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 Purpose of the study: This study aimed to analyze community perceptions 

and participation in mangrove and coral reef conservation and to evaluate their 

implications for sustainable coastal ecosystem management in Sendang Biru, 

Malang Regency, Indonesia. 

Methodology: A quantitative descriptive research design was employed using 

a structured questionnaire survey involving 97 respondents selected from a 

population of 2,841 coastal residents through proportionate random sampling. 

Data were analyzed using descriptive statistical techniques based on perception 

scores and percentage distributions. 

Main Findings: The results indicated that community perceptions of 

mangrove and coral reef conservation were generally positive, particularly 

regarding environmental benefits. Approximately 76% of respondents were 

familiar with mangrove ecosystems, and 68% recognized their environmental 

benefits. Environmental perception scores for mangrove and coral reef 

conservation were 164 and 183, respectively, while economy perception scores 

reached 115 and 105. In contrast, perceptions of economic benefits differed 

between ecosystem types, with mangrove conservation receiving a negative 

score (T = 68) and coral reef conservation a positive score (T = 159). 

Community support for conservation initiatives was high (T = 180), but 

willingness to participate directly in conservation activities remained low (T = 

82). 

Novelty/Originality of this study: This study provides an integrated 

assessment of community perceptions and participation in both mangrove and 

coral reef conservation within a coastal ecosystem management framework. 

The findings reveal an awareness–participation gap, demonstrating that 

positive conservation perceptions and support do not necessarily translate into 

active participation, highlighting the need for more participatory and 

community-based conservation strategies. 
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1. INTRODUCTION 

Mangrove forests and coral reefs are among the most important coastal ecosystems due to their 

ecological, economic, and social functions [1], [2]. These ecosystems provide essential services, including 
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shoreline protection, carbon sequestration, biodiversity conservation, and support for fisheries productivity. The 

ecological connectivity between mangrove forests and coral reefs contributes significantly to the resilience of 

coastal landscapes and the sustainability of marine resources [3], [4]. Healthy mangrove and coral reef 

ecosystems can reduce the impacts of coastal erosion, storms, and other environmental disturbances while 

supporting local livelihoods [5], [6]. Consequently, the conservation of these ecosystems has become a global 

priority in efforts to achieve sustainable coastal development and environmental sustainability. 

Despite their importance, mangrove forests and coral reefs are increasingly threatened by both natural 

and anthropogenic pressures. Coastal development, destructive fishing practices, pollution, tourism activities, 

and land-use changes have accelerated ecosystem degradation in many coastal regions worldwide [7], [8]. The 

loss of these ecosystems can reduce biodiversity, weaken coastal protection functions, and negatively affect the 

socio-economic well-being of coastal communities [9], [10]. In Indonesia, the degradation of mangrove forests 

and coral reefs remains a significant environmental challenge despite various conservation and rehabilitation 

initiatives [11], [12]. Therefore, effective conservation strategies are needed to ensure the long-term 

sustainability of coastal ecosystems and the services they provide. 

The success of conservation programs is influenced not only by ecological factors but also by social 

dimensions, particularly community perceptions and participation [13], [14]. Local communities are often the 

primary users of coastal resources and directly experience the benefits and consequences associated with 

ecosystem changes. Positive perceptions toward conservation can encourage support for environmental 

protection efforts and foster responsible resource-use behavior [15], [16]. Conversely, negative perceptions or 

limited awareness may reduce community involvement and hinder conservation outcomes [17], [18]. For this 

reason, understanding community perceptions is considered an important component of sustainable ecosystem 

management and conservation planning. 

Previous studies have demonstrated that community perceptions play a crucial role in shaping 

conservation attitudes and environmental behavior in coastal areas [19], [20]. However, most studies have 

focused on public awareness, environmental knowledge, or perceptions of a single ecosystem, such as mangrove 

forests or coral reefs [21], [22]. Limited attention has been given to examining community perceptions of 

mangrove and coral reef conservation simultaneously within an integrated coastal ecosystem context. 

