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Ecosystem services (ESs) may be both non-market and market based. Both may provide important input to societal welfare. Using natural resources, or converting nature in the development of market based ES may impact the access to non-market or more conservationist ES, and vice versa. How does the general public trade-off between these two types of ES? We use two valuation studies in Northern Norway to identify the public’s preferences for marine industries versus other marine use and non-use values. One study assesses willingness to pay to protect cold-water corals, a relatively abundant, and to some degree, protected resource off the coast of Norway. The other study elicits people’s willingness to pay for stricter regulations of industrial activity in the coastal zone, providing more coastal area for recreational activities. Both studies show strong conservation preferences, and willingness to forego blue industrial growth. However, these preferences are heterogeneous across socio-economic characteristics, and, interestingly, educational level is the characteristic that most distinctly separates the population into various preference groups.
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INTRODUCTION

There is a substantial push to increase the potential commercial output, or more specifically blue growth, from marine environments worldwide (EU, 2017; WB/UN, 2017). FAO defines Blue Growth as “Sustainable growth and development emanating from economic activities using living renewable resources of the oceans, wetlands, and coastal zones that minimize environmental degradation, biodiversity loss and unsustainable use of aquatic resources, and maximize economic and social benefits.” The marine commercial production, whether sustainable or not, is usually co-produced alongside other ecosystem services (ESs), which humans benefit from, and some of these services are traded-off against the commercial output, either directly or via allocation of space. Marine scientists, both natural and social, have long been sounding the warning bell with regards to economic growth plans in marine environments and the potential impacts on ecosystems and their services (Barbier et al., 2014), and have been warning about the move away from conservation toward conversion of ocean environments (Weaver and Johnson, 2012).

Largely the parties present at the discussion of conversion versus conservation are commercial interests, scientists, governmental institutions and non-governmental organizations, while the public is only indirectly represented via the latter two. Many of the marine issues are also far removed both physically and temporally from the public, and hence literacy, awareness and engagement is limited (Eddy, 2014; Guest et al., 2015). Indeed, even when close to the marine environments, and benefiting from their ESs, the general public often has limited impact upon choices made regarding the conversion of natural environments or resources into commercial activities and services. This is due to either institutional barriers, few arenas for contribution, or limited possibilities to organize interests. This does not, however, necessarily mean that the public has no preferences for the trade-offs that might occur in the push for blue growth. We therefore want to investigate the public’s preferences by combining results from two valuation studies, and discuss them in relation to the on-going debate on blue growth in the Arctic region of Norway. The studies both use choice experiments (CEs) (Hanley et al., 1998) regarding tradeoffs between cultural and supporting ESs on the one hand, and provisioning services on the other. We use the Millennium Ecosystem Assessment ES framework (Millennium Ecosystem Assessment [MEA], 2005) as it includes supporting services, which are of relevance for the coral case. The first study is related to cultural and supporting ES from cold- water coral conservation versus continued activities within fisheries and the petroleum industry. The data applied are extracted from CE internet surveys on cold-water coral protection in Norway, where we utilize the responses from Arctic Norway. The other study is a CE split sample survey assessing coastal recreational activities versus expansions in tourism and aquaculture industries in Arctic Norway. Some of the data in each of the two studies used here has been published earlier, separately (Sandorf et al., 2016; Aanesen et al., 2018).

On the conversion side, natural resource based industries include provisioning services from traditional offshore fisheries, oil and gas exploration and exploitation and marine aquaculture, in addition to cultural services from marine fishing tourism. Hence, the variety in blue growth spans out very different industries, and include the most important sectors of the Norwegian economy. Our focus on Arctic Norway is motivated by legitimacy arguments for the inclusion of local participation in ES trade-off decision making (Robards et al., 2011), and by the principle of subsidiarity, implying that social and political issues should be dealt with at the most immediate (or local) level that is consistent with their resolution (Graeger, 1996). Thus, our regional focus is especially motivated by the fact that in the Arctic the dependence on natural resources is greater than is the case for many more southern and urbanized areas. In addition, for industries like aquaculture as well as oil and gas, a super-proportional share of the future development is assumed to take place in Arctic Norway.

The paper explores how people in Arctic Norway trade off industrial activities, supplying provisioning services, for cultural and supporting services. Further, it analyses how such trade-offs depend on whether you live in rural or urban areas, and other socio-demographic characteristics like gender, age, education and income. The paper is organized as follows. In the next section we present the methodology and data collection. This is followed by a presentation of the results of the two surveys. The final section discusses and concludes.

