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a b s t r a c t 

Owing to threats to coral reefs due to anthropogenic climate change and other factors, this study aims to clarify 
the effective development of coral reef management in the waters around Japan by exploring the reasons why 
people have not participated in coral reef management and identifying the barriers to participation. This study 
focused on the sentiment of “regret,” which was mentioned as a key exemplified factor for behavior modifica- 
tion in previous studies. Herein, data acquired by a web investigation was used for analysis, and two working 
hypotheses were verified. The first hypothesis was that “Subjective assessment of the existential value of coral 
reefs is statistically significantly correlated with feelings of regret expressed in the face of steady bleaching and 
death.”. The second hypothesis is that “People who have many intrinsic and extrinsic reasons for not participating 
in coral reef management activities do not regret confronting such serious situations”. 

As a result of the analysis, Hypothesis 1 was accepted and Hypothesis 2 was partially conditionally accepted. 
These results suggest the following implementation of the obtained knowledge into practice. That is, many re- 
spondents did not participate in management activities that did not have clear objectives, despite regrets based on 
information on past coral reef degradation; increasing the number of participants by addressing their feelings of 
regret is not easy. In contrast, manageable administration and accessibility of specialists that offer opportunities 
for participation in coral reef management are effective solutions for latent citizen participation and facilitate 
appropriate technical guidance. 

1. Introduction 

1.1. Background 

In recent years, ecosystem services provided by coral reefs (CRs) 
have been more specifically elucidated, such as shore protection 
( Reguero et al., 2018 ) and recreational functions ( Brander et al., 2007 ), 
illustrating the tangible and intangible benefits humans receive from 

CRs ( Bellwood et al., 2004 ). In contrast, CRs are sensitive to cli- 
mate change and anthropogenic environmental change ( Hughes et al., 
2003 , 2018 ); therefore, major habitat changes —regime shift —results in 
the degradation of surrounding marine resources ( Folke et al., 2004 ; 
Elmhirst et al., 2009 ). In addition, CRs are overused and consumed 
in tourism activities because of their high tourism value, and some- 
times anthropogenic activities cause more damage than climate change- 
derived effects ( Alam et al., 2015 ; Ahammed et al., 2016 ; Gazi et al., 
2020 ). CRs have been recognized as a symbol of conservation, and many 
reports have been compiled regarding global bleaching ( Goreau et al., 
2000 ) and assessments of their dynamics ( Maragos and Cook Jr, 1995 ; 
Carpenter et al., 2008 ; Cabaitan et al., 2012 ; Evans et al., 2020 ). 

✩ CR, coral reef; NGOs, nongovernmental organizations. 
E-mail address: r-yama@ishikawa-pu.ac.jp 

Since the turn of the century, various management strategies have 
been studied in terms of mitigation, protection, repair, and adaptation 
( Comte and Pendleton, 2018 ). In recent years, intensive research has 
been conducted on the resilience of CRs to degradation caused by dis- 
turbances such as climate change and coastal development. Although 
resilience is a polysemous concept, it is interpreted in an integrated man- 
ner from multiple indicators, such as the ratio of various colonizers in a 
space, spatial heterogeneity, and the state of algae cover ( Nyström et al., 
2008 ; Thompson et al., 2020 ). The term is used to explain the robustness 
to disturbance and the ease of recovery from degradation conditions. 
Initially, research focused on the description of degradation conditions 
and resilience based on natural regeneration ( Nyström and Folke, 2001 ). 
Subsequently, a gradually increasing focus on resilience has related to 
the increasing orientation of policy to manage CRs based on scientific ev- 
idence ( Cvitanovic et al., 2013 ; McLeod et al., 2019 ). Incidentally, this 
assessment of resilience and its usefulness for policy makers has been 
continuously studied through meta-analyses ( Cvitanovic et al., 2014 ; 
McLeod et al., 2021 ) and case analyses ( Oleson et al., 2017 ). 