Furthermore, studies investigating the relationship between positive conservation perceptions and willingness to 

participate in conservation activities remain relatively scarce, particularly in Indonesian coastal communities 

[23], [24]. This condition indicates a research gap regarding how conservation perceptions can support or 

constrain the implementation of sustainable coastal ecosystem management. 

Sendang Biru Coastal Area in Malang Regency represents an important coastal landscape where 

mangrove forests and coral reefs provide ecological and economic benefits for local communities. The area has 

experienced conservation initiatives aimed at protecting coastal ecosystems while supporting sustainable 

livelihoods [25], [26]. Nevertheless, the effectiveness of these efforts depends largely on the extent to which 

local communities understand, support, and engage in conservation activities [27], [28]. Investigating 

community perceptions in this area is therefore important for evaluating the social foundations of ecosystem 

conservation and identifying opportunities for improving stakeholder participation [29], [30]. Moreover, the 

findings can provide evidence-based recommendations for strengthening community-based conservation 

approaches in coastal regions. 

The novelty of this study lies in its integrated assessment of community perceptions toward both 

mangrove and coral reef conservation within a single coastal ecosystem management framework. Unlike 

previous studies that primarily focus on environmental awareness or individual ecosystem conservation, this 

research examines the potential gap between positive conservation perceptions and actual willingness to 

participate in conservation activities [31], [32]. This approach provides a broader understanding of the social 

factors that influence conservation effectiveness in interconnected coastal ecosystems. The study also contributes 

to the development of conservation strategies that incorporate community perceptions as a key element of 

ecosystem governance. Therefore, the findings are expected to enrich the literature on nature and landscape 

conservation while supporting evidence-based coastal management practices. 

Based on the aforementioned background, this study aims to analyze community perceptions toward 

mangrove and coral reef conservation in Sendang Biru Coastal Area and to evaluate their implications for 

sustainable coastal ecosystem management. Specifically, the study investigates community perceptions 

regarding the ecological, economic, and socio-cultural benefits of conservation, as well as their willingness to 

participate in conservation activities [33], [34]. Understanding these aspects is essential for identifying 

opportunities and challenges in community-based conservation efforts. The results are expected to support 

policymakers, conservation practitioners, and local stakeholders in designing more inclusive and participatory 

conservation programs. Ultimately, strengthening the connection between conservation awareness and active 

community engagement can contribute to the long-term sustainability of coastal ecosystems and the well-being 

of coastal communities. 
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2. RESEARCH METHOD 

2.1 Study Area 

This study was conducted in Sendang Biru Coastal Area, Tambakrejo Village, Sumbermanjing Wetan 

District, Malang Regency, East Java, Indonesia. The area contains interconnected coastal ecosystems, 

particularly mangrove forests and coral reefs, that provide important ecological and socio-economic services for 

local communities. These ecosystems support fisheries production, biodiversity conservation, coastal protection, 

and tourism activities [35], [36]. However, increasing environmental pressures and unsustainable resource 

utilization have raised concerns regarding ecosystem degradation and long-term sustainability [37], [38]. 

Therefore, Sendang Biru represents an appropriate study area for examining community perceptions toward 

mangrove and coral reef conservation and their implications for sustainable coastal ecosystem management. 

 

2.2 Research Design 

This study employed a quantitative descriptive research design to assess community perceptions and 

participation in mangrove and coral reef conservation [39], [40]. The quantitative approach was selected because 

it enables the systematic measurement and description of perception patterns within a community. The study 

focused on evaluating respondents’ perceptions of the environmental, economic, and socio-cultural benefits of 

mangrove and coral reef conservation, as well as their support for conservation initiatives and willingness to 

participate in conservation activities [41], [42]. Data were collected through a structured questionnaire survey 

administered to community members residing in the study area. The findings were subsequently interpreted to 

understand the potential contribution of community perceptions and participation to sustainable coastal 

ecosystem management. 

 

2.3 Population and Sampling 

The target population consisted of residents of Sendang Biru aged 17 years and above, totaling 2,841 

individuals. The sample size was determined using the Slovin formula with a margin of error of 10%. 

