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Abstract

:

A New Ecological Paradigm scale was used as a measurement tool to determine consumer perception of the environment through the context of red seabream (Pagrus major) aquaculture and the use of copper-alloy nets. To identify the underlying dimension of consumer perception, exploratory factor analysis was conducted, which showed that consumer perception comprised two dimensions—nature and balance, and human dominance—yielding two indicators as independent variables for a contingent valuation method estimation. The estimation results indicate that demographic variables and one consumer perception variable (i.e., the human dominance indicator) are insignificant. However, the economic variable, one consumer perception variable (i.e., nature and balance), and seafood preference are significant. Finally, willingness-to-pay was estimated for sustainable aquaculture products by comparing the mean willingness-to-pay within New Ecological Paradigm-level groups.
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1. Introduction


Demand for sustainable aquaculture is growing [1,2,3]; in particular, an aquaculture system that maintains economic, environmental, and social sustainability [4]. With increasing awareness of its value for the environment, sustainable aquaculture is gaining greater interest among fish farmers, as well as consumers. In 2010, the World Wide Fund for Nature (WWF) initiated the Aquaculture Stewardship Council (ASC) to promote sustainable aquaculture [5]. The council has developed ASC farm standards for certifying sustainable and responsible aquaculture. ASC’s consumer label intends to support sustainable aquaculture through a market mechanism that would enable consumers to identify responsibly farmed seafood, thereby generating a price premium for ASC-labeled products. The price premium can then be assessed by consumer willingness-to-pay (WTP) for sustainable aquaculture products.



Consumer WTP for sustainable aquaculture is likely to cause a chain reaction; for example, higher consumer value for sustainable aquaculture products increases demand from retailers and intermediaries, which subsequently incentivizes fish farmers to move toward sustainable aquaculture. Moving toward sustainable aquaculture is especially critical to cage farming enterprises that often produce unfavorable environmental conditions. In marine cage aquaculture for finfish species, a typical environmental issue involves managing the fouling in cage nets. Fouling is inevitable in fish culture, and mechanical and chemical measures are employed to handle it [6]. The main components of an antifouling agent are copper and zinc powders, which remove organisms that have adhered to cage nets [6]. However, the properties of antifouling agents can adversely affect the marine environment. The concentration of metallic elements in sediment near fish farming sites, for instance, has attracted public concern over environmental sustainability. One way to alleviate this concern and eliminate the metallic elements is by using copper-alloy aquaculture nets [7]. These nets do not require antifouling paint treatment, and the used net can be recycled into new nets. However, it is difficult for a producer to use copper-alloy nets in aquaculture due to the higher cost. The cost difference between using copper alloy and nylon nets could be interpreted as the cost in maintaining environmental sustainability in aquaculture. While public funding might be an option, the price premium from an eco-friendly consumer label could resolve cost issues. Given that conventional aquaculture is the dominant system, sustainable aquaculture using copper-alloy nets could lose its place in the industry without establishing consumer support.



The Korean government recently launched a research and development program for the adoption of copper-alloy nets in red seabream (Pagrus major) aquaculture. Red seabream is a popular sushi ingredient in South Korea, where its annual aquaculture production reaches an average of 5400 tons (Table 1). The government has installed a testing cage in a red seabream aquaculture farm to determine the feasibility of introducing copper-alloy nets in marine cage culture.



This study examines consumer perception of the environment and consumer WTP for sustainable aquaculture products when using copper-alloy nets. Specifically, the present research investigates consumer attitudes toward a pro-ecological worldview using the New Ecological Paradigm (NEP) scale. The results of the NEP measurements are used to conduct a double-bounded contingent valuation method (CVM) to estimate WTP for red seabream. The study also investigates which factors affect consumer value judgment using this analytical process.



The present findings contribute to promotion of sustainable aquaculture and seafood marketing as the CVM results could provide crucial information about the price premium of sustainable aquaculture products, as well as factors influencing WTP. Making this practical information available will enable marketers and policy developers to understand consumer purchasing behavior and value, thereby priming the transition from conventional to sustainable aquaculture.




2. Literature Review


2.1. New Ecological Paradigm


Support for sustainable aquaculture is growing stronger with the recognition of environmental sustainability. The ASC and the Marine Stewardship Council (MSC) are fishery certification schemes that reflect the value of ecology and environmental sustainability. The introduction of such schemes would be successful as long as consumers actively participate in and support the scheme because research shows that consumer perception eventually leads to support [8,9,10,11,12].



