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This paper explores Turkish urban households’ willingness to pay (WTP) for CO2 emission reductions

expected to result from improvements in power production. A face-to-face questionnaire, with a

Contingent valuation (CV) module prepared using the double-bounded dichotomous choice elicitation

framework, was administered to 2422 respondents representative of urban Turkey—a developing

country with low but rapidly increasing greenhouse gas emissions. The determinants of WTP were

identified by considering not only the impact of standard socio-economic factors but also the effects of

environmental knowledge, attitudes and behaviour, the relevance of the identity of the collection agent

(national versus international institutions) in terms of trust people have towards them, and the degree of

perceived participation of others in the realization of the project. Our study confirms the existing

literature in demonstrating that WTP figures reported by young and educated people that are active on

environmental issues, and who also possess material security and environmental knowledge, are more

likely to be high. However, their willingness to make contributions is hampered significantly by their

belief that their fellow citizens will not contribute and the general lack of trust in institutions. Overall, this

study may be taken as a call to eliminate governance-related uncertainties in climate change deals.

& 2010 Elsevier Ltd. All rights reserved.
1. Introduction

It is now close to full scientific consensus that the Earth’s
average near-surface air temperature and ocean levels are rising as
a result of anthropogenic greenhouse gas emissions (carbon
dioxide—CO2—being the major contributor). Unless this pattern
is reversed, it is feared that sea levels will rise, extreme weather
events will intensify, and both the amount and the pattern of
precipitation will change drastically (Gore, 2006; IPCC, 2007).
Although estimates of the economic costs of global warming
(arising from, inter alia, loss in agricultural yields, changes in trade
routes, and extinction of species) are quite sensitive to the
assumptions set out (such as the intensification rate of extreme
weather events, the rate of sea level increase, and the discount
rate), it is commonly acknowledged that these costs will be rather
significant even under optimistic scenarios (Pearce, 2003; Stern,
2006, 2009). Consequently, to prevent the threat greenhouse gases
pose for the climate, substantial reductions in emissions have been
called for at the global level. Yet, the crude reality is that green-
house gas emissions worldwide are escalating by around 3% per
year (IPCC, 2007; Stern, 2009). This in fact clearly indicates a need
ll rights reserved.

x: +90 212 287 2453.
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to carefully design a governance structure that would appropri-
ately address such a collective-action problem, as recently noted by
Nobel Prize Laureate Elinor Ostrom (2009). Apart from the failure to
achieve consensus on how mitigation costs are to be distributed
among nations, as just recently observed during the negotiations at
the 2009 United Nations Climate Change Conference in Copenha-
gen, the extent to which policymakers and above all the general
public in different countries are truly willing to deal with the
climate problem is a separate issue altogether (Cameron, 2005;
Sandvik, 2008). Detailed analysis is therefore warranted to study
people’s willingness to contribute to climate change mitigation and
its determinants, and the appropriate institutional set-up that
would enhance international cooperation.

Developed and developing countries appear to take a different
stance in this regard, as recently witnessed in the Copenhagen
debates. Developed nations, which are largely locked up in high-
level consumption patterns, find themselves contributing the most
to the global warming problem despite continuous efforts to clean
up their technologies. Developing nations, on the other hand,
mostly use technologies that are old and detrimental in terms of
their environmental impact, but they are unwilling to renew them
lest the cost of doing that may divert them from the path of high-
consumption levels attainable in the future. As a result, greenhouse
gas emissions are generally high in developed nations, and low but
rapidly rising in developing ones. One solution might be for
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developed nations to reconsider their consumption patterns and
for developing countries to invest in green technologies. It is at this
juncture that the demand for studies that investigate different
nations’ positions concerning climate mitigation assumes impor-
tance and relevance.

Turkey is a major developing country with a growing population
and economy (currently a population of 72 million producing [ppp
adjusted] $915 billion), and as such finds it difficult to avoid higher
greenhouse emissions. Although emissions per capita are not high
(around the world average and the second lowest within the EU-27
in terms of CO2 figures), they are increasing at an alarming rate.
Turkey’s greenhouse gas emissions skyrocketed from 170.1 mt in
1990 to 372.6 mt in 2007. This amounts to a huge jump of 119% and
it is by far the highest among OECD countries (Kumbaroğlu and
Arıkan, 2009; TURKSTAT, 2009). Of that amount, roughly one-third
was caused by industry, another third by power production, and
transportation and other activities were responsible for the rest;
households consume approximately half the electricity produced
for various uses (Kumbaroğlu and Arıkan, 2009). Despite this
enormous increase in emission figures, Turkey only recently began
to discuss the issue of climate change in official (DEKTMK, 2007),
business (_Incecik et al., 2007), NGO (Özesmi and Altuntop, 2007),
and academic (Kumbaroğlu et al., 2008) circles. At the policy level,
not much has been put into practice other than the recent
ratification of the Kyoto protocol in May 2009 (which implied very
little in terms of obligations on Turkey at any rate) and some minor
legislative improvements to comply with the requirements of the
European Union Accession process of Turkey (Turkey, 2009 Pro-
gress Report). This should come as no surprise, given the modernist
vision of the Turkish state that ranks environmental concerns quite
low (Adaman and Arsel, 2005, 2010). Although surveys indicate
that people in Turkey are concerned about both environmental
issues in general and global warming in particular (World Values
Survey, 2009), no study has yet been conducted to determine how
firm that concern is and to measure people’s actual readiness to
commit to the climate change problem.

Based on this insight, this paper employs the contingent
valuation (CV) method to arrive at a measure of willingness to
pay (WTP) of urban households’ in Turkey for CO2 emission
reductions. Taking WTP as a measure of people’s actual readiness
to pay for CO2 emission reductions, the paper seeks to uncover the
determinants of WTP with a view to providing input for the design
of appropriate policy tools that will help combat the global
warming problem at the national level (and as such it is the first
study of its kind in Turkey). The potential impact of individual
factors such as income, education, age, gender, level of environ-
mental knowledge, and intensity of environmental friendliness are
assessed. In addition, the extent to which households’ WTP varies
based on different collection/provision contexts that will put CO2

emission-reducing policies into practice is also explored. More
specifically, the paper aspires to capture whether people’s self-
reported contribution amounts will differ, ceteris paribus, under
two provision arrangements in the collection and expenditure of
funds: the provision arrangement administered by a national body

(‘‘Turkey Fund’’) and the one administered by an international body

(‘‘World Fund’’). Finally, the paper will examine the potential
impact of variations in both the levels of trust in the integrity
and competence of the body responsible for administering the
provision arrangement, as well as the impact of an individual’s
perception regarding other citizens’ level of acceptance in relation
to partaking in such a project as a nation.