Respondents were selected using proportionate random sampling to ensure that the sample adequately 

represented the characteristics of the coastal community [43], [44]. The selected respondents were considered 

capable of providing information regarding their perceptions of mangrove and coral reef conservation because of 

their direct interaction with coastal resources and environmental conditions in the study area. Based on the 

Slovin formula, a minimum sample size of 96.6 respondents was obtained and rounded to 97 respondents. 

 

  …(1) 

 

where n is the sample size, N is the population size, and e is the margin of error. 

 

Using a population size of 2,841 and a margin of error of 10% (e = 0.1), the sample size was calculated 

as follows: 

 
 

 
 

 
 

Thus, the survey involved 97 respondents representing the coastal community of Sendang Biru. 

 

2.4 Data Collection 

Primary data were collected using a structured questionnaire distributed directly to respondents. The 

questionnaire was designed to assess community perceptions regarding mangrove and coral reef conservation 

across environmental, economic, and socio-cultural dimensions [45], [46]. Additional items were included to 

evaluate respondents’ support for conservation programs and their willingness to participate in conservation 

activities. Each statement was developed based on indicators relevant to coastal ecosystem conservation and 

community involvement. The questionnaire approach enabled the collection of standardized data and facilitated 

quantitative analysis of community perceptions and participation. 

 

2.5 Research Variables and Indicators 

The study examined community perceptions and participation as the primary variables. Perceptions of 

mangrove and coral reef conservation were assessed through three dimensions: environmental benefits, 
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economic benefits, and socio-cultural benefits. In addition, community support for conservation initiatives and 

willingness to participate in conservation activities were evaluated to understand the social factors influencing 

conservation effectiveness [13], [34]. These indicators were selected because they represent important 

components of community-based conservation and sustainable coastal ecosystem management. 

 

2.6 Data Analysis 

The data obtained from the questionnaire were analyzed using descriptive statistical techniques based 

on perception scores and percentage distribution [47], [48]. Community perceptions were measured using a 

three-point Likert-type scale consisting of agree (2), do not know (1), and disagree (0). The total perception 

score (T score) for each indicator was calculated and compared with the mean score (T mean) to determine 

perception categories. The T mean value was obtained by dividing the total possible score by the number of 

response categories, resulting in a threshold value of 97. Perceptions were categorized as positive when the 

obtained T score was greater than 97 and as negative when the T score was equal to or lower than 97. The 

resulting perception categories were subsequently interpreted to evaluate community support and participation in 

mangrove and coral reef conservation and their implications for sustainable coastal ecosystem management. 

 

Table 1. Calculation of T score and T mean 

Number of Respondents Weight Score 

97 2 194 

97 1 97 

97 0 0 

Total 3 291 

T mean = 291 / 3 = 97 

 

From the table, we can see that the T score is 291, while the T mean is 97. This can be used as a 

reference for measuring perception. If the value is > 97, the perception can be said to be positive, while if the 

value is ≤ 97, the perception can be said to be negative. 

 

 

3. RESULTS AND DISCUSSION 

Knowledge is an important prerequisite for shaping environmental perceptions and conservation 

behavior. Therefore, respondents were first asked about their familiarity with mangrove ecosystems, coral reefs, 

and conservation activities in Sendang Biru. The results showed that 75% of respondents were familiar with 

mangrove ecosystems, while 68% recognized the benefits provided by mangroves. Most respondents referred to 

mangroves using the local term tanjangan, indicating that mangrove ecosystems are relatively well known 

within the community. These findings suggest that mangrove ecosystems have become part of local 

environmental knowledge and provide a foundation for conservation awareness. 

 

3.1 Respondents' Knowledge About Mangroves 

To determine public knowledge about mangroves, researchers asked respondents whether they had ever 

heard of or heard about them. The questionnaire results are shown in Figure 1. 

