

Socio-economic
GEN Gender, 1 if the respondent is male, 0 otherwise
AGE Age
EDU Level of education (in years of schooling)

INCOME Average annual income after tax in ’000 (€)
DECISION Decision-maker about expenses within family, 1 if it is the respondent, 0 otherwise

Concerns about the site
DISTANCE Distance from the site (1 if up to 1 km, 2 if 1-3km, 3 if more than 3km)

CONVERSION Perceived experience with respect to conversion of the landfill to a recreational park, 1 for
“Finally, landfill is closed,” 2 for “Less crowd in other parks,” 3 for “Can’t wait to enjoy it”
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3. Results and Discussion

Two statistical models were estimated, single bounded and double bounded DCCVMs, yet this
study is more interested into capturing the WTP after the “follow up” question. The SB model was
estimated for the purpose of comparison. Descriptive statistics for the variables used in the regression
analysis are presented in Table 3.

Table 3. Descriptive Statistics.

Variable Mean Std. Deviation

GENDER 0.330 0.472
AGE 2.000 0.758
EDU 15.380 2.226

INCOME 10.800 5.528
DECISION 0.700 0.460
DISTANCE 2.570 0.705

The final sample was 382 responds by the citizens of Zagreb. The distribution of the WTP in
DB DCCVM is provided in Table 4. As expected, the probability of accepting a bid declines with an
increase in the bid level.

Table 4. Frequency of WTP in DB DCCVM.

Initial BID Second BID
(upper)

Second BID
(lower)

yes/yes
(%)

yes/no
(%)

no/yes
(%)

no/no
(%)

Total
Respondents

10.00 HRK € 1.34 € 2.68 € 0.67
9.69% 3.66% 2.36% 1.31% 17.02%

37 14 9 5 65

20.00 HRK € 2.68 € 5.36 € 1.34
6.28% 5.76% 2.62% 4.71% 19.37%

24 22 10 18 74

30.00 HRK € 4.03 € 8.06 € 2.02
4.19% 7.07% 4.45% 6.28% 21.99%

16 27 17 24 84

50.00 HRK € 6.71 € 13.42 € 3.36
2.09% 4.19% 4.19% 4.97% 15.45%

8 16 16 19 59

100.00 HRK € 13.42 € 26.84 € 6.71
0.79% 6.81% 6.81% 11.78% 26.18%

3 26 26 45 100

Total
23.04% 27.49% 20.42% 29.06% 100.00%

88 105 78 111 382

Note: "upper" refers to the amount double the initial BID, whereas "lower" refers to the amount twice the initial BID.

There are various motives which can influence respondents’ non-willingness to pay, such as
inexperience in answering such questions or the unacceptance of the monetary valuation of natural
goods [64–66]. In this study, respondents were asked to state the reason for refusing to pay. Out of
382 respondents, 111 answered no-no to the WTP questions (29%). The reasons are as follows—46% say
that it is the responsibility of the city government; 13% cannot afford any additional expense; 11% of
them do not believe their money would be spent as claimed; 8% think that businesses at the future site
should support the investment, not individuals; 4% is concerned where the waste will be disposed if
the landfill is gone; and 18% of the respondents recognized the bid offer as too high, so they suggested
a lower amount that they would be willing to pay or claimed that entrance to public parks should not
be charged at all. We decided to exclude all zero bidders following other authors [38,58], because they
can introduce bias for the valuation, despite the fact that most of the respondents are potentially active
users of the future park as only 14 of them (3.66%), according to their perceived level of satisfaction,
have no plans to visit recreational parks in the future.

The maximum likelihood estimates in the linear DB functional form are presented in Table 5.
The bid offer variable coefficients are negative as expected and statistically significant (p < 0.01) across
both models [42]. This indicates that the probability of the “yes” response decreases (increases) as