MATERIALS AND METHODS

The Empirical Case – Arctic Norway

Arctic Norway differs from southern parts of Norway by offering more space per inhabitant, vast access to natural resources and outdoor recreational activities. Inhabitants in the region make extensive use of the nature and natural resources both for recreational and subsistence purposes (Aanesen et al., 2018). On the other hand, the region is also characterized by an economy heavily dependent on natural resource extraction, and public employment (Statistics Norway, 2018). Based on interviews with civil servants in the county administrations, industrial expansion is expected to come in already existing marine industries, such as aquaculture and marine tourism. Traditional fisheries are expected to remain a backbone of the economy in all three counties, but natural growth rates limit expansion in this industry. There is still large uncertainty regarding future developments in oil and gas exploration and exploitation in the Arctic. While aquaculture and the oil industry are relatively new industries in Arctic Norway, and less developed here compared to in the south, we find the largest and some of the most profitable Norwegian fisheries in this region. In addition, marine fishing tourism is more widespread in Arctic Norway compared to in the south (Borch et al., 2011). Aquaculture and the oil industry are clearly more capital intensive, at least compared to marine fishing tourism, which is more labor intensive. While the fisheries traditionally have required limited investments, technological development and the introduction of individual transferable quotas (ITQs) has made this industry more capital intensive (Johnsen and Jentoft, 2018). Technological development and downsizing of the fishing fleet has led to a substantial reduction in the employment in fisheries, making it less labor intensive. Nonetheless, it is still an important industry in many small arctic communities (Armstrong et al., 2014).

The industries studied vary across a number of different aspects; capital input, marine and societal location, ownership, and traditional versus modern. In Table 1 these scales are listed for the industries included in the surveys, in order to assess later whether any of these differences could explain variations in preferences.

TABLE 1. Industry scales.
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Based on expectations of growth in the mentioned marine industries, it is of interest to elicit to what degree residents are willing to trade off ESs, some of which they utilize extensively for recreational purposes, for economic growth.

The Surveys

Survey 1 – Protection of Cold-Water Coral Off the Norwegian Coast

From 2013 to 2015 a single CE survey was implemented in several different ways. The aim of the survey was to assess the Norwegian public’s willingness to pay to increase the protection of the cold-water coral reefs off the Norwegian coast. Positive effects of such protection in the form of supporting services (habitat) and cultural services (existence values) was traded off against negative effects of increased protection on provisioning services in the form of reduced access to sea areas for traditional bottom-trawling fisheries and oil and gas exploration and exploitation. The survey output was used to inform decision makers, as input in bioeconomic modeling and for testing the elicitation instrument (the CE technique). For the latter purpose, one and the same survey was implemented both electronically (internet) and as valuation workshops (see LaRiviere et al., 2014; Aanesen et al., 2015 for results from the valuation workshops). For use in this paper we have extracted respondents residing in Arctic Norway from two internet versions of the survey, giving a total of 75 respondents.

Currently, cold-water coral areas off the Norwegian coast totaling 2,445 km2 are protected in the form of marine reserves, and the CE asked whether people were willing to increase this area. We know that trawlers sometimes prefer to fish close to coral-reefs, and that the oil industry has been interested in exploring areas close to these reefs (Armstrong and van den Hove, 2008). Hence, the CE asked whether people were willing to protect coral areas even if this implied restrictions on commercial activities like bottom-trawl offshore fisheries and oil exploration. It has been observed that coral reefs seem to concentrate fish, and it is hypothesized that the reefs serve as shelter and refuge for young fish (Husebø et al., 2002). It has, however, not been scientifically verified that coral reefs in general are important habitat for young fish (Kutti et al., 2014). Hence, the CE asked if people were willing to protect coral areas, dependent on whether such areas were important habitat for young fish or not. Furthermore, choosing to not increase the protected area would have no cost. Choosing alternatives with larger protection would imply a cost, varying from 200 NOK (EUR 20,4) to 1000 NOK (EUR 102) (see Table 2 for attributes and levels). The choice cards used in the CE presented a status quo (SQ) alternative, with no changes in protected coral area and no costs, and two alternatives; one with protected area equal to 5,000 km2 and one with protected area equal to 10,000 km2, both implying extra costs. Appendix Figure A1 exhibits an example of a choice card. The survey encompassed 12 choice cards. We applied a Bayesian design and the Ngene software to decide the combination of attribute levels in the two non-SQ alternatives.