Certain psychological items can be used to measure consumer perception. For example, the NEP scale mentioned earlier and first proposed by Dunlap and Van Liere [13] is one of the most representative measurement tools for environmental awareness [14,15]. It initially comprised 12 measurement items; after 20 years of development, Dunlap et al. presented a refined version of this scale [14]. The revised NEP scale now comprises 15 measurement items including three dimensions: limitations of growth, nature and balance, and human dominance.



Scholars have used the NEP scale as a research tool to measure environmental awareness in various fields, such as education, environment, and marketing [16]. It has also been used to examine the effects of human environmental awareness on behavior and value judgment. For example, Park et al. integrated the NEP measurement scale and decision-making theory to analyze the influence of environmental awareness on travelers’ pro-environmental behavior [17].



The theory of planned behavior is a fundamental theory concerning human behavior and the decision-making process, which argues that human attitude, subjective norms, and perceived behavior control determine human behavior [8,18,19,20]. Fielding [8] states that environmental awareness is more likely to affect human attitude, which consequently affects human behavior. Kotchen and Reiling examined relationships between environmental attitudes and value for endangered species, as well as motivations for contingent valuation [21]. The authors integrated the attitude–behavior theory and economic valuation technique, and used the NEP scale as a proxy for attitude concerning the environment. This allowed them to estimate economic values of endangered species, such as falcons and shortnose sturgeons.




2.2. Contingent Valuation Method


The purchasing behavior and price premium of a product could reflect consumer value [22,23,24]. If NEP is a measure of environmental awareness, consumer value for environmental sustainability can be measured by examining the relationship between NEP and consumer WTP.



The CVM enables individuals to evaluate value for a hypothetical situation in which researchers have limited information on the real market. In CVM analysis, researchers develop a survey for a hypothetical market and ask a survey participant to make an economic decision (i.e., to buy or not to buy). Many academic studies have used CVM as an analytical tool. For example, in the environmental research field, it has been traditionally used for measuring non-market value for the environment [25,26]. It has seen application even in fields of outdoor recreation and tourism [27,28,29]. In food marketing research, CVM has been used to estimate consumer WTP for organic food and environmentally friendly products [30,31,32].



The theoretical background of CVM is choice modeling, which can be used in revealed preference and stated preference studies [33]. CVM itself is a stated preference study method, which assumes that an individual makes an economic decision to choose product A over product B to maximize utility. This selection is a function of utility maximization in repeated selection opportunities. The choices made by individuals under experimental conditions are used for estimating values in a hypothetical situation.



In a CVM survey, participants are asked to indicate their WTP for a good or service by answering whether or not they accept the offer given. Another way to determine WTP involves two-stage answers. At each stage, the suggested amount of money is different, similar to auction bidding. The survey participants must answer “Yes” or “No” to the stated prices that have been increased or decreased. This is called a double-bounded dichotomous choice CVM.





3. Methods


3.1. Sample


A major online survey company in South Korea recruited the survey participants for this study. The survey panel is designed to represent typical demographic variables of the Korean population, reflected in gender, age group, income level, and location. The participants were asked to respond to the survey questions based on their WTP for a sustainable aquaculture product, such as farmed red seabream. The research company distributed 2712 survey questionnaires to the panel members; 1000 usable responses were obtained (response rate of 36.8%).




3.2. Survey Instrument


The survey questionnaire comprises three parts: 1) attitude toward the environment; 2) WTP for sustainable aquaculture products; and 3) demographic information.



The current research used the NEP scale to measure the respondents’ attitudes. This scale has evolved over two decades, and among its variants, the author selected the revised NEP scale [14]. It consists of 15 items to measure survey participants’ perception and attitude (Table 2).



The survey respondents’ WTP was measured by their responses to a suggested price for sustainable aquaculture products (i.e., farmed red seabream). The survey began with displayed text concerning aquaculture (Table 3). Next, a randomly selected amount was proposed for determining WTP for a sustainable aquaculture product (i.e., red seabream for sushi). The survey contained two preference questions that required a “Yes/No” response: one for the randomly selected amount of money, and another for the modified amount of money.