Sustainability 2019, 11, 6038 10 of 16

the bid offer increases (decreases) under the hypothetical market scenario. Table 5 shows that the
GEN variable is positive and significant (p < 0.05), which implies that males are more likely to pay
an entrance fee to a new recreation park. This result is consistent with other studies [27,28,67,68].
Typically, women have more “sensitive” perceptions of the surrounding landscape [69] while men
prefer well-controlled scenery [70–73]. The current study results could relate to the latter supposing
that men perceive the proposed conversion of an old landfill into a recreational park as moving towards
improved management. Women are keener on romantic gardens [74]. The AGE variable shows the
expected positive sign and significant (p < 0.1), implying that probability of WTP for the proposed
entrance fee increases with the increase in age. The coefficient on EDU has negative sign [27,75,76],
suggesting that the WTP does not increase with the years of schooling. Some findings suggest that
the correlation between WTP and EDU is secondary to the correlation of WTP and INCOME or
expenditure [76]. The reason why respondents with better education are not willing to pay more
may be the lack of specific knowledge on environmental issues [27,69]. INCOME shows a positive
influence on the dependent variable, indicating that wealthier respondents would be willing to pay
more. The estimated coefficient of DISTANCE was found positive, unlike other examples [43], which
could be explained by the fact that the citizens living within a kilometer from the current landfill receive
a substantial amount of money as a certain compensation, therefore they are not highly motivated
to support its closure. DECISION is negative in the DB model, indicating that those who are not
decision-makers on a family budget would be willing to pay an entrance fee. CONVERSION variable
is positive and significant (p < 0.05), implying that those respondents whose perceived experience with
respect to conversion of the landfill to a recreational park is unobstructed are more likely to pay.

Table 5. Maximum Likelihood Estimates for DB DCCVM.

Binary Logistic Regression; Dependent Variable =WTP (y/n); DB DCCVM

B S.E. Wald df Sig. Exp(B)

BID2 −0.196 0.032 37.777 1.000 0.000 0.822
GEN 0.794 0.332 5.700 1.000 0.017 2.212
AGE 0.348 0.209 2.770 1.000 0.096 1.416
EDU −0.073 0.076 0.925 1.000 0.336 0.930

INCOME 0.025 0.032 0.612 1.000 0.434 1.026
DECISION −0.707 0.344 4.224 1.000 0.040 0.493
DISTANCE 0.022 0.221 0.010 1.000 0.920 1.023

CONVERSION 0.303 0.159 3.615 1.000 0.057 1.353
Constant 1.656 1.298 1.628 1.000 0.202 5.237

N 271
−2 Log likelihood 276.850

Cox & Snell R Square 0.269
Nagelkerke R Square 0.365

Hosmer & Lemeshow Test X2 = 5.248 Df = 8 P = 0.731
Overall Predictive Accuracy (FCCC) 77.5

We use the fully correctly classified cases (FCCC) method to evaluate the goodness-of-fit for the
DB model as recommended by Kanninen and Khawaja [77]. The logit model has an overall predictive
accuracy of 77.5% for the DB model and 72.3% for the SB model. The Hosmer and Lemeshow test of
goodness-of-fit suggests that both models are a good fit to the data as p = 0.731 and p = 0.453 (>0.05) for
the DB and the SB model, respectively. The determinants explained 36.5% and 10.8% of the variance of
the WTP for DB and SB, respectively. Table 5 outlines the results of the logit model.

According to Hanemann et al. [63], the follow-up question can solve the problem of biases,
including starting point bias, anchoring effects and yea-saying, that is that the DB DCCVM has an
advantage over the SB model because the higher (lower) bid will help to recoup against too low (high) a
choice of the initial bid and this study’s results are in accordance with it. The mean WTP was calculated
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using Equation (7). The average WTP for the SB model is €4.65 (HRK34.64) per person, which is
1.28 times higher than the average WTP for the DB model, which equals €3.63 (HRK27.04) per person.

To calculate the aggregate benefit of a future recreational park atop the current Jakuševec landfill
in Zagreb, we used the estimated WTP from the DB model as a lower bound estimate and that of the
SB model as an upper bound estimate. To measure the total number of park visitors on an annual
basis, we multiplied the population of the city of Zagreb by the mean WTP for DB DCCVM of €3.63,
which results in a lower bound estimate of €2,867,762. Similarly, using the mean WTP for SB model
of €4.65, we obtain an upper bound estimate of €3,673,579 per annum. Assuming that 71% of the
respondents would be willing to pay an entrance fee, the aggregate WTP benefits are estimated to be
between €2,036,111 and €2,608,241 per year.