TABLE 2. Attributes and attribute levels in the two choice experiments (SQ is status quo level).
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Survey 2 – Preserving Coastal Zone Areas for Recreational Activities

In 2015 we implemented a CE among inhabitants of Arctic Norway, defined as the three northernmost counties; Nordland, Troms, and Finnmark. This survey aimed at eliciting whether inhabitants in the region were willing to pay to reduce the planned expansion in industrial activities taking place in the coastal zone. Due to methodological issues, the survey was implemented as a split sample survey, where one sample got a CE including a “number of new jobs” attribute, whereas the other sample got a CE excluding the job attribute. As results from the former are already published, we chose the latter, encompassing 490 respondents for this study.

The most prominent coastal commercial activities expected to expand in Arctic Norway the next decade are aquaculture and tourism. Depending on how restrictive the regulations are for commercial activities in the coastal zone, more, or less development will take place. More development implies more waste on the beaches and less catch by (private) recreational fishing. Hence, the SQ-alternative yields a situation with the highest visual intrusion of commercial activities, the highest increase in waste on the beaches and the largest reduction in recreational catches of fish. It is possible to restrict the commercial development, limit the increase in waste on the beaches and the reduction in recreational catches of fish, but this can only come at a cost. The cost varied from 500 Norwegian kroner to 3000. The choice cards presented three alternatives, an SQ and two alternatives with less development. Appendix Figure A1 exhibits an example of a choice card and Table 2 shows attributes and levels. The survey encompassed eight choice cards. We applied a D-efficiency design (Train, 2009) and the Ngene software to decide the combination of attribute levels in the two non-SQ alternatives.

For both surveys, permission to collect and store personal data was received from The Norwegian Centre for Research Data. This is the requirement for carrying out surveys with personal information in Norway, and at the time the surveys were carried out, respondent consent lay in active participation.

The Survey Samples

The female share is somewhat below 50% in Arctic Norway, and this is reflected in the coral survey. The coastal recreation survey, on the other hand, has a female share of 55%, which is above the population average. The distribution on age shows that both surveys have more people in the age group 51–67, and less people in the age group 18–31 compared to the Arctic Norway population. In other words, we have less young and more middle aged people in the survey than in the population. In addition, the survey respondents are more highly educated compared to the average Arctic Norway population. One reason for the very large difference in survey and population share for primary education is that the Arctic average includes all persons above 16 years, whereas the survey numbers include only people above 18 years. The difference, i.e., people 16–18 years old, will mainly belong to the primary education group. Note that university degree includes both lower (3 years) and higher (5 years) degrees. Finally, survey respondents do not have higher income compared to the Arctic Norway average. Table 3 shows socio-demographic characteristics of the two samples and compares them to averages for the Arctic Norwegian population. In addition to the choice cards, both surveys encompassed attitudinal questions and socio-demographic variables such as gender, age, education, and income.

TABLE 3. Socio-demographic characteristics.
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The Choice Experiment Methodology

We apply a random utility model (RUM) to process the data collected in the two CEs. RUM assumes that utility consists of two parts; one which can be observed by the researcher, and an idiosyncratic error term, unobservable for the researcher (McFadden, 1974). Assuming that the observable part of utility can be explained by characteristics of the good to be valued, i.e., the attributes, and by characteristics of the respondents, i.e., socio-demographics, we can formulate the utility of respondent n of choosing alternative j in choice occasion t as follows:
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where X is a vector indicating attribute levels, Z is a vector with socio-demographic characteristics, and b and a are parameters expressing attribute sensitivities and how such sensitivities vary across respondents with different characteristics.

Assuming utility maximization, respondent n will choose alternative j in choice occasion t if [image: image]. When the error term is identically and independently extreme value (Gumbel) distributed, the probability for choosing alternative j is given by;
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where [image: image].

The joint probability of observing all choices from each of the respondents is given by the product of the probabilities in (2) over all choice sets and respondents (Train, 2009). For ease of calculation, we usually use the log of this expression when deriving estimates for the b- and a-vectors. Using maximum likelihood optimization the log-likelihood function is given by
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where yjnt is a dichotomous variable taking the value 1 if respondent n chooses alternative j in choice occasion t, and 0 otherwise. Maximizing (3) with regard to b and a, we derive the attribute and socio-demographic parameter estimates that maximize the likelihood for the observed choices. The above statistical model is called the multinomial logit (MNL) model, and presupposes the IIA (independence of irrelevant alternatives) property. To ascertain that this property is fulfilled, we use the Hausman-McFadden test (Cheng and Long, 2007).