3.3. Model


The double-bounded dichotomous-choice CVM analytically estimates WTP for sustainable aquaculture products. The author categorizes consumer responses into four types [34]. The first response type is “Yes/No,” which the researcher denotes as yi1=1 and yi2=0. Its probability model is shown below:


Pr(s,n)=Pr(t1≤WTP<t2)=Pr(t1≤zi′β+ui<t2)=Pr(t1−zi′βσ≤uiσ<t2−zi′βσ)=Φ(t2−zi′βσ)−Φ(t1−zi′βσ)Pr(s,n)=Φ(zi′βσ−t1σ)−Φ(zi′βσ−t2σ)



(1)




where Pr(s,n) represents the probability of an event that the survey participants accept the first offer (i.e., s = yes) and decline the next offer (i.e., n = no); t1 and t2 represent the suggested amount for the first and second offer respectively; zi is a vector of explanatory variables and ui is an error term.



The second response type is also “Yes/No,” denoted as yi1=1 and yi2=1. Its probability model is shown below:


Pr(s,s)=Pr(WTP>t1, WTP≥t2)=Pr(zi′β+ui>t1, zi′β+ui≥t2)



(2)







Equation (2) can be described based on Bayes’ theorem, as shown below:


Pr(s,s)=Pr(zi′β+ui>t1|zi′β+ui≥t2)∗Pr(zi′β+ui≥t2)Pr(s,s)=Pr(ui≥t2−zi′β)=1− Φ(t2−zi′βσ)Pr(s,s)=Φ(zi′βσ−t2σ)



(3)







The third response type is “Yes/No,” denoted as yi1=0 and yi2=1. Its probability model is shown below:


Pr(n,s)=Pr(t2≤WTP<t1)=Pr(t2≤zi′β+ui<t1)=Pr(t2−zi′βσ≤uiσ<t1−zi′βσ)=Φ(t1−zi′βσ)−Φ(t2−zi′βσ)Pr(n,s)=Φ(zi′βσ−t2σ)−Φ(zi′βσ−t1σ)



(4)







Finally, the fourth response type, “Yes/No,” is denoted as yi1=0 and yi2=0. Its probability model is shown below:


Pr(n,n)=Pr(WTP<t1, WTP<t2)=Pr(zi′β+ui<t2)=Φ(t2−zi′βσ)Pr(n,n)=1−Φ(zi′βσ−t2σ)



(5)







Using equations (1)–(5), the author derives the likelihood function for WTP estimation:


∑i=1N[disnln(Φ(zi′βσ−t1σ)−Φ(zi′βσ−t2σ))+dissln(Φ(zi′βσ−t2σ))+dinsln(Φ(zi′βσ−t2σ)−Φ(zi′βσ−t1σ))+dinnln(1−Φ(zi′βσ−t2σ))]



(6)




where disn, diss, dins, and dinn are indicator variables that represent the values of survey responses (i.e., s = yes, n = no).




3.4. Empirical Analysis


To analyze the collected data, STATA 15 was used [35]. After performing the exploratory factor analysis (EFA) on consumer perceptions of environmental concerns, the author utilized EFA results (i.e., underlying dimensions of consumer perceptions) as one of the independent variables in the double-bounded dichotomous choice model for sustainable aquaculture [36,37,38]. An economic variable (i.e., household income), socio-demographic variables (e.g., age, family size, and gender), and seafood preference (frequency of consuming seafood) were also included in the estimation model.



Traditionally, economic variables (e.g., household income) are essential for estimating economic models, such as a demand model. Socio-economic variables became important for describing a demand function along with the economic variables [39]. The seafood preference variable is an extended version of socio-economic variables; the variable is a useful indicator for measuring the preference for aquaculture products [40]. In the current study, the author set the frequency of seafood consumption as a proxy variable to measure seafood preference.



After conducting the CVM analysis, the present research compared the mean WTP by the level of the NEP scale. The author used the mean of the composite NEP score, categorizing respondents into two groups: high NEP and low NEP. The mean WTP was compared for both groups to examine group differences by the NEP level (i.e., level of environmental concern).





4. Results


4.1. Descriptive Information


The sample profile shows that 50.4% of the respondents are female and 49.6% are male, with equal age group distribution (Table 4). Furthermore, 66.5% of the respondents are married, and 33.5% are single. In terms of education level, 64% of the respondents have a bachelor’s or postgraduate degree. More than half of the respondents were between 20 and 49 years old at the time. Most annual household incomes fall between $54,654 and $76,363, accounting for 22.1% of the respondents.