However, although a rational CR management policy can be formed 
based on scientific evidence, local people put conservation activities 
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into practice ”on the ground.” Therefore, as pointed out in the liter- 
ature, the challenge is to formulate policies for governance through 
multi-stakeholder collaboration involving local communities, in addi- 
tion to the public and private sectors, nongovernmental organizations 
(NGOs), and experts ( Dight and Scherl, 1997 ; Almany et al., 2010 ). Al- 
though community-based management of CRs is an alternative to top- 
down policy projects, its potential has been evaluated in EU countries 
( Davos et al., 2002 ) and Indonesia ( Dirhamsyah, 2013 ). There is also 
a need for case studies in the East Asian region, because there are dif- 
ferences in national character and regionality. Many of the aforemen- 
tioned studies do not discuss the diversity of the members in the con- 
texts of ‘community” and “stakeholders” in detail. Furthermore, most 
of these qualitative researches which considered the individual differ- 
ences among “community” and “stakeholders” have been conducted 
by the interview investigation for the small number of key persons 
( Bennett and Dearden, 2014 ; Havard et al., 2015 ). In contrast, the nov- 
elty of this study is reflected in its objective to universally understand 
the psychology and attitude of people who show a clear intention of 
non-participation based on sampling in Japan. 

Community members contribute to the management of CRs in vari- 
ous ways. Examples include seedling planting, propagation, transplan- 
tation, habitat surveys, participation in environmental education, and 
extermination of the crown-of-thorns starfish. In addition to direct ac- 
tivities in the field, there are indirect ways to contribute, such as do- 
nations toward activity costs. In this regard, results have been re- 
ported of estimating the ”willingness to pay for a hypothetical scenario”
( Imamura et al., 2020 ). However, CR management requires more effort 
and expense, and increasing participation in coastal activities is a vital 
challenge for coastal environmental planning. Further, rather than fo- 
cusing solely on the participants, such as reports of local activities and 
estimates of donation amounts, analysis of the factors that contribute to 
the decision-making of non-participants should also be conducted. Such 
analysis would facilitate understanding of the methods and incentives to 
encourage non-participants to change their attitude and behavior, and 
could generate suggestions for effective management plans and project 
designs. 

The purpose of this study is to elucidate the state of CR management 
in the seas around Japan, based on the academic and social significance 
of focusing primarily on people who have no experience of participating 
in CR management. More specifically, the aim of this study is to eluci- 
date the potential for behavioral change in the context of the question: 
“Why did you not participate in local CR management-related activities, 
and to what extent are you likely to participate in the future? ” Notably, 
locality is an important factor in the study of CR management in terms 
of environmental and geographical conditions ( Laurans et al., 2013 ). In 
this study, data collection for the waters around Japan was limited to 
residents on the Pacific coast. 

In a previous study that analyzed the reasons for non-participation 
in CR management in the seas around Japan using text mining, fi- 
nancial rewards were not awarded as a condition for the participa- 
tion sought from people who had never participated in local activities 
( Tamura et al., 2019 ). In Japan, it is not common for organizers of envi- 
ronmental conservation activities, such as the government and nonprofit 
organizations, to give remuneration to participants owing to financial 
constraints. Therefore, to encourage citizens to change their behavior, 
measures that do not rely on economic incentives are desirable, such as 
eliciting motivation through persuasion and elimination of factors that 
inhibit participation. 

1.2. Outline of this study 

This study focused on the emotion of regret as a factor that triggers 
behavioral change. The feelings of regret include retrospective feelings 
about the poor state of CRs, and anticipated feelings associated with 
counterfactual thinking about the situation. Throughout the survey in 
this research, the following three observations were made about the 

feelings of regret with respect to information on the steadily increasing 
bleaching and destruction of CRs (hereafter, referred to as the ”serious 
situation”). 

• [Observation 1] Most participants in CR management activities re- 
gretted that they had not participated in conservation activities when 
they first received information about the serious situation. However, 
people who had not participated in management activities in the past 
were much less likely to express regret than those who had partici- 
pated before. 