When the Hausman-McFadden test fails to ascertain the IIA property, the MNL model is not appropriate to analyze a specific dataset. Then other models, like the probit model, nested multinomial logit or mixed multinomial logit (MMNL) model has to be applied (Train, 2009). The MMNL model assumes heterogeneous preferences across individuals and the researcher decides the appropriate distribution to apply. This means that in addition to average preference sensitivities, which are reported in the MNL model, the MMNL model also reports standard deviations of the attribute preferences. Hence, the vector of attribute preferences, b, is now given by
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where [image: image] is the average of the distribution, μ is the lower definite of the Cholesky matrix and D represents draws from the specified distribution. When the preference sensitivities are random, the model no longer has analytical solutions, and simulations must be applied to find the maximum of the log-likelihood function. Hence, in the MMNL model choice probabilities and the LL function are now given as follows:
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RESULTS

We use random utility theory to process the two datasets. Ideally, we would use the mixed multinomial logit model. A mixed multinomial logit model is a multinomial logit (MNL) model with random coefficients drawn from a cumulative distribution function, while the MNL model exhibits fixed coefficients (Hensher et al., 2005). However, the coral dataset encompassing 75 respondents is small for running mixed MNL models with socio-demographic interaction variables that may take up to 10 values. The MNL model requires a lower number of observations to estimate coefficients for both the attributes and attribute interaction with socio-demographic characteristics. On the other hand, for the coastal recreation dataset we had to reject the IIA property (independence of irrelevant alternatives) (ChisqTestStat = 664.5, p-value = 0.00), and thus we cannot analyze it using the MNL model (Hausman and McFadden, 1984). Often, the MNL and the mixed MNL models do not give very different results, but due to higher degree of flexibility the mixed MNL model yields a higher R-squared. We ran the mixed MNL on the coral dataset to check whether this substantially changed the estimated coefficients compared to the MNL model [see results for this in Appendix (Table A1)]. As this was not the case, we continued to analyze the coral data by the MNL model.

On average, people are indifferent when it comes to all commercial attributes except tourism. The coefficient for the tourism attribute is significant at 10% level, and the sign is negative, indicating that people prefer to see more rather than less tourism facilities along the coast (see Table 4). Note that for all commercial attributes a negative sign of the coefficient implies a positive preference for the actual industry. The oil and gas (oil), and fisheries attributes take the value 0 if protection does not conflict with these activities, and 1 if it does. Hence, a negative sign on each of these attributes implies that people are less willing to protect coral reefs if this conflicts with commercial activities, i.e., they “protect” the commercial activities. The aquaculture (aqua) and marine fishing tourism (tourism) attributes takes the value 0 if the commercial activity is present along the coast and 1 if it is not. Hence, a negative sign for each of these attributes indicates a preference for their presence.

TABLE 4. Average preference sensitivities for economic vs. environmental attributes across two surveys.
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Insignificant coefficients means either that people are indifferent with respect to the actual industry or that preferences in support of the industry are equally strong as preferences against. The non-significant standard deviation for the oil attribute [see Appendix (Table A1)] indicates that people are indifferent to whether or not this industry is hampered in its activities when they choose to protect more coral reefs. The significant standard deviation for the fisheries attribute means that people’s preferences for offshore fisheries activities are heterogeneous, and that those who oppose protection if it hampers fisheries activities cancel out those who support such protection. Both aquaculture and tourism have relatively large and significant standard deviations, implying heterogeneous preferences for the presence of both industries. For aquaculture, this implies that preferences for seeing aquaculture plants along the coast are equally strong as preferences for not seeing such plants along the coast.