 
Figure 1. Whether or not respondents know about mangroves 

 

From the graph, we can see that the majority of respondents (75%) knew about mangroves. If 

respondents knew what mangroves were, the researcher proceeded to the next question, asking whether 

mangroves were beneficial. The results of the questionnaire regarding this question can be seen in Figure 2. 
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Figure 2. Respondents' knowledge about whether mangroves are beneficial 

 

Of the 97 respondents, 68% knew about the benefits of mangroves. However, 76% of respondents 

reported knowing about mangroves, meaning 8% of the population knew about mangroves but didn't know their 

benefits. The graph also shows that no respondents said mangroves weren't beneficial, but 32% didn't know 

about their benefits. From all the respondents' answers, the benefits of mangroves are as follows: holding back 

waves, preventing abrasion, preventing landslides, bridge materials, buildings, firewood (but now prohibited 

because it is a protected forest), preventing erosion, protected forests, fish spawning grounds, preventing 

seashore erosion, woody plants (now prohibited because it is a protected forest), reducing air pollution, 

contributing/producing a lot of oxygen, and a breeding ground for crabs. 

After asking about the general benefits of mangroves, the researcher tried to pose the question of 

whether there would be any harm to the community if the mangrove forest was damaged. This is important 

because if the community perceives there will be a loss to them if the mangrove forest is damaged, they will tend 

to be more concerned about it. The results of the questionnaire can be seen in Figure 3. 

 
Figure 3. Respondents' knowledge about whether there are losses for the community if mangrove forests are 

damaged. 

 

From the graph, we can see a more diverse range of answers than for the previous question. This 

question featured the response "it doesn't affect us; if there is an impact, it's on nature," and a similar response 

from 25% of respondents. This is quite concerning because if you already perceive that there are no harms to me, 

then your likelihood of caring about mangrove conservation is also very low. 32% of respondents answered 

"don't know," stating they didn't understand the issue because their education only reached elementary school. 

43% of respondents answered "there are harms to the community if mangrove forests are damaged." Their 

reasons were as follows: the air becomes hotter, fish breeding grounds disappear, crab populations decrease, 

making it difficult for people looking for crabs, and landslides damage rice fields and can inundate nearby 

homes. 

The researchers also asked respondents about the condition of the mangroves in Sendang Biru Hamlet. 

This was deemed necessary because knowledge of the condition can be an indicator of concern. The results of 

the questionnaire regarding this are shown in Figure 4. 

 
Figure 4. Respondents' knowledge about the condition of mangroves in Sendang Biru Hamlet 

 

Of the 97 respondents, 60% said the mangroves in Sendang Biru Hamlet were in good condition. 25% 

said they didn't know, mostly because it wasn't their business. 15% said they were damaged, due to previous 
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illegal logging. Based on these findings, it can be estimated that more than 50% of the Sendang Biru Hamlet 

community tends to be indifferent to the mangroves. 

 

3.2  Respondents' Knowledge of Coral Reefs 

To determine public knowledge about coral reefs, researchers asked respondents whether they had ever 

heard of or heard about coral reefs. The questionnaire results are shown in Figure 5. 

 

 
Figure 5. Whether or not people know about coral reefs 

 

From the graph, we can see that the majority of Sendang Biru residents are familiar with coral reefs 

(89%). If respondents knew what mangroves were, the researcher proceeded to the next question about the 

benefits of coral reefs. Community knowledge of the benefits of coral reefs is expected to have positive 

implications for coral reef conservation in Sendang Biru Hamlet. The results of the questionnaire regarding this 

can be seen in Figure 6. 

 

 
Figure 6. Community knowledge about whether coral reefs are beneficial 

 

From the graph, we can see that the majority of the Sendang Biru community (89%) are aware of the 

benefits of coral reefs. Respondents' knowledge varied widely; they were considered knowledgeable if they 

successfully mentioned at least one benefit. Overall, the benefits of coral reefs were as follows: shelter for fish, 

breeding grounds, habitat for fish, spawning grounds, and underwater tourism. 

After asking about the general benefits of coral reefs, the researcher posed the question of whether the 

community would suffer losses if the reefs were damaged. This is important because if the community perceives 

a loss to them if the coral reefs are damaged, they are more likely to be concerned about the situation. The results 

of the questionnaire are shown in Figure 7. 

 
Figure 7. Respondents' knowledge of whether there are losses to the community if coral reefs are damaged. 