4. Summary and Conclusions

Waste management sites such as landfills, decommissioned animal feedlots, and manufacturing
plants constitute a challenging problem faced by city management, especially for regions and locations
which have limited land areas to be utilized for such a purpose. The challenges not only come from the
constraints of the land space used for waste disposal but also from finding proper reuses of the land
after it becomes decommissioned. The current literature has shown that there are various methods of
land reuse including deep burying, incineration, land reconstruction, and others. However, to find out
the best land use alternatives, it is crucial for the decision makers to assess the economic value to be
potentially accrued either by the recovered resources or by the potential consumers who are directly
affected by the land recovery strategies to ensure an efficient utilization of land recovery. Nevertheless,
valuing reused land remains complex due to its nature, in which the market price for alternative land
reuses is generally not available.

In this study, we attempted to value a prospective city recreational park to be built on a
decommissioned landfill area. In the process, the contingent valuation method (CVM) was used for
the entire analysis, in which a double-bounded dichotomous choice approach was used for survey and
questionnaire designs, and the logit model was utilized for parameter estimation. The results show
that people are willing to pay HRK27.04 (€3.63) per person per year for the proposed park facility.
Considering that there are nearly 1 million citizens in the city of Zagreb, that could be translated
into a total of HRK21,364,827 (€2,867,762) of annual park revenue that could be collected solely from
the park’s entrance fees. According to a municipal government official, this annual revenue being
collected from the park admission tickets is able to cover the park’s annual operating costs, which are
estimated to be roughly below €2,000,000. The findings of this study have to be regarded in light of a
few limitations. First, we understand that our estimated economic value result is very conservative if
not extremely so, owing to the fact that 30 percent of survey participants responded a zero amount
of WTP. However, this does not mean the true economic value to those respondents is zero—with
the use of face-to-face conversations with the respondents, we got the clear impression that a large
part of the null-responses was due to their antipathy over the tax payment levied by the government,
which means the real economic value being accrued by those respondents must be greater than zero.
The second limitation concerns the sample size. Although we added new data to verify the accuracy of
the estimates of WTP, a bigger sample size could lead to more accurate results. The third limitation is a
lack of understanding of the specific environmental issue by the respondents. Notwithstanding that
we devoted 11 minutes on average for each respondent, it may not have been sufficient for them to
grasp the environmental issue completely. Also, there is a lack of prior research studies on the topic in
Croatia. As we based our research on peoples’ perceptions, we conclude that better results could be
obtained if respondents would have more experience with this type of method. This study confirms
the findings in CVM related to the motivations behind zero WTP. Protest bidders are motivated by
moral reasons [78] rather than a lack of understanding. This study finds that males are more likely
to pay an entrance fee, which is generally not the case when it comes to environmental issues [69].
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Our findings support the idea that environmental education, policy, and practice should be more
feminist-oriented to equalize the gender imbalance in the levels of scientific knowledge [79,80].

The forgoing findings lead us to provide the following conclusions and policy suggestions for this
potential land use transformation from landfill to a city recreational park in the city of Zagreb—first,
converting the waste landfill site to a recreational park perhaps is one of the best choices. This is
aligned with the Spatial Plan of the City of Zagreb and the concept Zagreb on Sava (Zagreb na Savi -
Program for Protection, Decoration and Use of the Sava River from the border with the Republic of
Slovenia to Sisak City. For more information, visit www.zagrebnasavi.hr.), which aims at redesigning
the Sava river banks to be stretched from Slovenia to Sisak (Croatia) in order to best serve citizens’
recreational and leisure activities. Thus, it is foreseeable that the strategy of ceasing the current landfill
operations and converting it into a recreational park in Zagreb seems to fit the city’s overall landscape
design. Second, besides trees, flowers, and other types of fauna and flora, it may be beneficial to add
more products and services to the park including a theme park, zoos, graffiti, swings, tree-lined paths,
or BMX tracks [81,82]. Last but not least, our study should be considered as the first stage of an overall
benefit-cost analysis for the project; further studies are necessary in order to derive more accurate
estimates on the economic value to be accrued by the proposed city park. For instance (1) the effect
on the real estate markets including housing demand, and realtor prices as a result of replacing the
landfill with a recreational park; and (2) detailed field studies are also encouraged for justifying the
construction of a public park from an ex-landfill in terms of the total environmental costs saved from
the current landfill usage, and other benefits such as human health improvement.
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