Stated preferences for supporting and cultural ES in the coral survey, expressed by the habitat and the two size attributes, are significant. On the one hand, there is a positive preference for protection of coral reefs due if it functions as habitat for fish. On the other hand, there are negative stated preferences for protecting cold-water coral per se, i.e., people do not hold positive existence values for coral reefs. In the coastal recreation survey, the cultural ES, expressed by waste on the beaches (waste) and recreational harvest (RecHarv) for local inhabitants, are both significant. The negative sign of the coefficient for the waste attribute implies that people have preferences for less waste on the beaches, as expected. The positive sign of the RecHarv attribute means that people prefer greater reductions in recreational harvests, to lower reductions. This seems somewhat counterintuitive, as we had expected that people would prefer lower reductions in recreational catches to higher ones. In a small follow-up face-to-face survey, applying the same questionnaire, we asked people about how they understood the RecHarv attribute, and about half of these respondents said they assumed this was recreational catches for tourists (Aanesen et al., 2018). In such a context, a positive sign for the RecHarv attribute coefficient is as expected, as it indicates a preference for higher reduction in catches for tourist fishers.

The only large, urban center in the region is the city of Tromsø, and from previous studies on preferences for recreational ESs in Arctic Norway we know that respondents from this city state preferences significantly different to the average of the region (Aanesen et al., 2018). Thus we split the two datasets in two sub-sets, one containing only respondents from Tromsø, and the other all other respondents. Results from the four subsets are shown in Appendix (Tables A2, A3). For the coral dataset the split does not affect the results. The attribute coefficients for the urban subset are more extreme compared to the rural subset, which may be due to the lower number of respondents. For the coastal recreation dataset two attributes that had significant average coefficients in the full dataset, are no longer significant. These are tourism and RecHarv. They still have significant standard deviations. The average coefficients for tourism are smaller in both subsets, and while significant at 15% level in the rural subset it is not significant at any reasonable level in the urban subset. This indicates that in the urban subset there are more respondents who are either very positive or very negative to seeing marine tourism facilities along the coast. In the rural sub-set stated preferences for this attribute are less polarized. Regarding the RecHarv attribute, the urban subset exhibits a higher average attribute coefficient and standard deviation compared to the full dataset, whereas the rural dataset exhibits a lower average coefficient and standard deviation. This means that urban respondents have stronger preferences for reduction in recreational harvest compared to rural respondents. While the difference in average attribute coefficient in the two subsets is significant, this attribute is no longer significant in any of the subsets.

The variables we used to test how preferences vary across personal characteristics were gender, age, education, and income. Gender took the value 1 if the respondent was a man and 2 if a woman. Age is a continuous variable starting at 18 (the youngest respondent) and running to the age of the oldest respondent, who was 74 years old. Education is a discrete variable, running from 1, which is education at primary school level, to 4, which is education at graduate university level. Income is given by income intervals, starting with 1, who are those who earn below 200,000 Norwegian kroner annually (USD 23,530), and running through 15, who are those earning more than 1 million Norwegian kroner annually (USD 117,467). In Table 5 the estimates of the interaction terms are presented. The results for the full models are given in the Appendix (Tables A4–A7).

TABLE 5. Socio-demographic interaction effects; average estimates for interaction parameters (standard error in brackets).
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Education is the socio-demographic variable which most effects average preferences, and the sign of the effect is unambiguously negative. The negative estimate of the oil_edu and fish_edu interactions indicates that people with higher education are less willing to protect coral-reef areas if this hampers oil and gas, and offshore fisheries activities. Similarly, the positive sign of the aquaculture-education interaction implies that higher educated people prefer to see more rather than less aquaculture plants along the coast. Hence, across both surveys there is a tendency that higher educated people are more positive to industry compared to lower educated people. On the other hand, higher educated people are more willing to protect larger coral reef areas than are lower educated people, which can be seen from the positive sign of the large_edu interaction estimate. In addition, they are willing to pay more for coral reef protection, which is indicated by the positive cost_edu interaction estimate. Higher educated people also have greater preferences for reduction in waste on the beaches, which can be seen from the negative sign of the waste_edu interaction estimate.

In Appendix (Table A5) we observe that the sign on the interaction terms waste_sex and cost_sex are negative. This indicates that women are more concerned about increases in waste on the beaches, but they are less willing to pay to reduce it. In the coral survey none of the interaction terms with gender are significant, implying that gender is not a characteristic that explains differences in preferences for coral protection. The negative sign of small_age and large_age in Appendix (Table A4) indicates that younger people are more willing to protect coral reefs per se (both small and large areas) than are older people. Similarly, the positive sign of the waste_age interaction estimate indicates that younger people have greater preferences for reduction in waste on the beaches than have older people.

