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Abstract 
 
Commercial whaling is a divisive issue in Iceland, and often considered to be irreconcilable 
with whale watching. The coexistence of both activities in Faxaflói Bay, adjacent to the capital 
city of Reykjavík, has led to the designation of part of the bay as a whale sanctuary, where 
whaling is banned. The study utilises the contingent valuation method to elicit the 
preferences of Icelanders and estimate their willingness to pay (WTP) to expand the sanctuary 
to the full extent of Faxaflói Bay, with an aim to inform marine spatial planning in Iceland. 
Using the double-bounded dichotomous approach, the mean WTP for expansion of the 
Faxaflói Bay Whale Sanctuary was estimated to be 5082 ISK/42 USD per person (1.32 billion 
ISK/10.9 million USD when multiplied by the number of taxpayers), and 29.7% of the 
respondents with clearly defined preferences expressed positive WTP. According to the logit 
regression model, statistically significant socioeconomic and attitudinal variables included 
age, gender, level of education, number of persons in a household, and attitudes towards 
environmental conservation and whaling. Policy implications of non-market valuation of 
marine ES are discussed, pointing to a need to further assess the multiple marine ES values 
applying a transdisciplinary approach to inform decision-making. 
 
Keywords: whale sanctuary; ecosystem services; economic valuation, contingent valuation 
method, willingness to pay; cetaceans  
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1. Introduction 
 

Diverging views on the value and uses of cetaceans, the largest mammals on Earth, have been 
the cause of considerable controversy (Bertulli et al., 2016; Einarsson, 2009; Kalland, 1994). 
Commercial whaling, which has been subject to a moratorium by the International Whaling 
Commission (IWC) since 1986, is at the centre of this controversy, with only two members of 
the IWC – Iceland and Norway – still engaging in it. The departure of Japan from the IWC in 
2018 demonstrates the ongoing conflict between whaling and non-whaling nations 
(Ackerman, 2002; Collis, 2019). The disagreement is a source of considerable tension within 
and outside the IWC, with strong advocacy undertaken by nation states and environmental 
organisations who consider whaling to be an unsustainable and inhumane practice on one 
side, and the support for sustainable harvesting of marine mammals as a part of the ‘blue 
growth’ agenda and national identities of whaling nations on the other (Lillebø et al., 2017; 
NAMMCO, 2017).  

The two sides of the whaling debate are particularly visible in Iceland, which left the IWC in 
1992 and rejoined in 2002, after getting an exemption to the moratorium against whaling. 
The country resumed scientific whaling in 2003, and commercial whaling in 2006, causing an 
international protest (Brydon, 2006; Williams, 2006). In February 2019, the Icelandic 
government announced new whaling quotas for fin and minke whales for an additional five-
year period, 2019-2023 (Vísir, 2019). The rise of tourism as the largest economicincome-
generating sector in Iceland and the subsequent expansion of the whale watching industry 
adds a new economic dimension to the issue, which previously had mostly been viewed from 
ethical (Gillespie, 1996; Scarff, 1980) and ecological (Estes et al., 2006; Roman et al., 2014) 
perspectives. The growing global interest in whales and income from whale watching 
strengthen the argument that whales may be worth more alive than dead (Einarsson, 2009). 
With profits from whaling declining, the opponents of commercial whaling have been using 
the economic argument with increased frequency (Cunningham et al., 2012; Higham et al., 
2016; Lusseau, 2008; Parsons et al., 2003).  

Different stakeholders’ perceptions, values, and uses of whales have resulted in trade-offs 
between the many whale ecosystem services (ES), can be defined as the benefits that humans 
draw from nature (Daily, 1997). ES provided by whales they are multiple and intertwined: raw 
materials, recreational and aesthetic enjoyment, education, spiritual enrichment and cultural 
identity, and ecosystem support and regulation, among others (Cook et al., 2019a; Roman et 
al., 2014). Moreover, whales are considered as charismatic megafauna because of their size, 
appearance and perceived intelligence; they have played an important symbolic role in global 
conservation movement as well as the cultural identities and spirituality in numerous 
societies (Brydon, 2006; Kalland, 1994; Kato, 2007; Mattes, 2017).  
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As whale watching emerged as an important part of many local economies worldwide 
(Dempster, 2009; Hoagland & Meeks, 2000; Hoyt & Iñíguez, 2008; O’Connor et al., 2009), the 
conflict between consumptive and non-consumptive uses of whales became a point of focus 
in conservation, tourism, international politics and ecology over the last few decades. These 
activities represent two potentially conflicting ways, in which humans benefit from whales, a 
division that is acutely apparent in Iceland (Bertulli et al., 2016; Rasmussen, 2014). The 
centrepiece of this controversy is Faxaflói Bay where the capital city of Reykjavík is situated 
and where both activities take place simultaneously in summer months, causing heightened 
tension between whale watching companies and animal welfare organisations on the one 
side and commercial whaling operators on the other (Iceland Magazine, 2017; IFAW, 2017). 
A whale sanctuary was created in the bay in 2007, banning whaling in the part of the bay with 
the most whale watching activities, with subsequent expansions in 2013 and 2017. It now 
encompasses around one third of the bay (Government of Iceland, 2017). 

This study responds to the call for more empirical research on whaling and whale watching 
(Higham & Lusseau, 2007). It attempts to inform this debate using non-market valuation, 
which is used to estimate willingness to pay (WTP) for changes in ES provisioning. Non-market 
valuation techniques have often been applied in the contexts of coastal and marine 
ecosystem management (Aanesen et al., 2015; Brouwer et al., 2016; Navrud et al., 2017; Shen 
et al., 2015; Tonin, 2018; White et al., 2012) and marine spatial planning (MSP), which is 
defined as ‘a public process of analysing and allocating the spatial and temporal distribution 
of human activities in marine areas to achieve ecological, economic and social objectives that 
have been specified through a political process’ (Ehler & Douvere, 2009, p. 18; UNESCO, 
2019). The paper presents an attempt to inform MSP in the context of whale sanctuaries by 
applying the contingent valuation method (CVM). It has two closely related but distinct aims: 
(i) to contribute to the currently limited body of academic literature on preferences and WTP 
related to management arrangements for marine environments and MSP; and (ii) to inform 
the public debate on different uses of whale ES in Iceland and their trade-offs.  

 

2. Case study and background 
 

Article V of the International Convention for the Regulation of Whaling (ICRW) provides the 
IWC with the right to adopt regulations related to management of whale stocks, including 
decisions about management of ‘open and closed waters, including the designation of 
sanctuary areas’ (IWC, 1946, p. 2), with a function to provide safe haven for whale populations 
from commercial whaling pressures. There are currently two such areas in Iceland: one in 
Skjálfandi Bay in the north of Iceland and another in Faxaflói Bay. Due to perceived trade-offs 
between commercial whaling and whale watching, a whale sanctuary was established in 
Faxaflói Bay in 2007, following the resumption of commercial whaling in 2006 (Althingi, 2006). 
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In response to the rapid growth of the Icelandic tourism industry and subsequent expansion 
of whale watching activities in the bay (Fig. 1), the sanctuary was expanded in 2013 and again 
in 2017, from the limit between Garðskagaviti in Reykjanes peninsula to Akranes to its current 
limit from Garðskagaviti to Skógarnes, encompassing around one third of the total area of the 
bay (Fig. 2, yellow line). This was done by a change in regulation 1035/2017, which forbids 
whale harvesting in large parts of Faxaflói and Skjálfandi Bays and affects the Icelandic 
Whaling Law 26/1949 (Government of Iceland, 2017). 