4.2. Exploratory Factor Analysis Results


Exploratory factor analysis produced two-dimensional factors, such as nature and balance and human dominance (Table 5, Item). The eigenvalues for the factors were 2.374 and 1.699, respectively (Table 5, Eigenvalues). Items under nature and balance loaded highly on factor 1; human dominance items loaded on factor 2. The Cronbach’s ɑ for both factors exceeded 0.70, which is the minimum requirement for item reliability [41].




4.3. Estimation of Willingness-to-Pay for Sustainable Aquaculture Products


According to the double-bounded choice model estimation, household income is significant, whereas respondent attitude is partially significant. The demographic variables are insignificant, whereas seafood preference is statistically significant (Table 6, p-value).



The author estimated consumer WTP based on the CVM results. WTP for 1 kg of live red seabream (i.e., sustainable aquaculture products) is ₩48,951 (Korean won), which is equivalent to $44.5/kg (USD) (Table 7, coefficient). This amount is about $10 higher than a conventional aquaculture product (i.e., live red seabream). In the estimation, insignificant variables (human dominance and demographic variables) were excluded, whereas household income, nature and balance, and seafood preference were considered.



Independent samples T-test results show that the high NEP group has more WTP for sustainable aquaculture products—as much as ₩5901 or $5.36/kg (Table 8, Mean).





5. Discussion


For this study, the NEP scale was used to measure consumer perception of the environment and its underlying dimensions were identified. EFA results indicated that consumer perception comprises two dimensions: nature and balance and human dominance, yielding two indicators as independent variables in the contingent valuation method estimation. A double-bounded CVM model enabled estimation of WTP for sustainable aquaculture products (e.g., live red seabream) farmed using a copper-alloy aquaculture net system. The CVM estimation results indicated that the demographic variables and the consumer perception variable of human dominance are insignificant, while the economic variable, the consumer perception variable of nature and balance, and seafood preference are significant. Moreover, the present research estimated the WTP for sustainable aquaculture products by comparing the mean WTP by NEP level groups.



In economic theory, income is one of the most important variables for determining product demand and consumption [42]. Our estimation results show that the coefficient of household income is positive: higher household incomes show higher WTP for sustainable aquaculture products. Solgaard and Yang [43] reported similar results too. Their model shows that household income positively affects the price premium for sustainable aquaculture products.



Consumer perception of the environment is a significant variable that affects WTP. Numerous studies have examined the effect of consumer perceptions on consumer behavior [43,44,45,46,47,48]. For example, Solgaard and Yang [43] found that pro-environment consumers had a 25% greater payout for sustainable aquaculture products and securing animal welfare; here, the demographic variable and household income were significant. However, Solgaard and Yang focused more on animal welfare than on consumer perception of the environment because they lacked reliable instruments to measure consumers’ environmental concern. To overcome this limitation, the author introduced the NEP scale in the context of seafood marketing.



The author divided the survey respondents into high and low NEP groups to examine the mean difference of WTP between the two groups. The difference is statistically significant, showing a price premium that reaches ₩5901 (i.e., $5.36). This finding is consistent with previous research. For example, Kotchen and Reiling [21] used the NEP scale to measure respondents’ perceptions, revealing that attitudes toward the environment could influence WTP for nonuse value of endangered species. Paul et al. [48] used the theory of planned behavior to analyze how consumers’ environmental perceptions and attitudes affect their behavior. Instead of CVM, they used structural equation modeling to analytically investigate behavioral intent (rather than WTP). Their results indicate that environmental concerns affect attitudes toward pro-environment behavior, subjective norms, and perceived behavioral control. Such constructs eventually affect behavioral intentions. Overall, the perception of the environment is more likely to affect consumers’ WTP. Our study provides empirical evidence for this mechanism.



Uniquely, the study findings considered seafood preference as a crucial variable affecting consumer WTP. Some research has attempted to include food-related variables in research models [43,49]. For example, Solgaard and Yang [43] found that consumers who understand the characteristics of seafood products were also willing to pay more money. Klöckner et al. [49] analyzed the effect of country of origin and echo-labeling on CVM, concluding that knowledge of food affects CVM. Such results are consistent with the present results. Notably, the food-related variable is meaningful—the current research found that those who consume seafood regularly and frequently are willing to pay more money.