Finally, the tourism_inc and waste_inc interaction coefficients in Appendix (Table A7) show that income is positively interacted with tourism and negatively with waste. The former implies that people with higher income are more positive to marine fishing tourism facilities along the coast, and the latter that higher income people are more negative to waste on the beaches.

DISCUSSION AND CONCLUSION

Traditionally, Arctic Norway has been more marginalized than the rest of the country when it comes to income, education and job possibilities. One might expect that in such areas the focus on conversion in the form of commercial expansion and new jobs would trump conservation in the form of increased protection of non-market ESs. However, our results show that conservation has strong support in Arctic Norway, while people are indifferent to expansions in important marine industries like aquaculture, fisheries and oil and gas. Only for marine fishing tourism do people state a positive preference.

This is the unified result from two CE surveys implemented in this region. People prefer to protect offshore resources such as cold-water coral reefs due to their importance as habitat for fish, and they do not care if this implies limitations on commercial activities such as fisheries and oil and gas. Similarly, people prefer management alternatives for the coastal zone that favor less waste on the beaches and lower harvest for recreational fishers, and they do not care whether they can see aquaculture plants along the coast. On the other hand, they are positive to see marine fishing tourism facilities along the coast.

Unexpectedly, only one socio-demographic variable showed significant effects on the preferences for more than one attribute in both surveys, namely education. In both surveys, people with higher education were either more positive to commercial activities like aquaculture, or less willing to protect coral areas if this hampered commercial activities like oil and gas exploitation and fisheries (see Appendix Table A6). There may be a few explanations for this. First, more highly educated people may see the necessity of economic activities for national welfare. Second, people with higher education may be more in favor of high-tech industries because these industries yield larger opportunities for well-paid jobs for higher educated compared to lower educated people. Examples of such industries are oil and gas, and aquaculture, both of which higher educated people exhibit more positive preferences toward compared to lower educated people. Marine fishing tourism, on the other hand, is not an example of a high-tech industry offering well-paid jobs, and for this industry higher educated people does not exhibit more positive preferences compared to lower educated people.

Although more willing to accept and protect commercial activities, higher educated people also have greater preferences for protection of large coral-reef areas, as long as these areas are not important for the oil and gas industries and for offshore fisheries, and they are more adverse to increases in waste on the beaches, compared to lower educated people. This means that they see the need for protection of natural habitats, and the ESs they provide, but are not willing to compromise commercial activities that are currently large income generating sectors to the Norwegian economy.

In general, preferences do not vary much according to gender, age, and income. A few exceptions exist. Women, younger people, and people with higher income have stronger negative preferences for more waste on the beaches than had men, older people, and people with lower income. The fact that women and younger people have stronger pro-environmental preferences than have men and older people is not unexpected, and has been demonstrated in previous work. For example, Togler et al. (2008), reporting from a survey on environmental protection and using a large micro-dataset with respondents from 33 western and eastern European countries, demonstrates that women hold stronger (positive) preferences toward the environment and are more willing to contribute to its protection. Their higher willingness to contribute is measured both as voluntary contribution from their net income and in the form of increased taxes. Likewise, Togler et al. (op cit) demonstrate a negative correlation between environmental preferences and age, implying that younger people have stronger (positive) environmental preferences than have older. Dalen and Halvorsen (2011) reports from a survey conducted for the OECD on environmentally friendly efforts in households, based on 10,000 households distributed amongst 10 countries. They show that women tend to be more positive to hypothetical pro-environmental policy measures, but also underline that since these hypothetical responses are not mirrored in reported behavior, they cannot say anything about gender differences in actual behavior. Villamor et al. (2014) use gender as one explanatory variable when discussing various strategies of land use, and show that while men incorporate trees in farm production it is mostly for financial purposes, women plant trees for soil conservation and subsistence reasons.

From Appendix (Table A1), we observe that when allowing heterogeneous preferences across respondents for coral-reef protection, people exhibit significant heterogeneity when it comes to protection that hampers fisheries activities, while they are far more homogeneous when it comes to protection that hampers oil and gas activities. As in the MNL model, neither of the attributes has a significant estimate. However, while this “indifference” result regarding the oil and gas industry can be interpreted as if they do not care whether coral-reef protection hampers oil and gas activities or not, this is not the case for fisheries activities. The significant standard deviation indicates that there are some people that oppose the idea of protecting coral-reefs when this hampers fisheries activities, and some who support this idea. This difference in attitudes to the two industries is interesting. It indicates that some respondents have strong preferences for unhampered fisheries activities, but do not care whether oil and gas activities are affected. Such a result may be related to fisheries being an old and traditional industry, perceived to have some historic rights in relation to ocean access. Oil and gas exploration, on the other hand, is a young industry in Arctic Norway, and its development is currently very limited. However, this industry has generated huge wealth in Norway, which in turn generates expectations in Arctic Norway as the industry expands northward. It is probably such expectations that lead to significantly lower willingness to limit oil and gas activities among higher educated people compared to lower educated people, seeing the potential for well-paid jobs.