• [Observation 2] Most of those who had experienced regret were mo- 
tivated by that regret to participate in future opportunities for man- 
agement activities. 

• [Observation 3] Those who had not participated in CR management 
activities and who regretted the serious situation were more will- 
ing to participate in activities in the future than those who had not 
participated and did not regret the situation. 

Regret is a present emotion that associates the decisions of the party 
to certain unchangeable events in the past ( Beike et al., 2009 ) and can 
lead to positive behavioral change ( Saffrey et al., 2008 ). Psychologi- 
cal experiments have confirmed that regret-based behavioral change is 
likely to occur when "undesirable consequences" that current decisions 
lead to are easy to anticipate ( Zeelenberg, 1999 , 2018 ) or when appro- 
priate motivation is applied ( Baumeister, 2007 ; Patrick, 2009 ). 

The claims of these studies also apply in the context of CR manage- 
ment, as shown in Observations 2 and 3. Accordingly, it can be deduced 
that designing social mechanisms to induce behavioral change through 
appropriate motivation, such as education and raising awareness, would 
be an effective practical strategy to engage more citizens in management 
activities based on regret for inaction toward the serious situation. 

This study demonstrates the plausibility of this strategy by evaluat- 
ing two working hypotheses, the first of which was as follows: 

[Working Hypothesis 1] Subjective evaluation of the existential 
value of CRs is statistically significantly correlated with feelings of re- 
gret expressed when facing the serious situation. 

In addition, behavioral change is based on accessibility to new fu- 
ture goals and instrumentality ( Zeelenberg and Pieters, 2007 ). In other 
words, for feelings of regret to lead to action (the decision to partici- 
pate in management activities) requires that there are circumstances in 
which action (or decision) is actually possible, i.e., there are no obstruc- 
tive factors. Based on the results of [Observation 1], namely that those 
who had participated in past activities were more likely to regret the 
serious situation than those who had not, a second working hypothesis 
was developed, as follows: 

[Working Hypothesis 2] Less barriers to taking action leads to higher 
regret toward the serious situation. In other words, those who have 
many intrinsic and extrinsic reasons for not participating in manage- 
ment activities do not regret the serious situation when confronted by 
it. 

These working hypotheses were evaluated statistically and the po- 
tential for public participation in CR management activities was eluci- 
dated by focusing on the concept of regret. 

The remainder of this paper is structured as follows. Section 2 
presents the data collection methods used in the study and descriptive 
statistics for the results collected. At this stage, the results of Obser- 
vations 1–3 are presented. Section 3 provides a structural explanation 
of the analytical framework, assuming Working Hypotheses 1 and 2. 
Section 4 presents the results of the analysis and a discussion based on 
them. Finally, Section 5 reviews the implications of this study and clar- 
ifies its academic and social significance. The implications for future 
research are subsequently summarized considering the results of this 
study. 
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2. Materials and methods 

2.1. Overview of current situation of CRs in Japan 

The distribution of CRs in the waters around Japan has been explored 
by researchers for at least the past 50 years. The CRs are distributed 
around 37°N latitude in the Sea of Japan, where Sado Island is in Niigata 
Prefecture, and around 34°N latitude in the Pacific Ocean, where the 
Izu Peninsula and Ogasawara Islands of Shizuoka Prefecture are located 
( Eguchi, 1968 ; Utinomi, 1971 ; Veron, 1992 ; Honma and Kitami, 1995 ; 
Yamano et al., 2012 ). The adverse effects of red soil runoff into the sea 
around the Nansei Islands on CRs, which are located mainly in Oki- 
nawa Prefecture, have long been a concern ( Omijya, 2004 ; Hongo and 
Yamano, 2013 ). In addition, the effects of increased ocean surface tem- 
peratures and seawater acidification on CR bleaching and habitats have 
been revealed in several studies ( Yamano et al., 2011 ; Yara et al., 2014 , 
2012 , 2016 ). 