The data set was constructed using a face-to-face questionnaire
with 2422 households drawn from urban Turkey through stratified
random sampling. A carefully developed hypothetical scenario
inducing a clearly specified improvement in climate change was
presented to the respondents, who were then asked to reveal their
willingness to contribute to a fund (to be collected and spent by
either the national or the international body) to put this improve-
ment into practice. In this context the sample was randomly split
into two, and each group was presented with exactly the same
climate change prevention scenario, the only difference being the
type of institution the funds were given to (Turkey Fund versus
World Fund). Apart from the type of institution, the respondents
were asked the same set of questions.

The paper is organised as follows: Section 2 presents the
theoretical framework employed, discussing the CV technique in
eliciting economic agents’ WTP in general and for climate change
in particular. Section 3 describes the survey instrument used, its
valuation module, and the sampling method employed. The frame-
work for statistical analysis of data, together with descriptive
statistics for relevant variables, as well as the econometric model
used is introduced in Section 4. Section 5 presents the econometric
results. Discussions of the results together with concluding
remarks are provided in Section 6.
2. Theoretical background

Literature on the CV technique is well established. CV surveys,
creating realistic yet still hypothetical markets, provide a metho-
dologically rigorous way of asking economic agents to reveal their
maximum willingness to contribute to, or minimum willingness to
accept compensation for, environmental quality or quantity
change, which are either incompletely or partially accounted for
in real, economic, markets. Since its conception in 1947 (Ciriacy-
Wantrup, 1947) and first application in 1963 (Davis, 1963), the
method has undergone numerous methodological tests to assess its
reliability and accuracy. Though much improvement has been
made in its methodological set-up to date (as may be found in the
state-of-the-art guidelines provided by Arrow et al. (1993),
Bateman et al. (2002), Mitchell and Carson (1989); see also
Alberini and Kahn (2006), Carson (2008), Carson and Hanemann
(2006), Koundouri (2004) and Venkatachalam (2004), the CV
method still remains controversial in many respects. Discussions
on the ‘‘biases’’ of this method—including the strategic manipula-
tion of respondents, differences between willingness to accept and
willingness to pay, non-response (zero-bid) protesters, starting
point biases, sequencing issues, ‘‘warm glow’’ effects, and the
choice of payment vehicle—continue to dominate the existing
literature (Bateman and Willis, 1999; Bjornstad and Kahn, 1996;
Cummings and Harrison, 1994; Getzner et al., 2005; Hausman,
1993; Nunes and Schokkaert, 2003; Spash, 2008). However impor-
tant and crucial these issues may be, the economics discipline
seems to be in general agreement that the CV method can assist
policymakers in both gauging the public’s readiness to pay for
environmental goods, and perhaps more importantly, understand-
ing what determines the public’s willingness to contribute and
preferences concerning the institutional and social set-up that
would be instrumental in implementing the scenario presented.

This paper is informed especially by Bjornstad and Kahn’s
(1996) study, where the researchers, in setting out the study areas
that require attention to further improve the CV approach, claimed
that the contextualisation of the hypothetical set-up had to be
carefully specified as this would likely impact the preferences
stated (i.e. the self-reported willingness to contribute/accept
compensation). In a parallel vein, Getzner (2005) suggested that
for any CV approach to be reliable and accurate, the ‘‘standard’’
model of explaining agents’ stated contributions/compensations
through merely ‘‘individuals’ factors’’ (such as age, gender, income,
and environmental perception) should be ‘‘extended’’ by way of
incorporating institutional and social context. This argument was
largely echoed by ecological economists who underline the



1 Nomenclature D’Unités Territoriales Statistiques (NUTS) are geo-code stan-

dards, developed and regulated by the European Union, for referencing the

subdivisions of countries for statistical purposes. Turkey recently adopted NUTS2

version of this system, which comprises 26 regions. Istanbul is by itself classified as a

NUTS2 region. For other regions we used population figures of cities in a given region

as weights in randomly choosing one city from that region, giving us a total of 26

cities together with Istanbul.
2 The company employed 18 supervisors and 120 interviewers in the field to

administer the survey. The supervisors as well as the interviewers were given one

full day of training about the specificities of the questionnaire instrument.
3 The urban population consists of those living in the province and district

centres and amounts to 75.5% of the total population in Turkey (TURKSTAT, 2009).

Our study was confined only to the urban population since the share of electricity

consumption, hence the related CO2 emission, is almost negligible in the rural areas

of Turkey.
4 The fact that interviewers presented an official letter from a prestigious public

university stating that this was a scientific research study and all answers would be

kept confidential helped reduce the rejection rate.
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importance of institutional set-up in relation to environmental
issues (Getzner, 2005; Paavola, 2007; Vatn, 2005).

Possible effects of the institutional and social context on
respondents’ self-reported figures may be categorised under four,
somewhat interrelated, headings. The first, and perhaps the most
widely discussed one, is the question of whether WTP figures
change when payments are made under compulsion, thus collec-
tively, or voluntarily (a required surcharge versus a voluntary
charge on electricity bills in support of renewable energy, for
example). This discussion is inconclusive, because the theory
predicts two opposing effects. The first is the free-riding compo-
nent, which indicates that when payment is voluntary, people will
understate self-reported figures, expecting others to finance the
project. The second is the incentive-compatibility factor, which
suggests that, since the financial burden is never shouldered fully
by one and always shared by others, it is always optimal to
overstate self-reported figures in order to increase the likelihood
that the project is realised (Carson and Groves, 2007; Champ et al.,
2002; Jin et al., 2008; Wiser, 2007).