 

This graph shows a more diverse range of answers than the previous question. This question featured 

the response "It doesn't affect us; if there is an impact, it's an impact on nature," and a similar response from 8% 

of respondents. 31% of respondents answered "I don't know," stating they didn't understand the issue because 

their education only reached elementary school and it wasn't their concern. 61% of respondents answered "There 

are losses to the community if coral reefs are damaged." Their reasons were as follows: the ecosystem becomes 

unstable, fish migrate to other areas, fish availability could be threatened, fish catches decline, fishermen have to 
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move further out to sea to fish, fishermen's incomes decline, and some fishermen believed there are losses to the 

community, but only limited to those who regularly fish. 

The researchers also asked respondents about the condition of the coral reefs in Sendang Biru Hamlet. 

This was deemed necessary because knowledge of the condition can be an indicator of concern. The results of 

the questionnaire regarding this matter are shown in Figure 8. 

 
Figure 8. Respondents' knowledge about the condition of coral reefs in Sendang Biru Hamlet 

 

From the graph we can see more diverse answers than the previous question. Of the 97 respondents, 

43% answered that the condition of the coral reefs in Sendang Biru Hamlet is still good, Some of them said that 

the Sendang Biru area is used for coral reef tourism, and some respondents said there is coral reef planting. 36% 

of respondents answered they did not know, some of them said they did not understand about it because their 

education only reached elementary school, some said it was not their business. 17% of respondents said that the 

condition is much damaged, they said that the initial damage to the coral reefs in 1994 was due to the tsunami, 

damaged because some people catch coral fish using potassium, covered by shipping waste, there is 

sedimentation due to forest destruction. Meanwhile, 4% of respondents said that the condition is very damaged, 

the damage to the coral reefs is due to friction from ships when docked, exposed to oil from washing ships, some 

also dump unused oil into the sea. 

 

3.3  Respondents' Knowledge About Conservation 

To determine public knowledge about coral reefs, researchers asked respondents whether they had ever 

heard of or heard about coral reefs. The results of the questionnaire can be seen in Figure 9. 

 
Figure 9. Public Awareness of Conservation 

 

From this graph, we can see that the majority of respondents (67%) still don't know about conservation. 

Of those who do, 33% have a bachelor's degree, 14% have a high school education, and 16% have a junior high 

school education (32% of respondents with a junior high education, so 16% of respondents with a junior high 

education don't know about conservation). Formal education contributes significantly to conservation 

knowledge, but informal education also plays a role. If respondents know what conservation is, the researcher 

proceeds to the next question, asking whether conservation is beneficial. The results of the questionnaire 

regarding this question can be seen in Figure 10. 

 
Figure 10. Respondents' Knowledge of the Benefits of Conservation 
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The graph shows that the majority of respondents (67%) are still unaware of conservation. Therefore, 

greater efforts should be made to educate the Sendang Biru community about conservation, which will hopefully 

have a positive impact on conservation development in Sendang Biru Hamlet. Furthermore, 33% of respondents 

cited the following benefits of conservation: preserving nature, restoring damaged nature, preserving nature, 

protecting, and maintaining natural sustainability. 

After asking about the general benefits of conservation, the researcher posed the question of whether 

there would be any losses to the community if conservation activities were absent or less active. This is 

important because if the community perceives there will be losses if conservation activities are absent or less 

active, they will tend to be more concerned about it. The results of the questionnaire can be seen in Figure 11. 

 
Figure 11. Respondents' knowledge of whether there are losses to the community if conservation activities are 

absent or less active. 

 

This graph shows a more diverse range of answers than the previous question. This question featured 

the response "it doesn't affect us, because we're not involved in it. If there is an impact, it's an impact on nature," 

and a similar response came from 3% of respondents. 32% of respondents answered "don't know," stating they 

didn't understand the issue because their education only reached elementary school. 33% of respondents 

answered "there are losses to the community if conservation activities are absent or less active." Their reasons 

were as follows: if coral reefs aren't conserved, fish stocks will decrease; if mangrove forests are damaged, 

landslides will damage rice fields and the air will become hotter; those who manage them for tourism will 

naturally experience a decrease in income, and so on. 