The results of official monitoring by the Ministry of the Environ- 
ment of Japan have also been published. This ministry regularly moni- 
tors and publishes the dynamics of resources in various ecosystems, such 
as alpine zones, grasslands, lakes, seashores, and seaweed beds, as well 
as aquatic resources such as CRs. The database is named Monitoring 
Sites 1000, as the Ministry of the Environment has approximately 1000 
monitoring sites in Japan, and is available online ( Biodiversity Center 
of Japan, 2020 ). The study area was determined based on information 
obtained from Monitoring Sites 1000, as discussed in detail below. 

In recent years, industry, government, and academia sectors have 
collaborated to create CR maps with the participation of citizens and 
divers; consequently, information on habitat, bleaching, and spawning 
status has been accumulated and made available online ( Coral Map Ex- 
ecutive Committee, 2018 ). 

2.2. Data collection 

All data used in this study were obtained through an online sur- 
vey. The questionnaires were sent by email to a panel of customers of 
Macromill, Inc., a major Japanese marketing research company. The re- 
cipients voluntarily participated in the survey. 

The target areas were determined based on the 2017 and 2016 CR 
research reports for Monitoring Sites 1000 published by the Ministry 
of Environment, which were the most recent versions available at the 
implementation stage of our study. A site generally includes several 
municipalities. For all monitoring sites listed in the CR survey report, 
the local municipalities in the sites with both bleaching and mortal- 
ity rates greater than zero were first included. These included the en- 
tire Kagoshima, Okinawa, and Nagasaki Prefectures, as well as mu- 
nicipalities in Kumamoto, Miyazaki, Saga, Ehime, Kochi, Tokushima, 
Wakayama, and Mie Prefectures, and Ogasawara Village in the Tokyo 
metropolitan area. In addition, participation in CR management activ- 
ities from geographically close areas was assumed, and municipalities 
adjacent to these basic municipalities were included in the study. In to- 
tal, 164 cities, towns, and villages were included in the survey ( Fig. 1 ). 
All people aged ≥ 20 y living in these areas were eligible to participate 
in the study. Other than age and gender, questions did not obtain basic 
personal information, such as occupation, family structure, and annual 
income because the survey was based on customer personal information 
updated once a year by Macromill, Inc. Any personal information was 
strictly protected. 

2.3. Sampling 

Regarding the online survey, sampling was not spatially assigned to 
correspond to the distribution of the population and share of individual 
attributes in units, such as prefectures and municipalities, within the ar- 
eas covered above. This was because the customer panel of the research 

firm to which questionnaires were delivered via email was not necessar- 
ily a representation of the entire population. Although this is generally 
a feature of online surveys, it implies that even if we are to approximate 
the actual demographic share at the sampling stage, it would be diffi- 
cult to extract an authentic sample of the actual population. Therefore, 
in this study, we excluded detailed regional differences among munic- 
ipalities in the target area and differences in the responses by age and 
gender. 

However, to avoid significant bias of the sampling results toward a 
particular age or gender, sampling was distributed across age and gen- 
der. Specifically, we attempted to collect data from age groups divided 
into five 10-year categories (the oldest group comprised those aged 60 
and older), for each gender, and for a total of 10 categories (5 age cat- 
egories ∗ 2 gender categories) such that the sample size for all cate- 
gories was equal. When the target data in one category were insufficient, 
this was compensated for by collecting additional samples in other cat- 
egories. In this way, a balanced collection of opinions from all ages and 
both genders could be gathered. 

2.4. Details of questionnaire and summary of collected data 

To facilitate ethical practices for the benefit of respondents, the first 
page of the questionnaire indicated the purpose of the survey, scope of 
information use, and the method of storage and disposal of the data. 
The right to withdraw from answering the questions at any point was 
ensured in the event of consent being withdrawn, for example, if the 
respondent felt uncomfortable with the questions during the process. 