The second area of discussion in CV studies evolves around the
impact of the perception of the respondent regarding the position
of others relative to the project under question. In this fairly new
area of investigation, the question—related to the one in the
previous paragraph—is whether people would contribute less or
more, based on their perceptions of greater contributions or firmer
commitment to the project by others. There are again two opposing
factors at play here. A higher number of supporters/contributors
may propel some individuals to free-ride more, i.e. to overstate
their WTP, since the project will be financed anyway, but it is also
crucial that no-one feels their contributions will be used by
opportunistic people, which will lead to understatement of their
WTP (Pieters et al., 1998; Wiser, 2007). This last point is related to
the literature on reciprocity, where contributions are often
matched with contributions, and noncooperation with noncoo-
peration (Polanyi, 1944; Sugden, 1984).

The third dimension of CV studies concerns the identity of the
institutional body in charge of the project. It is a well-known fact
that people may have different preferences over dissimilar institu-
tional identities (Getzner, 2005; Wiser, 2007). An obvious compo-
nent of this variance is the level of trust in the institution to
adequately run the project. There is now a clear understanding that
trust in the integrity and the competence of the institution
responsible for the project will indeed favourably impact WTP
figures. For a given scenario in a CV study, the hidden assumption is
that the institution in charge as presented in the scenario will
guarantee the provision of a given amenity. But as noted by many
(Arrow et al., 1993; Bateman et al., 2002; Wiser, 2007), lack of trust
in the institution’s ability/willingness/capacity to properly manage
the funds and provide the good makes people reluctant to
contribute, and will likely increase protest responses. An obvious
empirical research question that emerges is to seek the accurate
institutional set-up that would instil greater confidence in respon-
dents and minimise the possibility of eliciting lower values due to
lack of trust.

However, there may well be additional reasons other than trust
as to why some people prefer one institutional identity over the
other. One possible line of demarcation might be the ownership
structure of the body—e.g., private firms versus public bodies
versus cooperatives (as recently examined by Wiser, 2007).
Another might be the localisation or the centralisation of an
environmental project. Obviously, differences in opinion may very
well overlap with the trust dimension; some may find the local
more accountable and thus transparent, for instance, while others
may argue that the local would not only lack competence and
know-how but might be more susceptible to corruption compared
to a centralised system.
Given the arguments above, our paper aimed to go beyond a
standard CV measurement for CO2 reduction and incorporated a
method to assess the impact of institutional context on respon-
dents’ WTP and the impact of perception regarding others’
participation in the project. Those two points are expected to help
identify policy instruments that will be more effective in reducing
CO2 emissions in Turkey.

Another differentiating future of this study lies in its attempt to
capture WTP for direct and explicit mitigation of climate change.
The bulk of CV studies in relation to climate change deal with WTP
for green power projects in an indirect way, without specifying
the explicit link between global warming and electricity
production—people are instructed that they should expect an
improvement in the climate change issue in broader terms
(Alvarez-Farizo and Hanley, 2002; Bergmann et al., 2006; Longo
et al., 2007; Menges et al., 2005; Roe et al., 2001; Wiser, 2007). This
is also the case in studies that try to ascertain WTP for ethanol-
based green fuel (Petrolia et al., 2010) or hydrogen buses (O’Garra
et al., 2007). Studies that directly question WTP in relation to global
warming, on the other hand, usually address a specific segment of
society (such as air passengers; Brouwer et al., 2008). Our study, on
the other hand, is an implementation of a large-scale CV survey that
is representative of urban Turkey, and directly asks people’s WTP
for alleviating the global warming problem. The energy project is
used in the CV scenario as an appropriate vehicle through which the
global warming problem is addressed.
3. Research design, sampling, and implementation of the
survey

The research was conducted in 26 cities representative of urban
Turkey at the NUTS21 level in the form of face-to-face interviews
from July 4 to August 21, 2007, by a professional research
company.2 All in all, the questionnaire was administered to a
sample of 2422 households drawn from urban Turkey using the
random stratified sampling method.3 Prior to finalising the ques-
tionnaire, a set of pre-tests was conducted. Since the unit of
analysis was the household, respondents from each household
were determined again randomly among those aged 18 years and
above. If the selected person was unavailable at the time of visit, an
appointment was made and the household visited a second time. (If
the person was still unavailable, then a new household was
randomly selected.) Administering of each questionnaire took
approximately 40 min. The total rejection rate was 12%; 80% of
respondents in this group declined to be a part of the survey at the
first visit (mostly indicating time pressure) while the remaining
decided to withdraw during the interview after initially agreeing to
it (all indicating time pressure).4 Respondents who expressed
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uneasiness in making decisions on financial matters (related to the
WTP module) were asked to consider themselves as being in charge
of the household’s financial matters. Approximately one-third of
the survey respondents were randomly phone-checked to make
sure the interviews were administered appropriately.5

As part of the research design, the overall sample of 2422
respondents was randomly separated into two groups—the Turkey
Fund group and the World Fund group. The randomly determined
1212 were administered the version of the questionnaire where the
project in the valuation module was to be implemented by a
national body, the Turkey Fund. The remaining 1210 were admi-
nistered the version of the questionnaire where the implementing
agent was an international body, the World Fund.6

The structure of the questionnaire was as follows. First, a set of
questions on the general problems of the country was asked, after
which respondents were acquainted with the project. Prior to
introducing the institutional structure, respondents were asked
whether they agreed that Turkey should take part in this project in
principle, and to specify the percentage of individuals in Turkey
they thought would support it.7 Next, respondents were first told to
assume that the country had already decided to take part in the
project, and then the institutional structure (the identity of
the implementing agent, the national body for one half, and the
international body to the other) was introduced, followed by the
administering of the CV module. After this, respondents were asked
about their level of trust in the integrity and the competence of the
institutional body that would carry out the project. A further set of
questions was directed on environmental knowledge, behavior,
and attitudes, as well as on how the respondent would prefer public
funds to be allocated among different public expenditure items
(education, health, environment, transportation infrastructure, and
national defence). Finally, a module on the socio-demographic
characteristics of respondents ended the questionnaire.
3.1. The valuation module

The CV module consists of a carefully developed hypothetical
scenario in which the production of renewable energy and the
enhancement of energy efficiency are promoted. It was presented
to respondents as follows.