6. Conclusions


The present research explored the consumer WTP using double-bounded choice modeling (CVM). The research findings provide significant implications for the aquaculture industry. Sustainable aquaculture is likely to be costlier than conventional aquaculture. Even though copper-alloy farming nets are eco-friendly, most fish farmers use nylon farming nets as they are less expensive. Sustainable aquaculture minimizes the environmental impact, improving environmental sustainability, as well as its values. However, the market does not yet fully reflect these values, exhibiting a typical example of a negative externality. To resolve this issue in the aquaculture industry, the government should either support aquaculture or create opportunities for the market to recognize and reflect environmental values, along with compensation for sustainable aquaculture producers. Compensation could include retailers’ commitment toward favorably handling sustainable aquaculture products or a price premium in the market. The ASC certification is an excellent example of such a mechanism.



The author identified the price premium for sustainable aquaculture using the CVM method. Originally a measurement tool for values, it helped us determine which variables could affect values: income was identified as a significant variable. Note that the income level in South Korea has increased in the last three decades, leading up to gross national product per capita of $30,000, which is expected to continue increasing in the future along with consumer WTP.



Environmental perception is a crucial factor affecting the WTP for sustainable aquaculture products. The perception reportedly increases consumer-based environment activities and strengthens consumer awareness of the environment’s importance [50]. For example, because of the spread of sustainable aquaculture certification systems (e.g., ASC, Friend of the Sea, Naturland, and GSSI), organizers are actively promoting marketing activities to increase consumer awareness of the environment. The response in the market has been positive: Hilton Worldwide, IKEA, and Carrefour, for example, now serve ASC products [51], whereas at the Rio Olympics 2016, organizers served ASC products at the dining courts [52].



Seafood preference (i.e., frequency in consuming seafood) is an important variable for CVM in sustainable aquaculture. It can be measured by consumption frequency and amount. In South Korea, seafood consumption has been steadily increasing since 2009. According to FAO [53], seafood consumption per capita for all populations is around 20 kg, but consumption in South Korea is far above this amount. Annual per capita seafood consumption in South Korea has increased from 50.52 kg in 2009 to 59.86 kg in 2016 (See Appendix A). Thus, the Korean seafood market has more potential to generate price premiums for sustainable aquaculture products compared with other counties.



South Korea has the potential to transition to sustainable aquaculture through consumer participation. However, the focus of its current aquaculture policy is not on quality, but on production volume-oriented measures. The government must urgently shift to sustainable aquaculture because consumer expectations are now higher than expectations of government officials and fish farmers.



Finally, the current study is not free from limitations. The present research focused on red seabream, a cage-farmed species, as well as aquaculture cage net selection, which represent only one aspect of sustainable aquaculture practices. Although red seabream is a typical aquaculture species in South Korea and the copper-alloy aquaculture net is a promising technology for sustainable aquaculture, it is difficult to generalize our findings to the entire aquaculture industry based on an analysis of one species and technology. Therefore, future research should expand the scope of sustainable aquaculture research.
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Figure A1. Seafood consumption per capita (unit: kg). Source: Adopted from Korea Rural Economy Institute [54]; 2016 Food Balance Sheet. 






Figure A1. Seafood consumption per capita (unit: kg). Source: Adopted from Korea Rural Economy Institute [54]; 2016 Food Balance Sheet.



[image: Sustainability 11 01577 g0a1]







References


	



Bush, S.R.; Belton, B.; Hall, D.; Vandergeest, P.; Murray, F.J.; Ponte, S.; Oosterveer, P.; Islam, M.S.; Mol, A.P.; Hatanaka, M. Certify sustainable aquaculture? Science 2013, 341, 1067–1068. [Google Scholar] [CrossRef] [PubMed]

	



Bunting, S.W. Principles of Sustainable Aquaculture: Promoting Social, Economic and Environmental Resilience; Routledge: Abingdon-on-Thames, UK, 2013. [Google Scholar]

	



Frankic, A.; Hershner, C. Sustainable aquaculture: Developing the promise of aquaculture. Aquac. Int. 2003, 11, 517–530. [Google Scholar] [CrossRef]

	



World Bank Group. Sustainable Aquaculture. Available online: http://www.worldbank.org/en/topic/environment/brief/sustainable-aquaculture (accessed on 19 December 2018).