The researchers also asked respondents about the condition of the mangroves in Sendang Biru Hamlet. 

This was deemed necessary because knowledge of the condition can be an indicator of concern. The results of 

the questionnaire regarding this matter are shown in Figure 12. 

 
Figure 12. Respondents' Knowledge of Conservation Conditions 

 

Of the 97 respondents, 64% said they were unaware of the conservation conditions in Sendang Biru 

Hamlet. 3% said there were none. 33% of respondents answered that there were and they were active. They 

stated that the natural restoration activities by planting mangroves in the Clungup area were quite active and 

growing due to tourism. Some respondents also stated that there had been mangrove planting during the time of 

Mr. Darsono's village head, but they were unaware of any subsequent planting. Others stated that there had not 

been any mangrove planting, but that coral reef planting had occurred, often by university students. Given the 

high level of community ignorance about conservation, greater efforts should be made to educate the Sendang 

Biru community about it, which will hopefully have a positive impact on conservation development in Sendang 

Biru Hamlet. 

The researchers also asked respondents questions regarding conservation activities in Sendang Biru 

Hamlet. The results of the questionnaire are shown in Figure 13. 
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Figure 13. Respondents' knowledge of conservation activities in Sendang Biru Hamlet 

 

Of the 97 respondents, 67% answered "don't know." 29% answered one or two activities, thus 

categorized as "partially aware." These included beach tourism, mangrove planting, and floating houses. The 4% 

of respondents who knew all about conservation activities in Sendang Biru Hamlet were tour guides.  

Community knowledge regarding conservation activities was comparatively lower. A large proportion 

of respondents were unable to identify conservation programs that had been implemented in the area, while only 

a small number were able to mention specific activities such as mangrove planting, coral reef rehabilitation, and 

ecotourism initiatives. This finding indicates that although local communities are familiar with coastal 

ecosystems, information regarding conservation programs may not have been distributed evenly across the 

community [49], [50]. Limited knowledge of conservation initiatives can reduce opportunities for broader public 

engagement in conservation activities. Therefore, strengthening environmental communication remains 

important for enhancing community participation in ecosystem management. 

The relatively high level of ecosystem knowledge observed in this study is consistent with the close 

interaction between coastal communities and natural resources. Communities that depend on coastal ecosystems 

for fisheries, tourism, and daily activities tend to develop greater awareness of environmental resources [51], 

[52]. However, awareness of ecosystem existence does not necessarily imply an understanding of conservation 

programs and management objectives. The gap between ecosystem knowledge and conservation knowledge 

suggests that environmental education efforts should focus not only on ecological functions but also on 

conservation processes and community involvement [53], [54]. Such efforts are essential for strengthening the 

social foundations of sustainable coastal ecosystem management. 

 

3.4.  Perceptions About the Impact of Conservation on Environmental Conditions or Natural Balance 

The results of the calculation of respondents' perceptions regarding the positive impact of conservation 

on environmental conditions can be seen in Table 2. 

 

Table 2. Calculation of respondents' perception measurements regarding conservation having a positive impact 

on environmental conditions 

Object 
Positive impact on environmental 

conditions 
Total Weight Score 

T 

Score 
Perception 

Mangrove 

Conservation 

 

Agree 66 2 132 

164 Positif Don't know 31 1 31 

Disagree 0 0 0 

Coral Reef 

Conservation 

Agree 86 2 172 

183 Positif Don't know 11 1 11 

Disagree 0 0 0 

 

• Mangrove forest conservation has a positive impact on environmental conditions or natural balance. 

 

 
Figure 14. Perception of mangrove forest conservation as having a positive impact on environmental conditions 

and natural balance 
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Based on the results of the questionnaire, the majority of respondents (68%) agreed that mangrove 

conservation has a positive impact on environmental conditions and natural balance. Of these 68%, 33% were 

aware of the benefits of conservation and mangrove forests, agreeing with this understanding. The remaining 

35% were unaware of conservation and its benefits but acknowledged that mangrove forests offer various 

benefits, particularly for natural balance, and therefore warrant their preservation. 