Before the CV question, respondents were first introduced to the
global warming problem and its adverse effects on Turkey under
three headings: sea level rise, temperature rise and drought, and
the occurrence of typhoons and hurricanes. Next, industrial
activities, transportation, and electricity production in thermal
power plants were cited as the main reasons that underlie CO2

emissions in general. Respondents were then informed that Turkey
currently ranked twenty-fifth in terms of total CO2 emissions
worldwide but was rapidly on the rise, and that currently thermal
power plants were responsible for 34% of Turkey’s total CO2

emissions and a bulk of the electricity these plants produced
was used in homes and public spaces (e.g., street lighting, schools,
and hospitals). In short, respondents were made aware of the
5 Quality checks were conducted at the headquarters of the research company

(in Istanbul) with a team of six employees. Precisely 798 completed questionnaires

were checked using the phone in order to validate the answers to 3 randomly

selected questions. When a discrepancy was observed between the answer received

on the phone and the one on the completed questionnaire, that particular form was

cancelled.
6 The size of both subsamples is large enough to enable us to estimate

population parameters for urban households in Turkey with an error margin of

72.8% within 95% confidence level.
7 What we call the ‘‘participation question’’, the perceived extent of support for

the project by others could have been asked after respondents were informed about

the institutional set-up. We did not opt for this, as otherwise the WTP and the

participation question might have influenced each other.
climate change problem in general and their contribution to it as a
household.

Respondents were then asked to consider a global programme
that would be initiated to combat global warming. Its aim would be
to promote the production of renewable energy and the enhance-
ment of energy efficiency, with the condition that the industry in
general and the transportation sector in particular would both take
similar measures. At the end, respondents were read the following
statement that gave the expected achievements of the project in a
well-specified manner: ‘‘This project will make the existing power
plants in Turkey more efficient and environmentally friendly.
Green power will also be produced using sustainable energy
sources (wind, solar, and geothermal). The project will be simulta-
neously launched throughout the world. If it comes to fruition,
carbon dioxide emissions resulting from power production will
decrease and global warming will decelerate by 2050. In Turkey, by
2050, soil depletion in agricultural production will be at 10%
instead of 20%; sea levels will have risen not 60 cm but 30 cm;
and disastrous floods will rage not 10 but 5 times a year.’’
Respondents were provided with all the above information with
the help of illustrations to make it more easily understandable.

As mentioned above, the overall sample was initially separated
into two subsamples approximately equal in size. Both subsamples
were presented with exactly the same climate change outcomes,
but they were given different institutions as the implementing
agency for the project. The national body (Turkey Fund) was
mentioned as the body responsible for collecting and spending
the funds in one sub-sample, and the international body (World
fund) in the other. In the national version, it was said that the
collection and appropriate use of the money would be audited by a
platform consisting of relevant public institutions, non-govern-
mental organisations and universities, and that similar funds
would be collected to run similar projects in other countries as
well. In the international version, it was stated that the collection
and appropriate use of the money would be audited by a platform
consisting of country delegates from the United Nations, scientists,
and non-governmental organisations, and that the funds would
be collected worldwide. In both versions it was made clear that the
money collected for the campaign would be used only for the
project, and that revenues and expenditures of the funds would
be reported regularly.

In line with the literature, in asking monetary amounts as one-
off contribution for WTP a ‘‘double-bounded dichotomous choice’’
elicitation framework was used to deal with possible incentive-
compatibility problems and make it easier for respondents to
formulate an answer (Arrow et al., 1993; Scarpa and Bateman,
2000; Venkatachalam, 2004). Furthermore, to obtain responses to a
range of amounts as well as to address the starting-point bias that
may arise when responses to valuation questions are influenced by
the bid proposed in the initial valuation question (see, e.g.,
Venkatachalam, 2004), a total of six different amounts were used
as the initial bid. Thus, each subsample (Turkey Fund and World
Fund) was divided randomly into six further subgroups corre-
sponding to the following monetary amounts: 40, 80, 140, 240, 360,
and 500 TL.8 Following the standard procedure for the double-
bounded-dichotomous choice method, each respondent was first
asked to give a Yes-or-No response to a pre-specified initial amount
(indicating whether he/she would be willing to pay that amount or
not). Then, the respondent was asked to give a Yes-or-No response
to a second amount depending on his/her first response. If his/her
8 At the average USD/TL and EUR/TL exchange rates of 1.284 and 1.368,

respectively, prevailing during the time of our survey, the following equivalences

were held for the starting bid: TL 40¼USD 31 (EUR 23), TL 80¼USD 62 (EUR 45), TL

140¼USD 109 (EUR 80), TL 240¼USD 187 (EUR 136), TL 360¼USD 280 (EUR 205),

and TL 500¼USD 389 (EUR 284).



Table 1
Bids by version and the distribution of the sample.

Version A Version B Version C Version D Version E Version F Total N

Bids by version
Starting amount (TL) 40 80 140 240 360 500

The second amount if ‘‘Yes’’ (TL) 80 160 280 480 720 1000

The second amount if ‘‘No’’ (TL) 20 40 70 120 180 250

Distribution of the sample
Institution implementing the project: Turkey Fund (national body) 200 207 201 202 201 201 1212

Institution implementing the project: World Fund (international body) 201 201 203 201 203 201 1210

Note: TL is Turkish Lira. At the time of the study, 1 USD was on average 1.285 TL.

Table 2
Various descriptive statistics.