The most recent expansion includes the vast majority of the area used for whaling, which 
made whaling operations less profitable as boats have to go farther out to sea. According to 
the figures from the Icelandic Ministry of Fisheries at the time (Fiskifréttir, 2018), 335 minke 
whales were caught in Faxaflói Bay from 2007 to 2016, and out of these 321 (95.82%) were 
caught in the area that would be included within the expanded whale sanctuary (marked by 
the red line in Fig. 2). A total of 654 minke whales and 850 fin whales were hunted in Iceland 
from 2003 to 2018, of which 6 and 144 respectively were caught in the summer of 2018 (IoES, 
2019). The harvesting levels in 2018 were well below the quota of 262 permitted for minke 
whales and 238 for fin whales that year. No whaling occurred in Icelandic waters in 2019. The 
data from the recent report on the profitability of whaling by the Institute of Economic Studies 
show that both minke and fin whaling in Iceland are currently not profitable (IoES, 2019). 
Their report also indicates that nearly all Icelandic fin whale products have been exported to 
Japan. Japan’s withdrawal from the IWC and resumption of commercial whaling in its own 
waters is likely to reduce the demand for whale meat imports. A further expansion of the 
whale sanctuary is likely to reduce the economic viability of whaling in Iceland by increasing 
fuel and labour costs, as boats would have to venture farther out from the Hvalfjörður whaling 
station. 

Whale watching in Iceland has expanded along tourism, now the largest economic sector in 
the country. The number of foreign visitors in Iceland grew from around 485,000 persons in 
2007 to around 2.3 million in 2018 an almost five-fold increase (Icelandic Tourist Board, 
2019b). The number of people going whale watching in Iceland has also grown rapidly – from 
around 72,000 in 2003 to 345,000 in 2018 (Icelandic Tourist Board, 2019a). Multiplied by the 
average cost of a whale-watching tour, currently around 90 USD, the Icelandic whale-
watching industry makes around 33 million USD per annum in direct income. This is a five-
fold increase compared to the data from 2008 by O’Connor (2009), where direct income from 
whale watching in Iceland was around 6.6 million USD. The number of visitors going whale 
watching in Faxaflói Bay from Reykjavík also increased in tandem with the number of foreign 
visitors to the country– more than tenfold since the turn of the century – from around 14,000 
in 2001 to 148,442 in 2018 (IceWhale, 2019) (Fig. 1). 
 



 5 

 

 
Figure 1. Number of whale watching passengers in Faxaflói Bay 2001-2018 (IceWhale, 2019). 

Non-market ES valuation techniques, such as contingent valuation, have been used in the 
Icelandic context to elicit preferences and estimate WTP for the preservation of natural areas 
that are potentially subject to industrial or energy development (Cook et al., 2016, 2017; Cook 
et al., 2018ab; Einarsdóttir et al., 2019). There have not been any attempts to use ES valuation 
in the context of MSP in Iceland, yet it has been shown to improve the efficiency of marine 
and coastal management and provide an economic justification for conservation strategies 
(Börger, Beaumont, et al., 2014; Stithou & Scarpa, 2012; Torres & Hanley, 2017). Non-market 
ES valuation has been applied in MSP in various contexts, e.g. for estimating non-use values 
of charismatic species such as sea turtles (Jin et al., 2010; Jones et al., 2011) and marine 
mammals (Langford et al., 2001; Solomon et al., 2004), and informing the creation and 
management of MPAs (Stithou & Scarpa, 2012; Wallmo & Lew, 2016; Wattage et al., 2011). 
The relevance of non-market valuation extends to whale sanctuaries, which presents 
unexplored yet important topic (Dempster, 2009; Parsons et al., 2003; Rivera et al., 2007), 
given the heated global and domestic disputes in Iceland concerning the merits of commercial 
whaling.  

 

3. Methodology 
 

3.1. Economic valuation of environmental change 
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The concept of ecosystem services is used by economists to estimate the contributions of 
ecosystems to social welfare (Braat & de Groot, 2012; Butler & Oluoch-Kosura, 2006; Cook et 
al., 2016). One of the most widely applied ES classification systems, the Common 
International Classification of Ecosystem Services (CICES), divides ES into provisioning, 
regulating and maintenance, and cultural services (Haines-Young & Potschin, 2018). Because 
no markets exist for most ES, it is difficult to account for the human welfare benefits they 
provide in economic decision-making. Economic rationale is central to much of modern 
environmental policy, but because many ecosystem services have public goods characteristics 
and a lack of market prices, their value is at risk of being overlooked by decision-makers 
(Balmford et al., 2002; Barbier et al., 2009; Freeman III et al., 2014). Contingent valuation is 
meant to overcome this problem by creating hypothetical markets and eliciting economic 
values through asking people how much they would be willing to pay to obtain or avoid 
certain changes to the quantity and quality of supplied ES attained through changes in human 
activities affecting ecosystems (Freeman III et al., 2014; Pascual et al., 2010; Pearce & Moran, 
2013). 

The CVM is a flexible, survey-based non-market ES valuation technique that has been in a 
variety of resource contexts since the 1970s (Arrow et al., 1993; Mitchell & Carson, 2013). 
Perhaps to date, still the most prominent CV study in the academic literature concerns WTP 
to prevent another oil spill on the scale of the Exxon Valdez, which ran aground in Prince 
William Sound, Canada, in 1989 and remains the largest such incident in terms of the volume 
of oil spilt in Arctic waters (Carson et al., 1992). The study had considerable policy 
repercussions and affirmed the CVM as a useful valuation approach for eliciting preferences 
and estimating avoided damages in a marine context when market prices are not available 
and non-use value is prominent (Carson, 2012; Carson et al., 2003). This study applies the 
CVM to elicit preferences and estimate WTP in relation to a change in governance 
arrangements – the expansion of an existing whale sanctuary – which are assumed to imply 
positive environmental changes for Faxaflói Bay due to the banning of whaling. 

 

3.2. Survey design and administration 

The subject of this survey is the population of Iceland with the main aim to estimate 
Icelanders’ willingness to pay for an expansion of the whale sanctuary and their attitudes 
towards whaling and whale watching in the country. The rationale for excluding foreign 
visitors from this study is that the debate between the supporters of these two activities have 
been very heated domestically and because Faxaflói Bay has other economic uses that are 
not directly related to tourism, e.g. shipping and fishing.  

CV can be carried out in various ways: via postal and telephone surveys, face-to-face 
interviews, or a combination of these approaches (Carson & Hanemann, 2005). With the 
widespread use of the internet today, web-based surveys have become very popular due to 
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their cost-effectiveness and advantages related to design and implementation (Bonnichsen & 
Olsen, 2016; Fleming & Bowden, 2009; Lindhjem & Navrud, 2011). These advantages and the 
fact that 96% of the Icelandic population have access to the internet (Statistics Iceland, 2017) 
determined the choice of the web-based survey format in this study. Furthermore, internet 
surveys facilitate versatile, clear and consistent presentation of information, allowing 
participants to revisit questions and answer them in their preferred order, omitting irrelevant 
questions based on previous responses. Web-based approaches are particularly useful in CV 
surveys when randomising bid offers in a discreet manner, leaving respondents unaware of 
the underlying process.  

The survey was designed following the best practice recommendations made by Arrow et al. 
(1993), Carson (2000), Carson and Hanemann (2005),  Dillman (2011) and Johnston et al. 
(2017). It consisted of three sections: (i) attitudinal questions on environmental issues and 
economic activities related to whales in Iceland; (ii) brief description of the whale sanctuary, 
questions on participants’ familiarity with the case study site and a bidding process to elicit 
WTP; and (iii) a set of socio-demographic questions. 

In the first section, the survey respondents were asked to pick the most and least pressing 
current issues in Iceland from a list of 14 environmental and socioeconomic topics dominant 
in the contemporary public forums in Iceland, such as press and social media. The list was 
finalised after consulting a mixture of recent Iceland-based CV studies and expert opinions of 
the authors. The rationale behind this set of questions was to examine how many people 
prioritise environmental issues over others and how these attitudes relate to their WTP. Next, 
the respondents were asked to grade on a Likert scale1 how important they consider whaling 
and whale watching is for the Icelandic economy, and how strongly they support or oppose 
minke whaling, fin whaling and whaling in general. The section ended with a question on 
environmental behaviour, where eight options listing examples of environmental behaviour 
were provided, including an open-ended option of ‘other’ and an option not to answer.  

