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Appendix 2. Contingent valuation method. 

 

2.1 Hypothetical scenario for CVM 

We presented respondents the following hypothetical scenario. 

Establish a 1 ha (100m×100m) of marine protected area (MPA) in coral reef ecosystems in Okinawa that 

enhance the resilience of the ecosystems and prevent from losing rich genetic resources. Although MPA 

could make various impacts, we assume that there is no impact other than resilience and genetic 

resources. 

The maintenance of MPA requires costs for, for example, monitoring, removal of crown-of-thorns 

starfish, and transplanting coral reefs. Otherwise, MPA cannot be maintained. 

We chose MPAs as resilience management measure because its effectiveness is well accepted in coral 

reef ecosystem management. For example, a study based on a 20-year time series from Australia’s Great 

Barrier Reef revealed that MPAs increased resilience (Mellin et al., 2016). Then, we articulated the 

benefits of the MPA, which contributes to respondents’ utility. 

The enhancement of coral reefs’ resilience lowers the probability of losing the ecosystem structure and 

functions. Hence, we can expect richer genetic resources than other states (e.g., macro-algae, sea urchin 

barren, or rock dominant) where coral reef ecosystems are lost.  

The benefits correspond with the two additive components of economic value of resilience 

(Baumgärtner and Strunz, 2014). Although MPAs could change other ecosystem services, we explained 

the respondents that other ecosystem services remain the same. Based on the experts’ opinions, this 

assumption is not unrealistic at least. Since sampling for gene finding requires small amount of biomass, 

provisioning service of genetic resources does not involve threats to biodiversity (Arrieta et al., 2010). 

Because uncertainty is critical of resilience and the discovery of genetic resources, we added the 

following two caveats regarding the benefits of the MPA. 

Caveat 1: The discovery of genetic resources is not certain. 

It is not certain when and what genetic resources are discovered in the established MPA. Furthermore, 

since it takes a long time (one to two decades) for a discovered genetic resource to be in practical use, it 

is not certain how much you can benefit from it. 

Caveat 2: The efficacy of MPA for enhancing resilience is not certain. 

While recent findings show the importance of MPA for resilience, it is not certain how much it can 

enhance resilience. It is also not uncertain how much vulnerable coral reef ecosystems become if they are 

not set as MPA. At the same time, it is extremely difficult to understand the complexity of coral reef 

ecosystems and to recover lost coral reef ecosystems. Hence, it may be necessary to manage the 

ecosystems even if it involves various uncertainties. 

Images presented in the scenario to describe different states of coral reef ecosystems. 
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Healthy state Covered with algae 

  
Bleached Dead 

 

Pictures were provided by the Ministry of the Environment Government of Japan. 

2.2 A full model 

 

Table A2.1 A full logit model to explore the factors affecting WTP estimates. 

Variable Coefficient Std. Error p-Value   

Constant 7.235 0.669 <0.001 **** 

Gender 0.191 0.204 0.348  

Age 0.258 0.077 <0.001 **** 

Knowledge of Resilience 0.017 0.377 0.964  

Knowledge of genetic 
resources 1.510 0.453 <0.001 **** 

Knowledge of coral reefs 0.601 0.199 0.003 *** 

Job (Fishery in Okinawa) 0.820 0.731 0.262  

Job (Others in Okinawa) -0.254 0.514 0.622  

Income 0.175 0.062 0.005 *** 

log(Bid) -1.249 0.067 <0.001 **** 

Log-likelihood -564.500      
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AIC 1149.000    

BIC 1190.247    

N 457       

**** p < 0.001, *** p < 0.01, ** p < 0.05, * p < 0.10 

Table A2.2 Description of variables used in the full logit model. 

Variable Description Mean Std. Dev. 

Gender 1: Male, 2: Female 1.446 0.497 

Age 1: 10s, 2: 20s, … 7: 70s or above 4.013 1.254 

Knowledge of Resilience 1: Knew, 0: Otherwise 0.067 0.251 
Knowledge of genetic 
resources 

1: Knew, 0: Otherwise 0.046 0.210 

Knowledge of coral reefs 1: Knew, 0: Otherwise 0.535 0.499 
Job (Fishery in Okinawa) 1: Work in the fishery industry in Okinawa, 0: 

Otherwise 
0.024 0.153 

Job (Others in Okinawa) 1: Work in Okinawa other than the fishery 
industry, 0: Otherwise 

0.056 0.229 

Income 1: less than 2 million JPY, 2: 2-3 million JPY, … 9: 
16 million JPY or more. 

2.340 1.568 

 