The questionnaire consisted of 10 questions (including conditional 
branches) related to experiences with various CR management activities 
and an intention to participate in the future. Reasons for not participat- 
ing in CR management activities in the past are presented as compre- 
hensively as possible for selection by participants, with reference to pre- 
vious research on large-scale social surveys that analyzed factors of non- 
participation in community activities in Japan ( Inagaki et al., 2017 ). 

Based on this survey design, the questionnaires were distributed to 
approximately 80,000 persons in November 2018 and a total of 3705 
samples were successfully collected in December 2018. 

The personal attributes of the respondents in the sample are shown 
in Table 1 . The descriptive statistics for the analysis are shown in 
Table 2 . Subsequently, parts of Table 2 were organized as Table 3 , 
and the Observations 1 through 3, as stated in the introduction, were 
verified. 

First, the respondents were categorized as having experience of ac- 
tivities if they selected Option 1 or 2 in Q2 of Table 2 and, conversely, 
as having no experience if they selected Option 3 or 4. Then, cross- 
tabulation of Q4 and Q2 indicated that the interpretation of Observation 
1 was reasonable. Further, tabulations of Q5 and Q6 indicated that the 
interpretations of Observation 2 and Observation 3 were reasonable. 

2.5. Analytical methods 

First, a procedure is described for evaluating the first working hy- 
pothesis that subjective evaluation of the existence value of CRs and re- 
gret about the serious situation are statistically correlated. To evaluate 
this hypothesis, the significance was verified via the bivariate correla- 
tion coefficient of Q1 (Subjective evaluation for existence value) and 
Q4 (Regret for not participating before recognition of deterioration) in 
Table 2 . Therefore, to treat Q1 as an ordinal scale variable, "4. Other," 
which was in an unclear order with the other options and had an ex- 
tremely low frequency, was excluded from the analysis. Subsequently, 
2264 samples corresponding to Q4 were included in the analysis. Where 
the order of options was clear, Q4 was treated as an ordinal scale vari- 
able. Using these 2264 samples, the veracity of Working Hypothesis 1 
was revealed by extracting the bivariate correlation coefficient (Spear- 
man’s rank correlation coefficient 𝜌) for Q1 and Q4. 
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Fig. 1. Study area located in the southwestern part of the Japanese archipelago. 

Table 1 
Personal attributes of the respondents in the sample. 

Attribute item Category Frequency Share 

Generation 20s 738 20.0% 

30s 742 20.0% 

40s 742 20.0% 

50s 742 20.0% 

60 s or older 742 20.0% 

Gender Male 1851 49.9% 

Female 1854 50.1% 

Family size Single 656 17.7% 

2–3 1568 42.3% 

4–5 981 26.5% 

6 or more 501 13.5% 

Household income Less than 2 million yen 380 10.3% 

More than 2 million yen to less than 4 million yen 995 26.8% 

More than 4 million yen to less than 6 million yen 736 19.9% 

More than 6 million yen to less than 8 million yen 412 11.1% 

More than 8 million yen to less than 10 million yen 206 5.6% 

10 million yen or more 143 3.8% 

Unknown/Rejected response 833 22.5% 

Number of years of 

residence at current 

location 

Less than 3 years 758 20.5% 

More than 3 years and less than 10 years 901 24.3% 

More than 10 years and less than 30 years 1101 29.7% 

30 years or more 946 25.5% 

Subsequently, the second working hypothesis was evaluated, i.e., 
whether regret for the serious situation is determined by the number of 
obstructive factors to the viability of such action caused by such emo- 
tion. This hypothesis was evaluated by determining the relationship be- 
tween the degree of regret toward the serious situation that people who 
have never participated in CR management activities had in the past, 
and the reasons why they did not participate in relevant management 

activities. Using a sample of 1986 respondents to Q4 (Regret for not 
participating before recognition of deterioration), as shown in Table 2 , 
excluding those who had experience of participation in an activity, we 
analyzed the relationship between the results of responses to Q7 to Q10, 
i.e., asking the reason for non-participation in CR management activi- 
ties. Here, to emphasize that the selection was an explicit reason for 
non-participation in the four questions from Q7 to Q10, we converted 

4 
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Table 2 
Frequency of responses to questions in questionnaire. 