In the second section of the survey, a brief description and history of the Faxaflói Bay Whale 
Sanctuary was provided together with a map (Fig. 2), followed by questions on whether 
respondents had visited the area in general and in the last twelve months, how often and 
what activities they undertook during their visit. Those who had not visited the area were 
asked whether they had plans to do so. This was done to determine whether and how many 
of the respondents engaged in recreational activities in Faxaflói Bay and to ascertain whether 
frequent visits and certain activities, e.g. whale watching, sailing and fishing, influenced WTP.  

After that, survey participants were asked whether they would be willing to pay a one-off 
lump-sum tax to expand the whale sanctuary to the proposed limit identified by the red line 

 
1 The Likert scales were presented as follows: ‘completely agree/for’; ‘somewhat agree/for’; ‘neither nor’; 
‘somewhat agree/against’; and ‘completely agree/against’ for the two types of questions asked: ‘are you for or 
against (different kinds of whaling)?’ and ‘do you agree or disagree (that whaling/whale watching is 
important)?’.  
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shown in the map (Fig. 2). Then they were asked to state their reasoning, and those with WTP 
were asked to complete the bidding process. Following the WTP elicitation process, 
respondents were presented with two validity check questions to determine whether they 
fully understood the proposed conservation scenario (Arrow et al., 1993). The final part of 
the survey consisted of a standard set of sociodemographic questions to determine 
statistically significant characteristics affecting WTP. They were issued at the end of the 
survey to avoid a potential dropout of respondents as a protest, a tendency that has been 
recorded by Carson et al. (2001); Carson and Hanemann (2005); and Rankin and Robinson 
(2018). 

The surveys were administered in collaboration with the University of Iceland’s Social Science 
Research Institute, which possesses a database of over 11,000 persons representative of the 
Icelandic population. Prior to full dissemination, two pilot studies were sent to a small sample 
of 25 people each to verify the robustness of the survey design, checking for any errors or 
inconsistencies. Following the pilot survey and the resulting changes in the survey design, the 
link to the questionnaire was sent by email to 1500 randomly selected people from the 
database, a sample that is highly representative of the Icelandic population of 348,350 
(Statistics Iceland, 2018). The online survey was open for one month from June 5 to July 5, 
2018, during the weeks prior to the resumption of minke and fin whaling in Faxaflói Bay. 
Respondents were sent one reminder per week over the course of the month. The number 
of completed surveys was 684, amounting to a response rate of 45.6%. Similar response rates 
were reported in other CV studies in Iceland (Cook et al., 2018b; Einarsdóttir et al., 2019), yet 
they are slightly lower than rates typically obtained using other survey formats, such as 
telephone or in-person surveys (Marta-Pedroso et al., 2007; Whitehead et al., 1993). 

 

3.3. Scenario description and payment vehicle 

CV surveys typically include detailed descriptions of alternative scenarios to inform 
respondents about environmental characteristics and economic costs of each choice, creating 
a hypothetical market (Carson & Hanemann, 2005; Johnston et al., 2017). In the case of the 
Faxaflói Bay Whale Sanctuary, its proposed expansion was described, with regulatory and 
geographic information provided about the site, including the map in Figure 2. The proposed 
expansion would enlarge the whale sanctuary from its current limit (Fig. 2, yellow line) to the 
full extent of the Faxaflói Bay (Fig. 2, red line). A brief description of whaling and whale 
watching activities were provided along with the map to make sure that respondents were 
aware of the potential trade-offs and effects of the expansion on both industries. It was 
highlighted that around 96% of minke whales harvested from 2007 to 2016 were caught in 
the area inside of the red line (Iceland Magazine, 2018), and therefore the expansion would 
be likely to have negative effects on whaling in the bay. 
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Figure 1. Current limit and proposed expansion of the Faxaflói Bay Whale Sanctuary. 

Choice of payment vehicle has been found to have a significant effect on overall estimates of 
WTP in CV studies, therefore, it should be realistic, consequential and incentive-compatible 
(Mitchell & Carson, 2013; Morrison et al., 2000). Following these recommendations, a one-
time additional lump-sum tax payable by all taxpayers in Iceland over the age of 18, 
irrespective of income, was chosen as the payment vehicle in this study. There were three 
main reasons for this choice: firstly, it is comparable to other lump-sum taxes in Iceland that 
respondents are likely to be familiar with, such as the annual fixed levy collected to fund the 
public television and radio; secondly, its technical feasibility in terms of collection that is 
similar to other voluntary payments; and, finally, because this type of payment vehicle was 
successfully deployed in other CV studies in Iceland (Cook et al., 2018a; Cook et al., 2018b; 
Einarsdóttir et al., 2019). 

 

3.4. Elicitation of willingness to pay and statistical model 

WTP elicitation methods in contingent valuation include payment cards, open-ended 
questions, bidding games and dichotomous choice: single, one and a half and double-
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bounded (Carson & Hanemann, 2005; Cook et al., 2018b). The latter approach is commonly 
preferred by CVM practitioners due to its simplicity of use in data collection and statistical 
efficiency in terms of reduced coefficient variance in comparison to the other types of 
dichotomous choice (Arrow et al., 1993; Bateman et al., 2002; Hanemann et al., 1991), and 
these reasons determined the choice of the method in this case. It involves survey 
respondents with WTP being asked two close-ended questions with bid offers, the second bid 
offer being dependent on whether the first bid was accepted or not (Hanemann et al., 1991). 
The conditional WTP for each participant is based on the expectation that the payment 
amount required for expanding the sanctuary is somewhere between the lower and the 
upper bid of an individual. The CV literature suggests that when using double-bounded 
dichotomous choice, the first bid ‘anchors’ the second by creating a psychological perception 
that the ‘objective’ value to be estimated is close to the value of the first bid, leading to 
starting-point bias (Green et al., 1998; Veronesi et al., 2011). To reduce the possible influence 
of this bias on the overall WTP, the initial and follow-up bid amounts were randomly varied 
in the online survey. 

Survey respondents were presented with a description of the current and alternative 
conservation scenarios and asked whether they would be willing to pay a one-time lump sum 
tax to expand the existing whale sanctuary to the full extent of Faxaflói Bay. Those who 
expressed WTP were presented with a randomised first bid offer of either 2,000; 4,000; 6,000; 
8,000; or 10,000 ISK (Table 3). Following the approach of double-bounded dichotomous 
choice, if the first bid was accepted, a second, higher bid was randomly selected from the 
following values in ISK: 4,000; 6,000; 8,000; 10,000; 12,000; 14,000, 16,000; 18,000 or 20,000. 
If, on the other hand, the first bid was rejected, a randomly selected bid with one of these 
lower values in ISK was presented: 1,000; 3,000; 5,000; 7,000; or 9,000. The bid amounts in 
this study were based on recent CV studies concerned with protection of natural areas in 
Iceland that used the same payment vehicle (Cook et al., 2018a; Cook et al., 2018b; 
Einarsdóttir et al., 2019) and their appropriateness was verified by two pilot studies (each 
with sample of 25), in which no negative feedback was received concerning the bid amounts. 
On the contrary, these bid amounts were found to be realistic and plausible given the 
valuation scenario under their consideration.  

In the statistical model, a survey respondent’s WTP is presented as a linear function 
dependent on several variables, such as individual preferences, sociodemographic, visitor and 
attitudinal characteristics, and bid amounts: 

𝑊𝑇𝑃! = 	α	 − b +	x"#β	 +	µ"         (1)  

where 𝑊𝑇𝑃!  stands for the WTP of respondent 𝑖; x"# is a predictor variable vector that 
represents an individual’s socio-economic characteristics; α, b and β are the parameters to 
be estimated; and µ" is an error term relating to unobserved factors. 
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In the double-bounded approach, respondents are asked two rounds of questions, the second 
of which depends on their response to the first one. As a result, participants with WTP are 
divided into four groups according to their answers to the bid offers: yes/yes (yy); yes/no (yn); 
no/yes (ny); no/no (nn).  