Gender (%) Male Female

50.3 49.7

Age (%) 18–24 25–34 35–44 45–54 55+

23.1 27.6 20.2 15.0 14.1

Education (%) No diploma Primary Secondary University

8.0 48.4 31.6 12.0

Social security (%) Covered Not covered

82.0 18.0

Household wealth indicators (%) Personal computer Car Credit Card Dishwasher Holiday abroad

38.1 30.1 43.8 41.9 6.6

Parenthood status (%) With at least one child No child

64.5 35.5

Urbanity (%) (scale 0–1) 0rxo0.3 0.3rxo0.6 0.6rxo 0.9 0.9rxo1

6.1 14.7 21.3 57.9

Environmental activism (%) Voluntary contribution to tree planting 22.0

Participation in signature campaign for nature 12.4

Individual petition for nature 3.7

Nature-friendliness (%) Takes walks outdoors at least once a month 64.3

Has pets or had pets in the past 43.2

Feeds street animals 51.0

Stayed in a village house/camp/boat more than once 41.3

Environmental knowledge (%) Awareness of primary reasons for global warming 22.7

Preference for allocation of public expenditures (%) Education 30.9

Health 29.3

Environment 17.2

National defence 12.8

Transportation infrastructure 9.7

Trust in the implementing institution (0–10 scale; Std. Dev. in parenthesis) Turkey Fund 4.05 (2.93)

World Fund 4.02 (2.95)

Personal support for the project in principle (%) 89.2

Participation: perception of support for the project in principle by others (0–10 scale; Std. Dev. in parenthesis) 6.46 (2.52)
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first answer was Yes, he/she was presented with twice the initial
amount in the second round; and if his/her first answer was No, he
was presented with half the initial amount.9 Table 1 below presents
how the subsamples for the Turkey Fund and the World Fund were
divided according to the initial starting amount in the WTP
question.

As for the timing of the payment, we offered the flexibility of
making the said one-off contribution either as a one-shot payment
or as monthly payments over a full year (adjusted for the current
inflation rate). As the payment vehicle, we decided to use the
voluntary payment mechanism rather than a tax vehicle (e.g., an
environmental consumption surcharge on energy use or an envir-
onmental levy on incomes). Given the high magnitude of tax
evasion in Turkey (Göks-en et al., 2008), we did not want differences
in the perceptions for the extent of tax evasion to cloud the WTP
answers.
9 Thus, letting x indicate the starting amount in terms of Turkish Lira, each

respondent’s WTP was placed in one of the following intervals: [0, x/2),

[x/2, x), [x, 2x), [2x, N).
Finally, respondents who said No to both the initial amount they
were presented and the reduced amount in the second time (a No-
No answer) were asked through an open-ended question whether
there was a maximum amount they would like to contribute. When
they said they would not contribute at all (a zero-bid), they were
asked to specify why they would not contribute.
4. Analysis of data

As mentioned in the Introduction, the major aim of this study is
to explore the determinants of WTP for reduction in CO2 emissions
for the population studied (i.e. the urban households in Turkey).
This section will first provide descriptive statistics for the socio-
economic attributes of the sample, as well as for the key questions
on environmental behaviour and values (Section 4.1). There was a
rather large number of respondents who declared zero WTP in the
valuation module of the survey. A digression on the details of this
phenomenon and the reasons expressed for the zero-bid answers
will be presented (Section 4.2). Finally, an overview of the general
statistical framework used for econometric analysis and the



Table 3
Reasons given for zero-bids (open ended), N¼548.

Turkey Fund Group (%) World Fund Group (%) Total (%)

Budget constraint 80 74 77

Funds will be misappropriated 11 11 11

No guarantee that others will contribute 3 5 4

Developed countries should pay 2 4 3

CO2 emitters should pay 1 3 2

The project will not work 1 2 2

Other 2 1 2

10 Note that the income distribution in Turkey is skewed (with a Gini coefficient

of 0.43 in 2008), and a rather large segment of the population (about 20%;

TURKSTAT, 2009) is below the absolute poverty line (covering food and non-food

items). The same holds for the distribution of wealth, which is highly correlated with

income in Turkey.
11 The WTP data we collected is interval censored as the only information we

have is that the data fall between the intervals determined by the pre-specified

monetary amounts that the respondent is asked to give a Yes-or-No answer for (see

footnote 9).
12 We considered that having visited a developed country (including having

lived there) could be used as a proxy for being exposed to an urban environment in

which environmental concerns were more noticeable. Since the beginning of 1960s

there has been a rather large number of Turkish ‘‘guest workers’’ in a number of

European countries. This has also meant that through them a large number of people

in their extended families may have had a chance to visit a developed country. Also, a

considerable number of those guest workers have later returned home.
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description of the measures (independent variables) used in
explaining WTP will follow (Section 4.3). The results of the
econometric analysis will be presented in a separate section.

4.1. Descriptive statistics

The main descriptive statistics are provided below in Table 2.
The first part of Table 2 provides the socio-demographic char-
acteristics of the sample, which conform to census data compiled
by the Turkish Statistical Institute (TURKSTAT). The second section
of the table reflects respondents’ positions in relation to the
environment. It is telling that only one out of five respondents in
urban Turkey knows the cause of global warming; only a small
minority may be considered environmental activists; and half may
be categorised as nature-friendly. Regarding the preferences on
how the public funds should be allocated among the five expen-
diture areas indicated, education and health are almost equally
rated and reach a total of 60%; followed by environment, national
defence, and transportation infrastructure. An overwhelming
majority (nine out of ten) of respondents agree that Turkey should
take part in the project in principle, and on average think that 6.46
out of 10 people will support this idea. And concerning trust in the
implementing institution, the first and perhaps somewhat surpris-
ing point is that the figures are almost identical for both institu-
tions. Secondly, they are quite low (four out of ten). Turkish
people’s lack of trust in institutions that has been observed in
other studies is replicated in this study as well (Adaman et al.,
2009).

4.2. Zero-bid responses

A total of 880 respondents, 425 from the Turkey Fund group and
455 from the World Fund group, answered No to both monetary
amounts they were presented in the WTP module (a No-No
answer). As already mentioned, respondents who gave a No-No
answer were asked the maximum amount they would give if they
could contribute. This was an attempt to capture those whose
valuation is below the lower bid (ranging from 20 to 250 TL) that
they were presented, but were nevertheless willing to contribute a
non-zero amount. Of those, 548 respondents (256 from the Turkey
Fund group and 292 from the World Fund group)—approximately
23% of the overall—said they would not make any contributions
(zero bid). The reasons they gave for why they would not contribute
are presented in Table 3.

Out of the 548 respondents with zero-bids, 420 indicated they
were unable to contribute due to financial constraints. This number
corresponds to 17% of the overall survey sample. Three percent of
the overall sample was sceptical about the project itself (either
found it unrealistic or thought funds would be misappropriated),
and 1% of the overall sample can be designated as ‘‘protesters’’
(stating either that developed countries or CO2 emitters should pay
for the project). This suggests that an overwhelming majority,
unless constrained by economic hardship, was ready to make a
monetary contribution.10 A further observation was that the
distribution of reasons given for zero-bids by those in the Turkey
Fund group and the World Fund group were quite similar to
each other.