No. Question Option of Answer Frequency 

Q 1 

n = 3705 

Are you proud of the beautiful coral reefs that live (or used to live) in the 

waters around your residence? 

(Summary: Subjective evaluation for existence value) 

1. I think so 1412 

2. I think so a little 1465 

3. I do not think so at all 806 

4. Other 22 

Q 2 

n = 3705 

Have you ever participated in coral reef management activities, regardless of 

frequency, form, or location? Examples of activities related to the 

management of coral reefs include the following. 
• Seedling planting, proliferation, and transplantation of coral 
• Survey to grasp the current state of coral reefs 
• Lectures and activities to learn about coral reefs 
• Extermination of and countermeasures to Acanthaster 
• Donations to the Coral Protection Fund 

(Summary: Activity experience) 

1. I participated definitely 145 

2. I might have participated 229 

3. I might not have participated 473 

4. I have never participated 2858 

Q 3 

n = 3705 

Had you heard that the coral reef habitat around your area is deteriorating, 

such as by bleaching and extinction, before you first joined the community 

activity or started donating to coral reef management? 

(Summary: Recognition of deterioration of habitats) 

1. I had heard 1350 

2. I might have heard 930 

3. I might not have heard 731 

4. I had not heard 694 

Q 4 

n = 2280 

(If Option 1 or 2 is selected in Q3) 

Did you regret knowing information presented in Q3 but not participating in 

community activities or donating to coral reef management? 

(Summary: Regret for not participating before recognition of deterioration) 

1. Extreme regret 139 

2. Slight regret 902 

3. Did not regret so much 929 

4. Did not regret at all 310 

Q 5 

n = 212 

(If option 1 or 2 is selected in Q2 and Option 1 or 2 is selected in Q4) 

Did the regret (answer in Q3) directly motivate you to participate in 

community activities and donate to coral reef management afterward? 

(Summary: The extent of regret-based motivation for participation) 

1. Extremely motivated 54 

2. Slightly motivated 139 

3. Not motivated so much 17 

4. Not motivated at all 2 

Q 6 

n = 3331 

(If Option 3 or 4 is selected in Q2) 

In the future, would you like to participate in community activities or make 

donations to coral reef management in areas where you can participate? 

(Summary: Inexperienced persons’ intention to participate) 

1. Will probably participate if conditions are 

met 

1573 

2. Will probably not participate 1014 

3. Will definitely not participate 344 

4. I do not know 400 

Q 7 

n = 3331 

(If Option 3 or 4 is selected in Q2) 

Is it because you hesitated to associate with neighbors or participate in 

community activities that you did not participate in coral reef management? 

(Summary: Is the interpersonal relationship a reason not to participate?) 

1. Exactly applicable 319 

2. Somewhat applicable 1065 

3. Not applicable 1420 

4. I do not know 527 

Q 8 

n = 3331 

(If Option 3 or 4 is selected in Q2) 

Is it because you thought it was the responsibility of the national 

government, local governments, or experts that you did not participate in 

coral reef management? 

(Summary: Is the perceptions of responsibility a reason not to participate?) 

1. Exactly applicable 253 

2. Somewhat applicable 1325 

3. Not applicable 1173 

4. I do not know 580 

Q 9 

n = 3331 

(If Option 3 or 4 is selected in Q2) 

Is it because you thought this problem would not be solved even if you 

participated that you did not participate in coral reef management? 

(Summary: Are the feelings of ineffectiveness a reason not to participate?) 