Following the approach of Kanninen and Khawaja (1995), the probability of a respondent 
saying ‘yes’ to the initial bid value 𝐵𝐼𝐷 is: 

𝑃!
$ = 𝑝𝑟𝑜𝑏(𝑦𝑒𝑠) = 𝑝𝑟𝑜𝑏(𝑊𝑇𝑃!	 ≥ 𝐵𝐼𝐷)       (2) 

while the probability of a respondent rejecting the initial bid is (1 − 𝑃!
$). 

Following Hanemann et al. (1991), we use the logistic model where 𝑃!
$can be rewritten as: 

𝑃!
$ = 𝐺(𝛼 + 𝛽𝐵𝐼𝐷!) =

&
&'(!(#$%&'())

        (3) 

where 𝐺 is the cumulative density function of the individual’s 𝑖 maximum WTP; and 𝛼 and 𝛽 
are its vector parameters (Hanemann et al., 1991). The expression can be derived using the 
Hanemann (ibid.) approach where utility is a linear function of income and its error term is 
distributed following the extreme value of distribution. Assuming that the cumulative density 
function 𝐺(𝛼 + 𝛽𝐵𝐼𝐷!) follows logistic distribution, double-bounded dichotomous logistic 
models were estimated. 

The latter equation (3) leads to the standard binary choice log-likelihood 𝐿)*function: 

𝐿)* = ∑ 𝑦!! 𝑙𝑜𝑔𝑃!
$ +C (1 − 𝑦!)log	(1 −! 𝑃!

$)     (4) 

where 𝑦!  equals 1 if the response is ‘yes’, and 0 if otherwise. 

In accordance with the approach by Hanemann et al. (1991), the probabilities of the four 
response possibilities following the double-bounded bid format are as follows: 

𝑃!
$$ = &

&'(!(#$%+',+&'()
         (5) 

𝑃!
$+ = 1 − &

&'(!(#$%-./&'()         (6) 

𝑃!
+$ = &

&'(!(#$%-./&'() −
&

&'(!(#$%012&'()
       (7) 

𝑃!++ =
&

&'(!(#$%012&'()
− &

&'(!(#$%-./&'()       (8) 

where 1𝑠𝑡𝐵𝐼𝐷 is the value of the starting bid, 𝐿𝑂𝑊𝐵𝐼𝐷 is the lower follow-up bid value, and 
𝐻𝐼𝐺𝐻𝐵𝐼𝐷 stands for the higher follow-up bid value. 

Given these response probabilities, the double-bounded log-likelihood 𝐿,* now has four 
parts corresponding to the four response combinations: 
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𝐿,* = ∑ 𝐼!
$$

! 𝑙𝑜𝑔𝑃!
$$ + ∑ 𝐼!

$+
! 𝑙𝑜𝑔𝑃!

$+ +∑ 𝐼!
+$

! 𝑙𝑜𝑔𝑃!
+$ + ∑ 𝐼!++! 𝑙𝑜𝑔𝑃!++  (9) 

where 𝐼!  stands for the response category for each respondent 𝑖.  

For instances of genuine zero WTP, which excludes protest voters characterised by their 
objection to paying more taxes in Iceland or having other reasons for not wanting to pay the 
tax that did not reflect their true preferences towards expansion of the sanctuary, we applied 
a zero-truncated spike model (Kriström, 1997; Lim et al., 2017; Nahuelhual-Muñoz et al., 
2004), which resulted in a fifth group, 𝐼!-./0. This approach, advised by Hanemann (1984, 
1989), Haab and McConnell (1998), and Yoo and Kwak (2002), takes into account a spike at 
zero that constitutes the truncation of the negative part of WTP distribution and therefore 
allows for the inclusion of responses of genuine indifference between the two conservation 
scenarios by allocating them a WTP of zero (Kriström, 1997). The possibility of negative WTP 
was not considered in this study as per the recommendation of Hanemann (1989) and Haab 
and McConnell (1997) who referred to the difficulties of ad hoc distribution assumptions for 
negative WTP: 

In the double bounded approach, the mean is calculated integrating the area under the 
probability function of accepting the bid. The area represents the proportion of the survey 
respondents who would be willing to pay each amount of the proposed tax and the utility 
they would get from doing so (Mamat et al., 2013). As negative WTP is not considered in this 
model, 𝑊𝑇𝑃!1(2+	must be greater than or equal to zero. 

From the log-likelihood function (equation 3), the spike can be defined as 𝐼!-./0 =
&

&'(#
 and 

a new cumulative distribution function can be defined as 𝐺(∙; 𝜃), where 𝜃 represents the 
vector of parameters α, b and β presented in equation (1): 

𝐺(𝑊𝑇𝑃; 𝜃) = N
[1 + exp(𝛼 − 𝛽𝑊𝑇𝑃)]&	𝑖𝑓	𝑊𝑇𝑃 > 0
[1 + exp(𝛼)]&																			𝑖𝑓	𝑊𝑇𝑃 = 0
0																																											𝑖𝑓	𝑊𝑇𝑃 < 0

        (10) 

The mean WTP in the spike model is calculated as follows (Kwak et al., 2013; Yoo & Kwak, 
2002): 

𝑊𝑇𝑃!1(2+ = (&
3
)𝑙𝑜𝑔	(1 + 𝑒4)        (11) 

where 𝑊𝑇𝑃!1(2+ is mean WTP and 𝛼 and 𝛽 are vector parameters of the cumulative density 
function of the individual’s 𝑖 maximum WTP  (Hanemann et al., 1991; Kwak et al., 2013). 

 

3.5. Socio-demographic, attitudinal and visitor variable description 
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Eleven socio-demographic, attitudinal and visitor variables were used in the final logistic 
regression model to determine statistically significant determinants of WTP2. The 
explanations of the variable codes are provided in Table 1. 

Table 1. Predictor variables and coding. 
Predictor variable Explanation of coding 

Sociodemographic variables 

Age Age based on participants’ date of birth. 

Gender A dummy variable, with 0 = female and 1 = male 

Education A dummy variable, with 0 = no degree education and 1 = at least an undergraduate 
degree. 

Residence A dummy variable, with 0 = residence within 50 km from the Greater Reykjavík 
area and 1 = residence outside of this boundary. 

Participation in labour 
market 

A dummy variable, with 0 = not actively participating in the job market at the time 
of the survey and 1 = active participant. Nonparticipation includes students, the 
retired, sick or disabled, carers, people on maternity/paternity leave and the 
unemployed, while active participation included all employed and self-employed 
individuals, irrespective of whether it is part-time or full time. 

Disposable income A dummy variable, with 0 = disposable income under 500,000 ISK and 1 = 
disposable income over 500,000 ISK 

Marital status/ 
cohabitation 

A dummy variable, with 0 = not married or cohabiting with a partner and 1 = 
married or cohabiting. 

Number of persons in 
household 

Coded on a scale 0 – 6 (with an option to state more) and represents a number of 
persons living in the household, including the participant. 

Attitudinal and visitor variables 

Visited Faxaflói Bay A dummy variable, with 0 = never having visited Faxaflói Bay and 1 = having visited. 

Supports whaling A dummy variable, with 0 expressed objection to whaling in Icelandic waters and 
1 = expressed support for it. 

Prioritises protection of 
natural areas 

A dummy variable, with 0 = did not identify ‘protection of natural areas’ as the 
most important issue for the Icelandic society to solve and 1 = identified it as such. 