While future expansions in oil and gas related activities in Arctic Norway are highly uncertain (Meld. St. 16, 2014/2015), the exporting industry with the largest expectations for future expansions in Norway in general, and in Arctic Norway in particular, is aquaculture (op cit). Due to problems connected to sea-lice infestation in the heaviest aquaculture concentrated regions, a super-proportional share of the growth in this sector is supposed to take place in Arctic Norway (op cit). In this context, our results, showing that people on average are indifferent to seeing aquaculture facilities along the coast are interesting. Although not an unambiguous endorsement of the governmental policy, it shows that people in Arctic Norway in general do not oppose the idea of more aquaculture facilities along the coast, and that the higher educated a person is, the more likely that (s)he supports such a policy. On the other hand, the significant standard deviation indicates strong preference heterogeneity for this commercial activity. This, in turn, means that parts of the population supports the existence, and possibly, expansion of aquaculture along the coast in Arctic Norway, while other parts oppose such plans. In 2015, the Tromsø municipality, together with four neighboring municipalities, developed an inter-municipal coastal plan, in which 20 new areas were designated to aquaculture activities (Tromsø municipality, 2015). While parts of the population welcomed the plan, it also was strongly criticized (see, e.g., Brattland and Eythorsson, 2016).

The urban – rural divide, which we expected to find, is not very pronounced. One could hypothesize that this is due to the division made between rural and urban, where only respondents from the city of Tromsø are in the latter group. However, on the contrary, including respondents from more towns in the urban subset only contributed to make the distinction between results from the two subsets, urban and rural, less distinct. Hence, Tromsø respondents can be seen as one extreme on a continuum (of preferences) from urban to rural preferences.

Though relatively few studies of conservation preferences include trade-offs between conservation and conversion, similar results as ours regarding preference for conservation rather than conversion are also found elsewhere. For example, Morrison et al. (1999) used a CE to trade-off environmental preferences and job-losses, from protecting a large wetland in Australia. While both environmental attributes and the job-attribute were significant in explaining the choices people made, people were on average willing to pay AUS $ 0.13 per extra job versus AUS $ 4 per additional endangered species in the area. This implies that people on average are willing to accept the loss of 30 jobs if this means an increase of one endangered species in the wetland area studied. Mallawaarachchi et al. (2001) used regional income to represent the economic attribute, and two environmental attributes in a CE on protection of natural vegetation in an area also suitable for cane production. The results showed that people on average were willing to pay less than one AUS $ for an increase in regional income of 1 million AUS $ versus AUS $ 2.56 per 1000 hectare protected woodland and AUS $ 39.95 for the protection of one additional hectare of wetland.

Observing that many valuation surveys amongst the general public underline the preferences for conservation over conversion, parallel with a development where many countries, like Norway, are increasingly losing non-converted areas, one could ask to what degree “ordinary” people’s opinions are accounted for in decision making? Skonhoft and Solem (2001) have shown how terrestrial natural habitats are converted into private or commercial use at an increasing pace in Norway, and globally in the case of the marine Halpern et al. (2008) demonstrates a similar trend. Our results indicate that including the publics’ preferences in decision-making to a larger degree than what seem to be the case currently, may change this trend.
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APPENDIX
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FIGURE A1. An example of a choice card used in the cold-water coral discrete choice experiment.
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FIGURE A2. An example of a choice card used in the coastal recreation choice experiment.



TABLE A1. Mixed MNL model for coral dataset.
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TABLE A2. Preference estimates for urban and rural respondents for the recreation dataset.
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TABLE A3. Preference estimates for urban and rural respondents in coral dataset.
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TABLE A4. Results for model with socio-demographic interaction for age.
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TABLE A5. Results for model with socio-demographic interaction for gender.
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TABLE A6. Results for model with socio-demographic interaction for education.
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TABLE A7. Results for model with socio-demographic interaction for income.
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