1. Exactly applicable 354 

2. Somewhat applicable 1328 

3. Not applicable 1105 

4. I do not know 544 

Q 10 

n = 3331 

(If Option 3 or 4 is selected in Q2) 

Is it because you could not make time or arrange your schedule, or there 

were no applicable activities within reaching distance that you did not 

participate in coral reef management? 

(Summary: Are the physical constraints a reason not to participate?) 

1. Exactly applicable 939 

2. Somewhat applicable 1206 

3. Not applicable 669 

4. I do not know 517 

it to a dummy variable based on “1. Exactly applicable. ” Subsequently, 
the data were divided into 16 ( = 2 4 ) categories, all of which are combi- 
nations of choices, and we compared the degree of regret for the serious 
situation selected in Q4 with the sample in each category. To ensure that 
the characteristics of Q4 results were extracted from the sample set of 
each of the 16 categories, they were transformed into dummy variables 
based on the selection of Option 1 (Extremely regretted) or Option 2 
(Slightly regretted). 

3. Results and discussion 

3.1. Results and implications of validating the working hypothesis 

Table 4 shows the results of the correlation coefficient calculations 
for Q1 (Subjective evaluation for existence value), and for Q4 (Regret 
for not participating before recognition of deterioration) it is shown in 

Table 2 . Table 4 confirms some correlation between these two variables; 
therefore, Working Hypothesis 1 is supported. 

The relationships between the responses of Q7 to Q10 (Reasons not 
to participate) and Q4 (Regret for not participating before recognition 
of deterioration) are shown in Table 5 . In the table, the relationships are 
listed for each category based on the combination of reasons for non- 
participation in the order of the rate of selection of Options 1 or 2 in 
Q4. Two clear responses to the hypothesis are indicated. 

The first of the two responses are that the categories in which re- 
spondents did not select all four of the presented reasons for non- 
participation were the largest, both in terms of the sample size assigned 
and the proportion of those who selected Option 1 or 2 for Q4. The 
types assigned to this category are difficult to encourage externally be- 
cause the circumstances and conditions for the decision to participate in 
management activities are unclear, although the respondents regret not 
participating in past CR management activities. Therefore, it is inferred 
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Table 3 
Verification of observations 1–3 based on the results of the questionnaire. 

Table 4 
Correlation coefficient (Spearman’s rank correlation coefficient 𝜌) of the two 
variables of Q1 and Q4 and their significant probability. 

Correlation coefficient Significance probability 

0.407 0.000 

that the potential to change respondent behavior is extremely low. This 
category is named “Working Hypothesis 2_Group 1.”

When limited to 15 categories, excluding Working Hypothesis 
2_Group 1, the percentage of respondents who regretted the serious sit- 
uation tended to be higher in categories where the total number of se- 
lected reasons for non-participation was relatively small. In other words, 
people may have feelings about the serious situation while gaining in- 

sight into the viability of the actions that caused regret. These 15 cate- 
gories were named “Working Hypothesis 2_Group 2.”

Overall, Working Hypothesis 2 is rejected according to “Working 
Hypothesis 2_Group 1;” however, if limited to “Working Hypothesis 
2_Group 2,” Working Hypothesis 2 is supported to some extent. The 
question follows as to whether there is any justification for separating 
“Working Hypothesis 2_Group 1 ″ as a special case. 

3.2. General discussion 

First, the implications of the results of Working Hypothesis 1 were 
considered. Q1 and Q4 are interacting factors; however, many respon- 
dents are unable to participate in management activities if the CRs to 
be protected have already disappeared, even if they are remorseful to- 
ward the serious situation. Looking to the future, the empirical fact that 

Table 5 
Selected number of “Regret ” (options 1 or 2) and rate in each category by combination of reasons for non-participation in management activities for CRs. 