  

 
2 Some variables were excluded from the final logistic regression to avoid using variables that were found to be 
correlated between themselves, e.g. number of children and number of persons in a household.  
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4. Results 
 

4.1.  Responses to attitudinal questions and visiting the study area 

Regarding attitudes and perceptions of the most and least important issues in the Icelandic 
society, improved healthcare sector and affordable housing were perceived by respondents 
as the most pressing, with 17.54% and 29.68% of respondents identifying them as such (Table 
2). Strengthening the tourism sector was perceived as the least pressing issue (29.09%), and 
protection of natural areas, which is the most relevant issue for this study, was considered 
the most important by 5.12% of respondents and the least by 4.39%, ranking as the fifth most 
important and the fifth least important issue on the list.  

Table 2. Most and least pressing issues for Icelandic society to address. 
Response Most Pressing Least Pressing 

Frequency Percentage Frequency Percentage 
Affordable accommodation to buy or rent 120 17.54 10 1.46 
Air pollution 24 3.51 24 3.51 
Water pollution 7 1.02 44 6.43 
Quality of education 28 4.09 9 1.32 
Social equity 26 3.80 18 2.63 
Discrimination 49 7.16 38 5.56 
Economic growth/employment 62 9.06 17 2.49 
Diversification of Icelandic economy 19 2.78 75 10.96 
Strengthening tourism sector 7 1.02 199 29.09 
Protection of natural areas 35 5.12 30 4.39 
Improving waste management 14 2.05 17 2.49 
Improving healthcare system 203 29.68 2 0.29 
Don’t know 35 5.12 43 6.29 
Refuse to answer 55 8.04 158 23.10 
Total 684 100.00 684 100.00 

 

In terms of environmental behaviour, the most popular ways to reduce environmental impact 
were recycling, saving energy and water and reducing car use. Donating to environmental 
causes – perhaps the most relevant environmental behaviour for this study – was an 
identified environmental behaviour by just over one third (34.35%) of the respondents. About 
half of the respondents (47.22%) agreed that whale watching is important for the Icelandic 
economy, and just over one fifth (22.22%) agreed that the same was true for whaling. Only 
5.41% strongly disagreed with the statement that whale watching was important for the 
Icelandic economy, while 28.46% expressed this opinion about the role of whaling. These 
results suggest a general consensus among respondents that, overall, whale watching plays a 
more significant role in the Icelandic economy than whaling. 
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In terms of attitudes towards different types of whaling, 31.58% of respondents were strongly 
or somewhat against minke whaling, 40.79% against fin whaling, and 36.84% against whaling 
in general. In contrast, 39.33% were in favour of hunting minke whales, 30.41% fin whales, 
and 34.5% were in favour of whaling in general. In all three cases, approximately one quarter 
of participants (an average of 26%) did not express an opinion, answering that they were 
neither for nor against it. Out of 684 persons who completed the survey, 549 (80.26%) had 
visited marine and coastal areas in Faxaflói Bay, and 335 (48.98%) did so within the twelve 
months prior to the time of the survey. The activities most often undertaken during visits 
were walking/hiking (40.64%), sailing (22.37%), fishing (13.45%) and bird watching (13.89%), 
and only a small fraction (6.14%) had gone whale watching in the bay. 

 

4.2. Preferences and willingness to pay for the expansion of the sanctuary 

Out of the 684 respondents, 462 (67.54%) were not willing to pay the tax, 99 (14.47%) were 
willing to pay, 92 (13.45%) were not sure, and 31 (4.53%) refused to answer the question. All 
participants were asked to state their reasons for WTP or non-WTP. For the latter group, 
responses were analysed to determine whether they were protest voters or had genuine zero 
WTP. 188 (40.69%) of the 462 respondents with no willingness to pay were deemed to be 
protest voters and excluded from the final results on the premise that their responses did not 
reflect their true preferences related to the whale sanctuary expansion, the majority of them 
generally not willing to pay more taxes. A further 49 participants (10.61% of those non-WTP) 
were excluded from the results as their reason for non-WTP was impossible to determine 
from their responses.  

After these exclusions, 225 (48.70% of the non-WTP sample and 32.89% of the whole sample) 
participants remained with genuine zero WTP. Zero WTP was determined either on the basis 
of insufficient disposable income to pay the tax or a clearly stated indifference or aversion 
towards the expansion of the sanctuary and was accounted for using the spike model. 
Reasons for non-WTP included support for whaling (56.89%), not having sufficient income 
(19.11%), and concerns over the possible expansion of whale watching activities and how that 
might affect the whales (14.22%). 

Out of the 99 respondents who were willing to pay, 41 (41.41%) had a preference against 
whaling in the bay, 37 (37.37%) believed that there are environmental benefits of expanding 
the sanctuary, 15 (15.15%) expected that the expansion would increase economic benefits 
from whale watching, and 6 (6.06%) believed that the expansion is needed to increase whale 
stocks in Icelandic waters. The reasons expressed for WTP and non-WTP complement the 
attitudinal data on whaling in Iceland, providing a deeper insight on respondents’ reasoning 
in this regard. Among the 99 respondents with WTP, 92 (92.93%) were against whaling in 
Iceland or indifferent, and among the 225 people with zero WTP, 148 (65.78%) were in favour 
of whaling, and a further 75 (33.33%) were either against whaling in Iceland or indifferent.  
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4.3. Bid elicitation responses 

Table 3 summarises the responses of participants to the bids offers.  Among the 95 
respondents who completed the bidding process, 87 (87.88%) accepted the first bid offer and 
12 (12.63%) rejected it. Subsequently, of the 87 participants who accepted the first bid offer, 
45 (51.72%) answered ‘yes/yes’, 38 (43.68%) answered ‘yes/no’, and 4 (4.60%) refused to 
answer, resulting in their responses being dropped from the final results. From the 12 
respondents who rejected the first bid offer, 8 (66.67%) had ‘no/yes’ and 4 (33.33%) had 
‘no/no’ responses. The acceptance probability of the first bid gradually decreased as the sums 
increased, except for 6.000 ISK bid, but it is more random in the second bid where the highest 
bid acceptance rates are for 14.000 ISK and 8.000 ISK (not including 4.000 ISK, which was only 
offered once). Similar bid acceptance patterns were found in other ES valuation studies 
focused on marine and coastal protection (Rodella et al., 2019; Wang & Jia, 2012). 

Table 3. Summary of bid responses. 
First bid 
amount 

ISK 

Yes No Second 
higher 

bid 
amount 

ISK 

Yes No Refuse to 
answer 

Second 
lower bid 
amount 

ISK 

Yes No 

2000 
17 
(94.44%) 1 (5.56%) 4000 

1 
(50.00%) 

1 
(50.00%) 0 1000 

2 
(66.66%) 

1 
(33.33%) 

4000 
17 
(89.47%) 

2 
(10.53%) 6000 1 (100%) 0 (0.00%) 0 3000 

5 
(71.43%) 

2 
(28.57%) 

6000 
18 
(94.74) 1 (5.26%) 8000 

4 
(50.00%) 

4 
(50.00%) 0 5000 

1 
(100.00%) 0 

8000 
14 
(82.35%) 

3 
(17.65%) 10000 

5 
(62.50%) 

3 
(37.50%) 0 7000 0 0 

10000 
21 
(80.77%) 

5 
(19.23%) 12000 

7 
(46.67%) 

6 
(40.00%) 

2 
(13.33%) 9000 0 

1 
(100.00%) 

   14000 
9 
(75.00%) 

3 
(25.00%) 0    

   16000 
6 
(42.86%) 

7 
(50.00%) 1 (7.14%)    

   18000 
4 
(44.44%) 5 (55.56) 0    

   20000 
8 
(44.44%) 

9 
(50.00%) 1 (5.56%)    

Total (% 
of 99) 

87 
(87.88%) 

12 
(12.12%) 

Total (% 
of 87) 

45 
(51.72%) 

38 
(43.68%) 4 (4.60%) 

Total (% 
of 12) 

8 
(66.67%) 

4 
(33.33%) 

 

4.4. Socio-demographic characteristics 
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Table 4 provides the descriptive statistics for the regression model’s predictor variables 
grouped according to respondents’ WTP (positive or zero) for the expansion of the sanctuary. 
The mean outcomes with standard deviations in parentheses are provided for each predictor 
variable. The predictor variable information suggests that those willing to pay for the 
expansion tend to be slightly younger with an average age of around 47 as opposed to 52 for 
those with zero WTP; better educated, with 52% and 32% respectively being degree-
educated; and tend to prioritise protection of natural areas more than the respondents with 
zero WTP. Gender and support for whaling were other two variables that differed 
considerably between the groups, with 60.61% of those with WTP being female compared to 
39.39% of those with no WTP. Far fewer whaling supporters were willing to pay for the 
sanctuary expansion (7.07%), compared to 65.78% whaling supporters that had genuine zero 
WTP. 