4.3. Statistical model for estimating the WTP function

The double-bounded dichotomous choice framework that we
adopted for eliciting WTP values from respondents calls for the use
of survival analysis with interval-censored data as the appropriate
statistical framework (Nelson, 1982).11 Survival analysis concerns
predicting the point at which a particular event will occur. In our
case of estimating WTP for environmental improvement, it
involves predicting the monetary amount above which a respon-
dent will not agree to make a contribution. This type of data could
be analysed using a binary discrete model, such as a logit or probit,
but that model would not use efficiently all the information.
Instead, one can write down the appropriate likelihood function
and maximize it by assuming a particular parametric distribution
for the underlying WTP data. The most commonly used parametric
distribution in survival analysis is the flexible Weibull form, which
is what we use in our estimations. The Weibull distribution allows
for non-proportional relationship between the dependent variable
and the independent variables in the econometric estimation,
which in fact turns out to be the case for our data.

The WTP function that is estimated relates the respondents’
willingness to pay for reduction in CO2 emissions to their various
characteristics. Table 4 provides the list of independent variables
that we used in our econometric estimations. Apart from the ‘‘Visit
to a developed country’’, all independent variables used are well
established in the literature (see, e.g., Getzner, 2005; Wiser,
2007).12 The socio-economic variables are meant to capture
objective differences in individual attributes, while variables on
environmental knowledge, perceptions, attitudes, and behaviour of
respondents aim at capturing their subjective predispositions
towards the environment in general. The last group of variables
are meant to capture respondents’ perceptions and attitudes



Table 4
Description of independent variables.

Socio-economic variables
Gender Coded 0 for males and 1 for females

Age Measured in years since birth

Education Categorised as no diploma, primary education, secondary education, or university education

Urbanity The percentage of time spent in the urban setting, a scale between 0 and 1, 0 representing no time and 1 full time spent in an urban

setting

Parenthood Coded 0 for households with no children, 1 for households with at least one child

Visit to a developed country Coded 0 if the respondent has never visited a developed country (Europe, US, Canada, etc.); 1 if the respondent had at least one such

visit

Household wealtha Ownership of a number of items (factor loadings of possessing a personal computer, a car, a dishwasher, a credit card, and going on a

holiday in a foreign country); a greater value corresponding to a higher wealth

Location Regional dummy (one of the 12 regions [NUTS1] where the interviews were administered)

Environmental knowledge, attitudes and preferences
Environmental knowledge Coded 0 if the respondent did not know the primary gas responsible for global warming; 1 if the respondent knew it

Environmental activism Factor loadings of voluntary contribution to tree planting campaigns, participation in a signature campaign to protect nature, and

individual petition to help prevent the destruction of nature; a higher value corresponding to higher levels of activism

Nature-friendliness Factor loadings of going on nature hikes, having pets, feeding street animals, and participating in outdoor activities; a higher value

corresponding to higher levels of nature-friendliness

Personal support in principle Supporting personally the project in principle; 0 Turkey should not participate, 1 Turkey should in principle be a part of the project

Perceptions on the institutional context
Perception on participation by others The perception on what percentage of other citizens will support in principle Turkey’s participation in the project, on a scale of 0–10

Trust in appropriate use of funds for

the project

The level of trust in the appropriate use of funds by the institution responsible for the project, on a scale of 0–10

Desired allocation of general public

funds

The way the respondent would allocate 100 units of public money among expenditures on health, education, transportation,

infrastructure, and national defence

a We opted not to use reported income as indicator of economic status because, given the very high prevalence of informal economic activities (about 50% of the labour

force is employed informally outside the social security system), people in Turkey do not easily reveal their true incomes (mainly for fear of tax authorities). Thus, a wealth

index comprising several wealth-indicating items (owning a car, a credit card, having holidays abroad, etc.) and various household belongings was used as a proxy for

households’ economic status.
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towards the project and the institutional context in which it will be
carried out. To that aim, whether respondents trust the bodies that
will implement the project, as well as their perceptions on the
general institutional context (whether a respondent believes
others will contribute to the project and how in his/her opinion
general public funds should be allocated) are considered.
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Fig. 1. Kaplan–Meier survival estimates for the two samples.
5. Econometric estimations and results

5.1. The impact of institutional context on WTP

We first checked whether there was a statistically significant
difference between the distributions of the stated WTP amounts for
the two subsamples (the Turkey Fund group and the World Fund
group). For the survival data we collected through double-bounded
dichotomous choice questions; the appropriate test involves con-
structing the nonparametric Kaplan–Meier survival estimates for
the two subsamples, which are plotted in Fig. 1. In Fig. 1 the
horizontal-axis denotes the WTP values (in TL, as a one-off
contribution), and the vertical-axis gives the (survival) probability
that respondents will accept to contribute an amount more than
the corresponding WTP amount. Fig. 1 reveals that for both the
Turkey Fund group and the World Fund group the probability that
there will be a contribution above the lowest proposed WTP
amount of 20 TL is very close to each other and already down to
about 0.65.13 In fact the Kaplan–Meier estimates for survival
probability for the two subsamples are very close to each other
over the whole range of WTP values under consideration. The
Wilcoxon (Breslow) test for equality of survival functions indeed
13 Note that the estimated survival probability of about 65% at 20 TL is a direct

consequence of the high number of No-No answers we reported and analysed in the

previous section for both groups—recall that these constituted 35% and 37% of the

subsamples for the Turkey Fund and the World Fund groups, respectively.
fails to reject the null hypothesis that they are different (with
Chi2¼0.99 and Pr4Chi2¼0.3196).

We thus conclude that the CV responses were not sensitive to
the provision context; the two institutional set-ups—national and
international—turned out not to cause a significant difference in
self-reported WTP amounts. This observation is supported by the
fact that the reported trust values for both institutional set-ups
were also almost identical (Table 2).
5.2. Determinants for WTP for reduction in CO2 emissions

Given that there was no statistically significant difference
between the distributions of reported WTP values for the two
subsamples, we used the combined data (data for the overall
sample) for the regression analysis we carried out for the



Table 5
Weibull regression resultsa.