	



ASC. History—Aquaculture Stewardship Council. Available online: https://www.asc-aqua.org/about-us/history/ (accessed on 19 December 2018).

	



Burridge, L.; Weis, J.S.; Cabello, F.; Pizarro, J.; Bostick, K. Chemical use in salmon aquaculture: A review of current practices and possible environmental effects. Aquaculture 2010, 306, 7–23. [Google Scholar] [CrossRef]

	



Berillis, P.; Mente, E.; Kormas, K.A. The use of copper alloy in aquaculture fish net pens: Mechanical, economic and environmental advantages. J. Fish. Sci. 2017, 11, 1–3. [Google Scholar] [CrossRef]

	



Fielding, K.S.; McDonald, R.; Louis, W.R. Theory of planned behaviour, identity and intentions to engage in environmental activism. J. Environ. Psychol. 2008, 28, 318–326. [Google Scholar] [CrossRef]

	



Cerqua, A. The signalling effect of eco-labels in modern coastal tourism. J. Sustain. Tour. 2017, 25, 1159–1180. [Google Scholar] [CrossRef]

	



Macovei, O.-I. Determinants of consumers’ pro-environmental behavior—Toward an integrated model. J. Danub. Stud. Res. 2015, 5, 261–275. [Google Scholar]

	



Marette, S.; Messéan, A.; Millet, G. Consumers’ willingness to pay for eco-friendly apples under different labels: Evidences from a lab experiment. Food Policy 2012, 37, 151–161. [Google Scholar] [CrossRef]

	



Han, H.; Hsu, L.-T.J.; Lee, J.-S.; Sheu, C. Are lodging customers ready to go green? An examination of attitudes, demographics, and eco-friendly intentions. Int. J. Hosp. Manag. 2011, 30, 345–355. [Google Scholar] [CrossRef]

	



Dunlap, R.E.; Van Liere, K.D. The “New Environmental Paradigm”. J. Environ. Educ. 1978, 9, 10–19. [Google Scholar] [CrossRef]

	



Dunlap, R.E.; Van Liere, K.D.; Mertig, A.G.; Jones, R.E. Measuring endorsement of the new ecological paradigm: A revised NEP scale. J. Soc. Issues 2000, 56, 425–442. [Google Scholar] [CrossRef]

	



Smith, M.; Fogel, S.D.; Lisa, H.; Ian, S. The Encyclopedia of Sustainability: Vol. 6. Measurements, Indicators, and Research Methods for Sustainability; Berkshire Publishing: Great Barrington, MA, USA, 2012. [Google Scholar]

	



Dunlap, R.E. The new environmental paradigm scale: From marginality to worldwide use. J. Environ. Educ. 2008, 40, 3–18. [Google Scholar] [CrossRef]

	



Park, E.; Lee, S.; Lee, C.-K.; Kim, J.S.; Kim, N.-J. An integrated model of travelers’ pro-environmental decision-making process: The role of the New Environmental Paradigm. Asia Pac. J. Tour. Res. 2018, 23, 935–948. [Google Scholar] [CrossRef]

	



Kaiser, F.G.; Wölfing, S.; Fuhrer, U. Environmental attitude and ecological behaviour. J. Environ. Psychol. 1999, 19, 1–19. [Google Scholar] [CrossRef]

	



Kaiser, F.G.; Hübner, G.; Bogner, F.X. Contrasting the theory of planned behavior with the value-belief-norm model in explaining conservation behavior 1. J. Appl. Soc. Psychol. 2005, 35, 2150–2170. [Google Scholar] [CrossRef]

	



Han, H. Travelers’ pro-environmental behavior in a green lodging context: Converging value-belief-norm theory and the theory of planned behavior. Tour. Manag. 2015, 47, 164–177. [Google Scholar] [CrossRef]

	



Kotchen, M.J.; Reiling, S.D. Environmental attitudes, motivations, and contingent valuation of nonuse values: A case study involving endangered species. Ecol. Econ. 2000, 32, 93–107. [Google Scholar] [CrossRef]

	



Roe, B.; Teisl, M.F.; Levy, A.; Russell, M. US consumers’ willingness to pay for green electricity. Energy Policy 2001, 29, 917–925. [Google Scholar] [CrossRef]