Table 4. Summary of predictor variables. 
Predictor variables WTP for expansion (n=99) Genuine zero WTP (n=225) 
 Mean (Standard Deviation) Mean (Standard Deviation) 
Sociodemographic variables 
Age 46.66 (19.21) 52.47 (15.85) 
Gender 0.39 (0.49) 0.66 (0.47) 
Education 0.52 (0.50) 0.32 (0.47) 
Residence 0.74 (0.44) 0.67 (0.47) 
Participation in labour market 0.66 (0.48) 0.72 (0.45) 
Disposable income 0.15 (0.36) 0.23 (0.42) 
Marital status/ cohabitation 0.67 (0.47) 0.78 (0.41) 
Number of persons in household 2.63 (1.34) 2.95 (1.41) 
Attitudinal and visitor variables 
Visited Faxaflói Bay 0.67 (0.47) 0.63 (0.48) 
Supports whaling 0.07 (0.26) 0.66 (0.47) 
Prioritises protection of natural areas 0.20 (0.40) 0.02 (0.14) 

 

4.5. Logistic regression model and WTP estimates 

The results of the logistic regression model with standard errors in parentheses are presented 
in Table 5. As a result of the failure by some respondents to complete either the attitudinal 
or the socio-demographic survey questions, the eventual sample dropped from 324 to 287 
observations. In the logistic regression, the most important determinant of WTP is the 
constant and the statistically significant predictor variables include age, number of persons in 
the household, support for whaling and prioritising protection of protected areas, which were 
all significant at the 1% level. Education was significant at the 5% level; and gender – at the 
10% level. 

Table 5. Logistic regression results - Faxaflói Bay. 
Variable Coefficient (Standard Error) 
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Socio-demographic 
Age –0.312 (0.118)*** 
Gender –0.595 (0.346)* 
Residence   0.115 (0.388) 
Education   0.715 (0.360)** 
Labour market participation –0.203 (0.412) 
Income over 500,000 ISK –0.286 (0.464) 
Marital/cohabitation status   0.492 (0.422) 
Number of persons in the household –0.430 (0.146)*** 
Attitudinal and visitor 
Visited Faxaflói Bay 0.549 (0.497) 
Supports whaling –2.917 (0.444)*** 
Prioritises protection of natural areas 1.957 (0.660)*** 
 
Constant 2.155 (0.895)*** 
N 287 
Log-likelihood –115.245 
LR Chi2 139.320 
Prob. > Chi2 0.000 
Pseudo R2 0.377 

***indicates significance at 1% level; ** significance at 5% level, and * at 10% level. 

The mean WTP calculated using logistic regression and the zero-spike model is set out in Table 
6. When the 225 observations with zero WTP were included, the mean WTP was 5,082 ISK 
(42 USD in 2018 prices); if we restricted the observations to non-zero WTP, the mean was 
17,117 ISK (141 USD in 2018 prices). When the mean WTP (including genuine zeros), is 
multiplied by the number of tax payers in Iceland in 2016, which was around 260,426 
(Directorate of Internal Revenue, 2016), it amounts to around 1.32 billion ISK (10.9 million 
USD in 2018) (Table 6). 

Table 6. Mean willingness to pay for expansion. 
Variable Number of 

observations 
Mean ISK Standard 

error 
95% confidence 
interval 

Multiplied by 
Icelandic taxpayers 

WTP (including 
genuine zero 
WTP) 

320 5082 553.1174 3993.431 3993.431 ≈ 1.32 billion ISK 

WTP (excluding 
genuine zero 
WTP) 

95 17117 1142.628 14848.42 14848.42 ≈ 4.46 billion ISK 

 

 

5. Discussion 
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5.1. Attitudinal data 

The problems in the healthcare sector and lack of affordable housing that have dominated 
the Icelandic public debate over the last few years were most often marked in the survey as 
the most pressing issues. That just over 5% of respondents chose the protection of natural 
areas as the most pressing issue in Iceland indicates limited concern about nature 
conservation, which may be partly due to the perceived pristineness of Icelandic nature, a 
commonly reported preconception (Karlsdóttir, 2013; Sæþórsdóttir et al., 2011; Sæþórsdóttir 
et al., 2018). Recycling and improving efficiency of resource use were most often selected 
types of individual environmental behaviour, which is similar in other OECD countries 
(Eurobarometer, 2014). 

The respondents’ scepticism about the importance of whaling to the Icelandic economy 
resonates with the ongoing debate on the economic viability of whaling, where the majority 
of opinions in the popular media argue that whaling is a loss-making industry that damages 
the image of Iceland internationally (Kjarninn, 2015), while their opposition contends that 
controlled harvesting of whales is a sustainable use of natural resources (IoES, 2019) and a 
part of Icelandic national identity (Brydon, 2006).  

The survey results reveal an approximately three-way division of opinion about Icelandic 
whaling – one third for, one third against and one third indifferent. This division largely 
coincides with the recent survey data from Gallup (2017) and Media and Market Research 
Iceland (MMR, 2018). In 2017, 24.7% of surveyed Icelanders were against minke whaling, 
45.8% were in favour of it, and 29.5% did not express an opinion. The respective percentages 
for fin whaling were 29.3% against, 35.4% for, and 35.4% neutral. MMR survey data from 
2018 shows that 34% were supportive of a resumption of whaling in Iceland in 2018, 34% 
were against, and 31% did not express an opinion.  

The relatively lower support for fin whaling can perhaps be explained by the fact that fin 
whales are an endangered species globally according to the International Union for 
Conservation of Nature (IUCN) and that its harvesting in Iceland has been unsteady and 
resumed in 2018 after a two-year break (IoES, 2019). Even though fin whale stocks in Iceland 
are reportedly healthy and the harvesting quota adheres to strict standards (Víkingsson, 
2019), the endangered status makes their utilisation less appealing to the public. Moreover, 
resumption of fin whaling has received a considerable amount of attention in the 
international media (The Guardian, 2018; The Seattle Times, 2018), which may have 
influenced respondents’ opinions, together with the fact that fin whales are much larger 
animals than minke whales that have been more commonly hunted in Icelandic waters. 

 

5.2. Willingness to pay outcome 
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WTP elicited in this study of 5082 ISK/42 USD per person is considerably lower than the 
individual WTP estimates from the previous CV studies in Iceland, which range between 7,122 
ISK/60 USD and 24,790 ISK/207 USD (2018 prices) (Cook et al., 2018a; Cook et al., 2018b; 
Einarsdóttir et al., 2019). This may be partly due to the differing contexts – the previous CV 
studies in Iceland were concerned with preservation of currently unprotected natural sites 
while this case is related to expansion of an existing protected area. Moreover, this is the first 
CV study in Iceland concerning non-market valuation of marine environments while the 
earlier studies focused on terrestrial ecosystems. The former have been widely debated and 
have been on the public policy agenda or a few decades while the latter dates back just over 
a decade since the resumption of commercial whaling.  