< Q7 > 
Interpersonal 
relationship 

< Q8 > 
Perceptions of 
responsibility 

< Q9 > 
Feelings of 
ineffectiveness 

< Q10 > 
Physical 
constraints 

Total number of 
reasons selected 
from Q7 to Q10 

Allocated 
sample size in 
this category 

< Q4 > 
Number of samples that selected 
“Regret ” (Option 1 or 2) and its 
rate in category 

0 0 0 0 0 1088 506 (46.5%) 

0 0 0 1 1 516 244 (47.3%) 

0 1 0 1 2 26 11 (42.3%) 

0 0 1 1 2 32 11 (34.4%) 

0 1 0 0 1 40 13 (32.5%) 

1 0 0 1 2 22 6 (27.3%) 

0 0 1 0 1 58 12 (20.6%) 

1 0 0 0 1 89 15 (16.9%) 

0 1 1 0 2 21 3 (14.3%) 

1 0 1 0 2 16 2 (12.5%) 

1 1 1 0 3 17 2 (11.8%) 

1 0 1 1 3 11 1 (9.1%) 

0 1 1 1 3 28 2 (7.2%) 

1 1 1 1 4 17 1 (5.9%) 

1 1 0 0 2 3 0 (0%) 

1 1 0 1 3 2 0 (0%) 
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people in the past, including the subjects of this study, regretted not par- 
ticipating in CR management activities until they became aware of the 
serious situation should be used to expand management activities. These 
empirical facts affirm that sustained efforts to actively educate the pub- 
lic about the environmental value of CRs and importance of ecosystem 

services remain meaningful. 
Next, the implications of the results of Working Hypothesis 2 were 

considered. Working Hypothesis 2_Group 1 accounted for most of the to- 
tal which strongly suggested the quantitative limitations on people who 
participate in CR management activities. Accordingly, future CR man- 
agement activities must be designed with an understanding of practical 
constraints; however, there is no need to be pessimistic if more than half 
of the people with no experience of activities show no interest. Instead, 
factors that strongly influence the reasons for non-participation should 
be identified and eliminated to make it easier for citizens who regret 
the serious situation to change their behavior. In developing countries, 
it has been reported that the existence of procedural justice and distribu- 
tive justice is important to ensure coastal populations are involved in CR 
management ( Gustavsson et al., 2014 ). In Japan, there may be other in- 
centives because previous studies have shown that income acquisition 
is not the main motivation for participation in CR management. 

Based on such a perspective, it could be essential to eliminate phys- 
ical constraints, e.g., ensuring that citizens are provided with locations 
and activities in which they could participate, as suggested by Q10. In 
addition, appropriate information and technical guidance could be effec- 
tive in removing psychological obstructive factors such as Q9 (Feelings 
of ineffectiveness). The direction of the responses to Q8 (Perceptions of 
responsibility) is consistent with the above-mentioned measures consid- 
ered from the implications of Working Hypothesis 1. In other words, ap- 
proaches such as environmental education are vital because citizens are 
assumed to take voluntary action when they can appreciate the ecosys- 
tem services of CRs. Although it has been previously mentioned that 
environmental education is important for the sustainable development 
of coastal areas ( Butt et al., 2018 ), the results of this study were sup- 
ported by empirical data. 

4. Conclusion 

This study revealed the direction for more proactive development of 
future CR management activities based on an understanding of the ac- 
tual situation of CR management activities in the waters around Japan. 
By focusing on people who had not participated in previous manage- 
ment activities and examining methods to promote behavioral change, 
we were able to extract useful findings, in addition to novel academic re- 
sults. As a result of examining the working hypothesis, it was suggested 
that it was not easy to engage people in CR management; however, con- 
firmation of the conditions and methods for promoting attitude change 
has advanced the development of refining plans on future environmen- 
tal conservation activities in coastal areas. 

Coastal development continues to harm CRs and other marine re- 
sources. With environmental changes becoming prominent, there has 
been a regime shift in relation to the conservation of marine resources. 
The findings of this study are expected to have a rapid impact on society. 

Several issues remain which should be addressed in future studies, 
such as addressing sampling bias through additional research and eluci- 
dating specific proposals for project design that would facilitate actual 
citizen participation. 
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