	



Steenkamp, J.-B.E.; Van Heerde, H.J.; Geyskens, I. What makes consumers willing to pay a price premium for national brands over private labels? J. Mark. Res. 2010, 47, 1011–1024. [Google Scholar] [CrossRef]

	



Roheim, C.A.; Asche, F.; Santos, J.I. The elusive price premium for ecolabelled products: Evidence from seafood in the UK market. J. Agric. Econ. 2011, 62, 655–668. [Google Scholar] [CrossRef]

	



Brookshire, D.S.; Coursey, D.L. Measuring the value of a public good: An empirical comparison of elicitation procedures. Am. Econ. Rev. 1987, 554–566. [Google Scholar]

	



Hanley, N.; Wright, R.E.; Adamowicz, V. Using choice experiments to value the environment. Environ. Res. Econ. 1998, 11, 413–428. [Google Scholar] [CrossRef]

	



Solomon, B.D.; Corey-Luse, C.M.; Halvorsen, K.E. The Florida manatee and eco-tourism: Toward a safe minimum standard. Ecol. Econ. 2004, 50, 101–115. [Google Scholar] [CrossRef]

	



Bhat, M.G. Application of non-market valuation to the Florida Keys marine reserve management. J. Environ. Manag. 2003, 67, 315–325. [Google Scholar] [CrossRef]

	



Kim, S.S.; Wong, K.K.; Cho, M. Assessing the economic value of a world heritage site and willingness-to-pay determinants: A case of Changdeok Palace. Tour. Manag. 2007, 28, 317–322. [Google Scholar] [CrossRef]

	



Brugarolas, M.; Martinez-Carrasco, L.; Bernabeu, R.; Martinez-Poveda, A. A contingent valuation analysis to determine profitability of establishing local organic wine markets in Spain. Renew. Agric. Food Syst. 2010, 25, 35–44. [Google Scholar] [CrossRef]

	



Yu, X.; Yan, B.; Gao, Z. Can willingness-to-pay values be manipulated? Evidence from an organic food experiment in China. Agric. Econ. 2014, 45, 119–127. [Google Scholar] [CrossRef]

	



Skuras, D.; Vakrou, A. Consumers’ willingness to pay for origin labelled wine: A Greek case study. Br. Food J. 2002, 104, 898–912. [Google Scholar] [CrossRef]

	



Adamowicz, W.; Louviere, J.; Williams, M. Combining revealed and stated preference methods for valuing environmental amenities. J. Environ. Econ. Manag. 1994, 26, 271–292. [Google Scholar] [CrossRef]

	



Lopez-Feldman, A. Introduction to Contingent Valuation Using Stata (MPRA Paper No. 41018); Centro de Investigacion y Docencia Economicas (CIDE): Toluca, Mexico, 2012. [Google Scholar]

	



StataCorp. Stata Statistical Software; Release 15; StataCorp LLC: College Station, TX, USA, 2017. [Google Scholar]

	



Bougherara, D.; Combris, P. Eco-labelled food products: What are consumers paying for? Eur. Rev. Agric. Econ. 2009, 36, 321–341. [Google Scholar] [CrossRef]

	



Krystallis, A.; Chryssohoidis, G. Consumers’ willingness to pay for organic food: Factors that affect it and variation per organic product type. Br. Food J. 2005, 107, 320–343. [Google Scholar] [CrossRef]

	



Brécard, D.; Hlaimi, B.; Lucas, S.; Perraudeau, Y.; Salladarré, F. Determinants of demand for green products: An application to eco-label demand for fish in Europe. Ecol. Econ. 2009, 69, 115–125. [Google Scholar]

	



Deaton, A.; Muellbauer, J. Economics and Consumer Behavior; Cambridge University Press: Cambridge, UK, 1980. [Google Scholar]

	



Trondsen, T.; Scholderer, J.; Lund, E.; Eggen, A.E. Perceived barriers to consumption of fish among Norwegian women. Appetite 2003, 41, 301–314. [Google Scholar] [CrossRef]

	



Hair, J.F.; Black, W.C.; Babin, B.J.; Anderson, R.E. Multivariate Data Analysis; Pearson Education Limited: London, England, 2013. [Google Scholar]

	