One of the reasons provided by respondents for non-WTP was the fact that expanding the 
sanctuary in does not imply any major transaction costs as it involves simply redrawing, ‘an 
imaginary line in the water’ (survey data). Moreover, 14.22% of those with genuine zero WTP 
expressed their concern over potential negative effects of expanding whale watching 
activities in the bay. This concern is legitimate as whale sanctuaries by default do not imply 
any control over activities other than whaling, while whale watching presents its own 
disturbances to whales (Cook et al., 2019b; Lusseau & Bejder, 2007; Ritter, 2003). 

Even if lower compared to the previous ES valuation studies in Iceland, the WTP sum of 1.32 
billion ISK elicited in this study is not insignificant when put into the context of the economic 
gains from whale ES through commercial whaling and whale watching. The most recent data 
from the Institute of Economic Studies at the University of Iceland (IoES, 2019) estimates that 
minke whaling made around a 3.8 million ISK (32,000 USD) loss in 2016, and fin whaling was 
not economically viable during the first few years after its resumption in 2013 due to high 
initial costs of restarting operations. The total income from whale watching in Iceland, 
according to the same study, was 3.2 billion ISK (27 million USD) in 2017, with total profits of 
around 100 million ISK (855,000 USD) (IoES, 2019, p. 21). The WTP to expand the sanctuary 
elicited in this study amounts to around 41% of the total income from whale watching in 2017. 
When the number of whale watching passengers in the Faxaflói Bay in the same year (169,630 
according to IceWhale (2019), is multiplied by the average cost of a whale watching tour from 
the Reykjavík harbour (around 11,000 ISK), the direct expenditure amounts to around 1.9 
billion ISK (16 million USD), of which the aggregate WTP in this study is around 68%.  

The fact that respondents with positive WTP were willing to pay significantly more than the 
whole sample including zero WTP highlights that the issue of whaling in Iceland provokes 
strong diverging opinions, either for or against, and reiterates the main points of the 
discussion on participants’ attitudes in relation to opinion polls on public support for whaling 
in Iceland (Gallup Iceland, 2017; MMR, 2018). The proportion of the sample (after exclusion 
of protest voters) who were willing to pay for the expansion was almost 30%, which is similar 
to the proportion of the Icelandic population that expressed their aversion to whaling in the 
previous polls. 
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This study contributes to the growing body of literature concerned with non-market valuation 
of marine ES and MPAs, yet varying contexts and approaches to study design limit the 
comparability of WTP outcomes. A few recent studies broadly related to the underlying 
general themes of this paper and applying similar valuation methods include Casiwan-Launio 
et al. (2011) on residents’ WTP and willingness to work (WTW) for the preservation of a fishery 
reserve in Philippines Bicol region; Boxall et al. (2012) on the economic values associated with 
the recovery of marine mammal populations in Canada; Kenter et al. (2013) CV study on 
divers’ and anglers’ WTP for potential MPAs in the UK; and Batel et al. (2014) on economic 
values of marine conservation of an MPA for bottlenose dolphins. The study also resonates 
with some of the broader themes in literature on the role of ES valuation in MPA management 
and marine spatial planning (Hanley et al., 2015; Hussain et al., 2010; Jobstvogt, Hanley, et 
al., 2014; Russi et al., 2016; Torres & Hanley, 2017). 

 

5.3. Significance of the sociodemographic characteristics for WTP 

The statistical significance of age and gender for WTP in the regression model coincides with 
frequent association of support for whaling in Iceland with statistically older male population. 
There was no significant correlation between WTP and income but the number of persons in 
the household was significant at 1% level. This suggests that disposable income does not have 
a significant association with WTP but having to support more family members does. Jacobsen 
and Hanley (2009) in an analysis of 46 contingent valuation studies concerned with 
biodiversity preservation from around the world found that income was only significant in 
39% of the database studies. Non-significance of income for WTP is also prevalent in a number 
of non-market valuation studies concerned with marine conservation (Batel et al., 2014; 
Börger, Hattam, et al., 2014; Robles-Zavala & Chang Reynoso, 2018), but has been found to 
be significant in others (Brouwer et al., 2016; Jobstvogt, Watson, et al., 2014; Ressurreição et 
al., 2011; Ressurreição et al., 2012). 

Gender, age and education have been found to have significant correlation with WTP in 
numerous ES valuation studies in industrialised countries (Jin et al., 2010; Liu et al., 2019; 
Ressurreição et al., 2011). Comparing the logistic regression model results to other CV studies 
in Iceland, gender, education, residence and high income were also found to be statistically 
significant in the CV studies of Hverahlíð and Eldvörp geothermal areas (Cook et al., 2018a). 
Income also had a statistically significant impact on WTP for preservation of the Heiðmörk 
natural park near Reykjavík (Cook et al., 2018b). 

 

5.4. Implications of the study outcomes for decision-making   

Marine and coastal ES specification, valuation and analysis of trade-offs have the potential to 
inform decision-making and maximise ecological, economic and social outcomes pertaining 
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to their management (Brown et al., 2001; Lester et al., 2013; White et al., 2012). The 
aggregate WTP of 1.32 billion ISK elicited in this study could be used to communicate 
Icelanders’ preferences related to expansion of the Faxaflói whale sanctuary, e.g. included in 
a cost-benefit analysis (CBA), should one be undertaken. Since the expansion would simply 
entail moving the sanctuary limit, the costs are likely to be negligible and the CBA would be 
likely to pass the Samuelson (1954) test, meaning that the aggregate social benefits would 
exceed the costs and characterise the change as socially desirable (Rodella et al., 2019). 
Moreover, the WTP estimate, together with the attitudinal data, could be used to support 
arguments concerning the significance of cultural ES provided by whales and to depict 
Icelandic stakeholder views on economic activities taking place in Faxaflói Bay when making 
decisions related to marine spatial planning. 

Whale sanctuaries, however, are a rather weak form of environmental governance with the 
only activity prohibited in them being commercial whaling while other activities with potential 
impacts on whales, such as sailing, whale watching, fishing and shipping, remain unaffected 
(Gjerden, 2008; Hinch & De Santo, 2011; Hoyt, 2005, 2012). Reviews of the two large IWC-
designated whale sanctuaries conclude that they lack scientific basis for the efficient 
protection of species and have been politically rather than scientifically motivated (Gerber et 
al., 2005; Zacharias et al., 2006). Cook et al. (2019b) find that the contribution of the Faxaflói 
Bay Whale Sanctuary to ecosystem-based management is very limited and that a clear set of 
preferences and measurable objectives is necessary to improve its efficacy. With an 
increasing number of economic activities taking place in the bay, there is a need for marine 
spatial planning that considers risks, interactions and trade-offs between them, and economic 
ES valuation can play an important role in decision-making. 

 

5.5. Ecosystem services implications of study  

Our study indicates that there may be a change in the ES provided by whales in Faxaflói Bay 
if the whale sanctuary was expanded: more cultural ES sourced through whale watching and 
reduced provisioning ES from whaling. The most recent expansion of the sanctuary in 2017 
already caused a considerable decline in minke whaling (Fiskifréttir, 2018). The proposed 
expansion is likely to make whaling even less profitable as vessels would have to venture 
farther away from the whaling station, thus reducing the supply of provisioning ES sourced 
from whales. On the other hand, the proposed expansion is likely to have a positive impact 
on whale watching and the supply of cultural whale ES. The previous increase in the size of 
the sanctuary was at least partly motivated by potential benefits to tourism (Vísir, 2017). That 
47.22% of respondents identified whale watching as important for the Icelandic economy 
compared to 28.46% who thought that whaling is important suggests that the economic gains 
from cultural ES are perceived to be more significant than those from provisioning ES. Whale 
watching activities, however, can have their own effects on whales, raising environmental 
concerns (Lusseau & Bejder, 2007; Rasmussen, 2014; Ritter, 2003). A study by Christiansen & 
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Lusseau (2015) focused on Faxaflói Bay revealed that encounters with whale watching boats 
cause behavioural disturbances in minke whales, leading to changes in feeding and breeding 
habits, and that a large increase in these interactions could negatively affect long-term whale 
conservation in the bay. 