Parameter Estimate Std. Error z-value

Constant 1.1793**** 0.1768 6.67

d_women �0.0701 0.0483 �1.45

age �0.0061**** 0.0017 �3.47

d_eduprimary 0.2048** 0.0844 2.43

d_edusecondary 0.2036** 0.0986 2.06

d_eduuniversity 0.1164 0.1165 1.00

urbanity �0.0118 0.0930 �0.13

d_abroad �0.1454 0.1005 �1.45

wealth 0.1679**** 0.0270 6.23

d_northeast �0.1723 0.1423 �1.21

d_middleast 0.2738** 0.1231 2.22

d_southeast 0.1287 0.0901 1.43

d_westmarmara �0.2315* 0.1248 �1.86

d_eastblacksea 0.0505 0.1333 0.38

d_middleanatolia 0.7637 0.1108 0.69

d_westblacksea 0.2137* 0.1163 1.83

d_mediterrenean 0.0314 0.0838 0.37

d_westanatolia �0.0098 0.0851 �0.11

d_aegean 0.2021** 0.0843 2.40

d_eastmarmara 0.1624* 0.0958 1.69

envknowledge 0.2007**** 0.0595 3.37

envactivism 0.0816*** 0.0261 3.12

naturefriend �0.0326 0.0245 �1.33

persupport 0.3453**** 0.0751 4.60

participation 0.0395**** 0.0085 4.63

trust 0.1067**** 0.0082 12.94

d_health �0.0040*** 0.0013 �3.07

Log likelihood �5125.9543 Prob4Chi2 0.0000

n Denotes significance at 10% level.
nn Denotes significance at 5% level
nnn Denotes significance at 11% level.
nnnn Denotes significance at0.1% level.
a While running the Weibull regression, the observations with one or more

missing values were disregarded (the so-called ‘‘listwise deletion’’), and hence, a

total of 2396 observations were used in estimations.
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determinants of WTP for reduction in CO2 emissions.14 Table 5
gives the results for the Weibull regressions.15

The first set of variables cover the socio-economic attributes of
the respondents. As Table 5 shows, age is negatively correlated with
WTP—the young being ready to contribute more. This result is
consistent with other studies that claim young people are more
ready and willing to act to curb climate change (see, e.g., Aoki,
2009; Tjernstörm and Tietenberg, 2008; Wiser, 2007). Moreover,
we found that education is positively related to voluntary
14 Though this paper is not concerned with finding out an estimate for the

absolute level of WTP values revealed, we report in passing that the mean and the

median values for one-off contributions computed using the Kaplan–Meier survival

estimates for the overall (combined) were 150 TL (USD 117) and 81 TL (USD 63),

respectively. Given that there are 13,103,850 households living in urban Turkey

(TURKSTAT, 2009), this would amount to a total of 1,965,577,500 TL (USD

1,533,150,450) calculated using the mean household contribution and

1,061,411,850 TL (USD 825,542,500) using the median household contribution.

The amount computed as the total WTP of urban households in Turkey using the

mean contribution corresponds to approximately 1% of the total tax revenues in

2008.
15 The tests using the Schoenfeld residuals of the model rejected the null

hypothesis that our WTP data exhibited proportional hazard rate (the hazard rate in

our context is the conditional probability of giving a No response at a given

monetary value, provided the respondent has given a Yes response up to that

including monetary value). This excluded the possibility of running a semi-

parametric Cox regression, which requires proportional hazard rate. The rejection

of proportional hazard rate was also ruled out assuming an exponential distribution

for the maximum likelihood function for the regression, leaving the Weibull model

as the only viable model for the estimation under consideration. A positive

(negative) coefficient indicates that the related variable increases (decreases) the

likelihood of observing higher WTP values.
contribution amounts, which corroborates previous findings
(see, e.g., Alberini and Kahn, 2006; Getzner, 2005; Wiser, 2007).
Interestingly, with the no-diploma group taken as the reference
group, it was primary and secondary education that made a
difference; holding a university degree, while the coefficient has
an expected sign, did not have a statistically significant impact on
the WTP figures. Material well being (wealth), as measured in
terms of household belongings, was found to have a very strong
positive effect on the amount people contribute. Some of the
regional dummies, which were included as control variables to
capture the likely geographical effects on people’s stated prefer-
ences, were also found to be significant. Other parameters (gender,
parenthood,16 visits abroad, and urbanity) turned out to be
insignificant. These findings mostly conform to previous CV studies
as well (see, e.g., Alberini and Kahn, 2006; Getzner, 2005; Göks-en
et al., 2002; Wiser, 2007).

Looking at variables related to environmental perception,
attitude, and behaviour, supporting the view that Turkey should
join the project was observed to have a positive impact on WTP, as
expected. In addition, environmental knowledge and activism both
appear positively and strongly correlated with WTP, while nature-
friendliness had no significant impact. These results are also in line
with the literature that suggests attitudinal variables have pre-
dictive power regarding WTP figures (Brouwer et al., 2008; Getzner,
2005; Luzar and Cosse, 1998; Meyerhoff, 2005; Tjernstörm and
Tietenberg, 2008).

In terms of perceptions on the general social context as well as
the institutional aspects in which the project was to be imple-
mented, it was found that the level of trust felt for the institution
that would be responsible for the implementation of the project
had a very strong effect on the self-reported WTP figures. Another
variable that had a very strong positive effect of reported WTP
figures was the perception of the respondent on how large a portion
of the population supported the idea that Turkey should take part
(participate) in the project. The finding regarding the impact of
trust felt for the institution that will implement the project
confirms the view widely accepted in the literature (see, e.g.,
Tjernstörm and Tietenberg, 2008; Wiser, 2007). However, the
finding that WTP responses are correlated with expectations that
others support Turkey’s involvement in the project in principle
needs further elaboration. Wiser’s (2007) reaction to a similar
finding in a CV study conducted to explore people’s WTP for
renewable energy equally applies to our case. Given our results, do
people contribute because they expect others to support the
project, or do respondents who contribute feel the need to justify
their choice by saying others would in principle support Turkey’s
involvement? Whatever the direction of causality may be, the
important point is that social factors play an important role in
determining people’s CV responses, and collecting funds via
voluntary payments instead of combined payments (taxes) is likely
to give different results.