Mankiw, N.G. Principles of Economics; Cengage Learning: Boston, MA, USA, 2011. [Google Scholar]

	



Solgaard, H.S.; Yang, Y. Consumers’ perception of farmed fish and willingness to pay for fish welfare. Br. Food J. 2011, 113, 997–1010. [Google Scholar] [CrossRef]

	



Lim, K.H.; Hu, W.; Nayga, R.M. Is Marine Stewardship Council’s ecolabel a rising tide for all? Consumers’ willingness to pay for origin-differentiated ecolabeled canned tuna. Mar. Policy 2018, 96, 18–26. [Google Scholar] [CrossRef]

	



Landon, A.C.; Woosnam, K.M.; Boley, B.B. Modeling the psychological antecedents to tourists’ pro-sustainable behaviors: An application of the value-belief-norm model. J. Sustain. Tour. 2018, 26, 957–972. [Google Scholar] [CrossRef]

	



Mjelde, J.W.; Kim, H.; Kim, T.-K.; Lee, C.-K. Estimating eillingness to pay for the development of a peace park using CVM: The case of the Korean demilitarized zone. Geopolitics 2017, 22, 151–175. [Google Scholar] [CrossRef]

	



Goh, E.; Ritchie, B.; Wang, J. Non-compliance in national parks: An extension of the theory of planned behaviour model with pro-environmental values. Tour. Manag. 2017, 59, 123–127. [Google Scholar] [CrossRef]

	



Paul, J.; Modi, A.; Patel, J. Predicting green product consumption using theory of planned behavior and reasoned action. J. Retail. Consum. Serv. 2016, 29, 123–134. [Google Scholar] [CrossRef]

	



Klöckner, H.; Langen, N.; Hartmann, M. COO labeling as a tool for pepper differentiation in Germany: Insights into the taste perception of organic food shoppers. Br. Food J. 2013, 115, 1149–1168. [Google Scholar]

	



Dolmage, K.M.; Macfarlane, V.; Alley, J. Understanding sustainable seafood consumption behavior: An examination of the Ocean Wise (OW) initiative in British Columbia. Ecol. Soc. 2016, 21, 26. [Google Scholar] [CrossRef]

	



ASC. ASC and MSC Reveal Market Growth as They Focus on Increasing Consumer Demand and Trust. Available online: https://www.asc-aqua.org/news/latest-news/asc-and-msc-reveal-market-growth-as-they-focus-on-increasing-consumer-demand-and-trust/ (accessed on 22 December 2018).

	



Sustain. Rio 2016 Olympics adopts Sustainable Fish Policy. Available online: https://www.sustainweb.org/news/dec13_rio_2016_olympics_sustainable_fish/ (accessed on 22 December 2018).

	



FAO. The State of World Fisheries and Aquaculture 2018—Meeting the Sustainable Development Goals; FAO: Rome, Italy, 2018. [Google Scholar]

	



Korea Rural Economy Institute. 2016 Food Balance Sheet; Korea Rural Economy Institute: Naju, Korea, 2017. [Google Scholar]








[image: Table]





Table 1. Production of red seabream in South Korea (unit: tons).
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Total

	
Capture Fisheries

	
Aquaculture




	
Sub-Total

	
Live

	
Fresh

	
Frozen

	
Sub-Total

	
Live

	
Fresh






	
2008

	
8728

	
1304

	
577

	
555

	
172

	
7424

	
7424

	
-




	
2009

	
11,090

	
1864

	
732

	
948

	
184

	
9226

	
9224

	
2




	
2010

	
8712

	
2412

	
756

	
1483

	
173

	
6300

	
6300

	
-




	
2011

	
5988

	
2490

	
820

	
1440

	
230

	
3498

	
3492

	
6




	
2012

	
5468

	
2598

	
766

	
1587

	
245

	
2870

	
2847

	
23




	
2013

	
5044

	
2289

	
534

	
1582

	
173

	
2755

	
2755

	
-




	
2014

	
6235

	
2169

	
423

	
1577

	
168

	
4066

	
4066

	
-




	
2015

	
8231

	
2062

	
386

	
1613

	
63

	
6169

	
6165

	
4




	
2016

	
7390

	
2069

	
430

	
1623

	
16

	
5321

	
5321

	
-




	
2017

	
8708

	
1902

	
419

	
145