 

5.6. Study limitations and further research 

In the absence of other attempts to assess values of whale ES in Iceland, this study serves as 
a guide for further research on the topic, yet it is not without its limitations. Firstly, to address 
the management needs, other ES value dimensions than monetary should be studied 
(Martinez-Alier et al., 2010; Stålhammar & Pedersen, 2017). For example, non-WTP for the 
sanctuary expansion does not necessarily imply that people do not value certain whale ES – 
they may value them in non-monetary terms, e.g. intrinsic values concerning existence, 
inspiration or aesthetic enjoyment (Chan et al., 2012; Jacobs et al., 2016; Kato, 2007). These 
values can be accounted for using non-monetary ES valuation techniques, e.g. sociocultural 
valuation, and integrated valuation methods (Dempster, 2009; Gómez-Baggethun & Martín-
López, 2015; Gómez-Baggethun et al., 2014). 

Secondly, due to the lack of reliable scientific information, descriptions of the conservation 
scenarios did not include predicted changes in whale ES and respondents had to make 
decisions based on incomplete information, which can potentially reduce the reliability of the 
study (Blomquist & Whitehead, 1998; Schläpfer, 2008). The current scientific knowledge 
about biophysical processes in the Faxaflói Bay marine ecosystem in relation to different 
economic activities and ES provisioning is very limited, therefore natural science research in 
these areas would be instrumental in enabling better-informed future valuation studies 
(Guerry et al., 2012; Tallis & Polasky, 2009).  

Thirdly, a relatively high proportion of protest voters presents a potential problem to the 
reliability of WTP results. The 41% proportion of protest voters determined in this study 
reaches the upper limit of the acceptable range of between 20% and 40%, as defined by 
Carson (1991). However, the proportions of protest voters vary greatly between other CV 
studies in Iceland – from 24% to 81% – which can be explained by the perception of already 
high taxes and the tendency of the public to distrust government spending (Cook et al., 2018a; 
Cook et al., 2018b; Einarsdóttir et al., 2019). In CV studies concerned with marine 
conservation from other parts of the world, the percentage of reported protest voters ranges 
from 10% (Ressurreição et al., 2011) to 20% - 42% (Giraud et al., 2002; Jobstvogt, Watson, et 
al., 2014; Rodella et al., 2019; Wang & Jia, 2012). 

Protest voters were excluded from the final results of the study following recommendations 
by Edwards and Anderson (1987), Jorgensen et al. (1999) and Carson and Hanemann (2005) 
in order to avoid distortion of WTP results through responses that do not reflect true 
preferences about given scenarios (García-Llorente et al., 2011). However, CV literature also 
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points out that the exclusion of protest voters may result in sample selection bias (Calia & 
Strazzera, 2001; Halstead et al., 1992) and impact estimates of WTP (Dziegielewska & 
Mendelsohn, 2007; Haab, 1999). This is an issue to keep in mind when interpreting the results 
and designing future studies, where additional questions could be asked to better verify the 
reasons for (non)WTP that would allow for a more accurate designation of protest voter 
status (Blamey et al., 1999; Dziegielewska & Mendelsohn, 2007). 

In theory, some of the respondents may have had negative WTP, which is not considered in 
this study as per the recommendations by Hanemann (1989) and Haab and McConnell (1998). 
This means that the results have to be interpreted with caution, especially when making 
policy recommendations (Clinch & Murphy, 2001). Around one third of the survey 
respondents had a preference against the expansion of the sanctuary resulting from either 
support for whaling or concerns over effectiveness of the proposed conservation scenario, 
but the study was not designed to account for the preferences of this group who may have 
negative WTP. This issue could be addressed in future studies by providing a wider range of 
bid options and additional questions or by applying different valuation methods, such as 
discrete choice experiments, where respondents are asked to choose between different 
conservation scenarios, allowing to account for a wider range of preferences (Clinch & 
Murphy, 2001; Hanley et al., 2001). Also, the most recent expansion of the sanctuary to its 
current limit in 2017 might have affected the results of the study as respondents may not see 
the urgency in further expansion. The results might also have been very different if the study 
had occurred in the aftermath of the recent decision by the government of Iceland to 
continue whaling for the next five years, permitting the harvesting of 209 fin whales and 217 
minke whales annually until 2023 (Vísir, 2019). 

Finally, the preferences of visitors who generate the majority of income from whale watching 
are not taken into consideration in this study as it was concerned with the preferences of the 
Icelandic people. Icelanders rarely go whale watching and thus the trade-off between whale 
watching and whaling, although important, may not be as directly relevant to their welfare as 
that of the many foreign visitors who are the main ‘consumers’ of whale watching and, to 
some extent, whale meat (Bertulli et al., 2016). Even though the economic gains from both 
industries largely go to Icelanders, the aesthetic enjoyment and other less tangible 
recreational and cultural benefits enjoyed by visitors constitute an important part of whale 
ES values that should be considered. For this purpose, a CV study estimating the consumer 
surplus of the whale watching visitors in Faxaflói Bay is currently underway, aimed at 
accounting for preferences of foreign visitors in this regard. 

Further research should also address the limitations listed above through non-monetary 
valuation and better estimates of non-use values of whales in Iceland; natural science 
research on ecological effects of different economic activities related to whale resources; and 
further development of non-market valuation techniques to address the problems of a high 
percentage of protest voters and potentially negative WTP. For improved understanding of 
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trade-offs between different uses of whale resources that could inform MSP, a 
transdisciplinary approach is required as well as close cooperation between ES valuation 
practitioners, natural scientists and policy practitioners (Granek et al., 2010; Guerry et al., 
2012; Jobstvogt, Watson, et al., 2014; Lester et al., 2013; Torres & Hanley, 2017). 

 

6. Conclusion 
 
Effective marine spatial planning requires reconciliation of different and sometimes 
conflicting activities and resulting trade-offs. For this purpose, a transdisciplinary approach is 
needed combining environmental, social and economic information and transcending subject 
boundaries to provide policy-relevant research. Using the contingent valuation method, this 
study set out to elicit Icelanders’ preferences and estimate willingness to pay for the 
expansion of the Faxaflói Bay Whale Sanctuary, which would ban commercial whaling in the 
entirety of the bay. In so doing, it adds new data to the international non-market valuation 
literature on marine spatial planning and, in particular, the whale watching versus whaling 
debate in Iceland. It holds a potential to inform decision-makers about the trade-offs between 
cultural and provisioning whale ES and public preferences regarding the management of 
Faxaflói Bay. 

 The mean willingness to pay of the 320 respondents who expressed clear preferences 
regarding the possible expansion, including genuine zero WTP, was 5,082 ISK (42 USD in 
2018), which, when upscaled to the number of taxpayers in Iceland, amounted to 1.32 billion 
ISK (10,9 million USD in 2019). The study shows that younger people, women, university-
educated respondents and those who prioritise the protection of natural areas had higher 
WTP, whereas supporting whaling and living with more people in a household negatively 
affected WTP. It also reinforces the outcomes in public opinion polls that Icelanders are 
divided on the issue of whaling. This information is very timely, with fin and minke whaling in 
Iceland having been extended until 2023 and the public debate on whaling continuing locally 
and internationally.  

However, some important questions remain regarding the effects of economic activities on 
the marine ecosystem of the Faxaflói Bay and its capacity to provide ES; valuing the full range 
of ES provided by whales, trade-offs between different ES; and management mechanisms 
that would address them. Further research in these areas could inform marine conservation 
and spatial planning in Iceland and beyond from an ES perspective, contributing to the United 
Nations’ Sustainable Development Goal 14 on the conservation and sustainable use of 
oceans, seas and marine resources, and adoption of ecosystem-based management. 
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