Regarding the impact of preferences on how public funds should
be allocated among different public expenditure items, it was
found that those who wanted to see more public money spent on
health care, ceteris paribus, reported significantly lower WTP
figures. This point should be contextualised in that apart from a
wealthy segment that can afford high-quality private health care
services, most people in Turkey are unsatisfied with the health care
system and likely believe it requires more public funding. Since no
connection was put forth between global warming and health
while presenting the scenarios, it is conceivable that those who feel
16 The parenthood variable was very highly correlated with another explana-

tory variable (age) and, hence, it was dropped from the regression to avoid

estimation bias due to multicollinearity.
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health care services warrant more public funding are also reluctant
to privately donate money to a separate public project.
6. Discussion and concluding remarks

The majority of those unsatisfied with the post-Kyoto talks in
Copenhagen feel that culpability lies with politicians—while the
relative share of responsibility that falls on developed versus
developing countries remains to be an ongoing debate (see, e.g.,
Klein, 2010). It is certainly valuable to focus on the ways in which
political actors take a stand on climate change. Yet, the perceptions
of large groups of people from different countries on the global
warming problem and whether they are willing to make sacrifices
to secure the future is also important—perhaps even more so. This
being our motivation, we conducted the first large-scale CV survey
in Turkey, a developing country with low but rapidly increasing
CO2 emissions, to measure urban residents’ WTP for a project that
aims to mitigate climate change and to understand what deter-
mines their choices.

We first observed that people in Turkey were generally very
willing to support the project proposed to alleviate global warming
in the CV module. About one-third of the overall sample reported
they would not make any contributions, but for a large majority of
those people that was due to poor financial means and not for lack
of concern for the environmental problem that the project was
aimed to address. Only a small minority expressed protest suggest-
ing that developed countries alone should shoulder the responsi-
bility as the major polluters. The frequency of non-payment due to
respondents’ doubts in the effectiveness of the proposed pro-
gramme on climate change mitigation was also very low. This
finding resonates with the studies indicating that citizens of
wealthy nations, who contribute more to global warming, are
typically more sceptical of the reality of global warming, a likely
explanation being the psychological and sociological factors that
result in denial of ‘‘uncomfortable truths’’ (Norgaard, 2006;
Sandvik, 2008). Given that Turkey boasts low per capita CO2

emission levels, it is perhaps not surprising to see that the general
public does not shy away from expressing willingness to pay
towards reducing greenhouse gas emissions.

The second set of findings concerns the determinants of WTP.
This study confirmed the existing literature in demonstrating that
WTP figures reported by young and educated people that are active
on environmental issues, and who also possess material security
and environmental knowledge, are more likely to be high. A policy
implication for Turkey that emerges from these observations is that
Turkey should continue its efforts to educate its citizens: currently
one-quarter of the urban population in Turkey have not completed
primary school education (and approximately one out of ten people
is illiterate). Somehow surprisingly, we observed that the uni-
versity degree per se was not a significant determinant of people’s
environmental commitment. This may be due to insufficiency of
curricula and related activities (lectures, etc.) regarding raising
awareness for environmental responsibility at the university level.
This clearly points at a window of opportunity at that level of
education. Strengthening of education programmes not only at the
university level but at all levels of education with a view to
providing a wider coverage and raising awareness for environ-
mental issues should be seen as an important policy implication of
this study. A reason to be optimistic about the future of Turkish
society is that a thriving green movement (particularly NGOs) has
been drawing attention to environmental issues, expanding aware-
ness, and knowledge about environmental problems, including
global warming, and urging people to be more active (Adem, 2005).

The positive correlation between material security and people’s
WTP suggests that when people—as citizens of a growing and
prospering country (between 2002 and 2008 the yearly GDP
growth rates in Turkey were around 6%)—become wealthier in
the future, they will be ready to contribute more to climate
mitigation projects (everything else remaining the same). Yet, at
the same time, one is mindful about the possibility that the Turkish
case may very well replicate the experiences of many other
wealthier countries, since greater wealth also means more con-
sumption and hence higher CO2 emissions (see, e.g., Adaman et al.,
2009; Haberl et al., 2004). To what extent Turkey will manage to
prosper while staying concerned about environmental issues and
maintaining a small ecological footprint (including carbon emis-
sions) remains to be seen.

The survey was explicitly designed to take into account the
possible impacts of different institutional and societal circum-
stances on the willingness to pay for alleviation of environmental
problems. We found out that formulating the institution in charge
of the project as a national or an international one—two con-
ceivable alternatives—brought about no impact on self-reported
figures. On the other hand, trust in the institution stated as the
responsible body for the implementation of the project was found
to be a significant parameter. We already noted the distrust in
national institutions in Turkey, arising from perceived level of
corruption and Turkish state’s poor governance. That trust in an
international body was low is perhaps not surprising either, given
citizens’ general lack of experience with international authorities
that are ultimately responsible for the management and imple-
mentation of environmental projects. And finally, the perception of
how much others will want to participate in supporting the project
was also found to be important. One clear policy suggestion here is
that environmental initiatives requiring the voluntary participa-
tion of people should either be led by institutions people trust or,
more importantly for our case, first be preceded by trust building
actions.

An additional dimension that comes out of our results is the
observed reluctance of those who felt health care services war-
ranted more public funding for privately donating money to a
separate public project. This finding has a clear policy implication:
unless basic health care needs of people are properly addressed,
their active support for and voluntary contribution to environ-
mental projects (that do not seem to have an immediate direct
health impact) will not be very strong.

Last but not the least, Ostrom (2009), recalling that efforts to
deal with the global warming are hampered by a classic collective-
action problem, recently claimed that single policies or single
institutional units may not be sufficient to overcome the problem
arising from lack of general trust in institutional bodies and free-
riding. Our results confirm Ostrom’s arguments. Her suggestion of a
polycentric approach at various levels with active oversight of local,
regional, and national stakeholders may well be an antidote to
these problems. Whether the findings we derived from the Turkish
case are equally applicable to other countries is of course an open
question.
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