• Conservation of beaches and coral reefs has a positive impact on environmental conditions or natural 

balance. 

 
Figure 15. Perception of coastal and coral reef conservation as having a positive impact on environmental 

conditions and the balance of nature 

 

Based on the results of the questionnaire, the majority of respondents (89%) agreed that coral reef 

conservation has a positive impact on environmental conditions and the balance of nature. Of these 89%, 33% 

were aware of the benefits of conservation and coral reefs, and therefore agreed because they were aware. Fifty-

six percent of the 89% were unaware of conservation and its benefits but were aware that beaches and coral reefs 

offer various benefits, both direct and indirect. 

Respondents generally perceived mangrove and coral reef conservation as beneficial for environmental 

quality and ecosystem sustainability. For mangrove conservation, 68% of respondents agreed that conservation 

activities positively affect environmental conditions and ecological balance. Many respondents associated 

mangrove conservation with environmental protection, coastal stability, and the maintenance of natural 

resources. Even among respondents who possessed limited knowledge of conservation concepts, mangroves 

were still perceived as important for preserving environmental balance. This indicates that ecological values of 

mangrove ecosystems are widely recognized within the study area [55], [56]. 

Similarly, perceptions regarding the environmental benefits of coral reef conservation were 

predominantly positive [57]. Respondents acknowledged the role of coral reefs in maintaining marine 

ecosystems and supporting fish habitats. Positive environmental perceptions were reflected in the perception 

scores, where mangrove conservation obtained a score of 164 and coral reef conservation achieved a score of 

183, both categorized as positive perceptions. These results demonstrate strong public recognition of the 

ecological importance of coastal ecosystem conservation [58], [59]. Such recognition represents an important 

social asset for supporting conservation initiatives. 

Positive perceptions of environmental benefits indicate that local communities understand the 

ecological functions of mangrove forests and coral reefs. Similar findings have been reported in coastal 

conservation studies where ecosystem services directly experienced by communities tend to generate stronger 

environmental awareness [60], [61]. In Sendang Biru, environmental experiences associated with coastal 

protection, fisheries productivity, and ecosystem health may contribute to positive perceptions toward 

conservation. These perceptions are valuable because they can encourage support for environmental protection 

measures and strengthen the legitimacy of conservation programs. Nevertheless, positive environmental 

perceptions alone do not automatically guarantee active participation in conservation activities. 

 

3.5  The Perception That Conservation Has a Positive Non-Economic Impact on the Community 

The results of the calculation of respondents' perceptions regarding the positive (non-economic) impacts 

of conservation on the community can be seen in Table 3. 

 

Table 3. Calculation of respondents' perception measurement regarding the positive (non-economic) impact of 

conservation on the community 

Object 
Positive (non-economic) impact on the 

community 
Total Weight Score 

T 

Score 
Perception 

Mangrove 

Conservation 

 

Agree 42 2 84 

115 Positif Don't know 31 1 31 

Disagree 24 0 0 

Coral Reef 

Conservation 

Agree 14 2 28 
105 Positif 

Don't know 77 1 77 
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Disagree 6 0 0 

 

• Perception of non-economic impacts on the community from mangrove conservation.  

 

The results of filling out the questionnaire related to this matter can be seen in the graph. 

 

 
Figure 16. Perception that mangrove forest conservation has a positive non-economic impact on the community 

 

From the results of the questionnaire, the majority of Sendang Biru residents (43%) agreed that 

mangrove forest conservation has a non-economic impact on the community, while 25% said it had no impact, 

and 32% said they didn't know. The 43% of respondents who agreed were aware of the benefits of conservation 

and mangrove forests. They also believed that if mangrove forests were damaged, it would not only impact the 

balance of nature but also impact humans. The reasons for those who agreed varied, with some citing multiple 

reasons and others citing a single reason. This was certainly influenced by the respondent's level of knowledge. 

Some of the reasons cited were as follows: if mangrove forests are damaged, the weather will also become 

hotter, which will affect the community; if mangrove forests are damaged, landslides can affect nearby residents. 

32% of respondents said they didn't know; 23% were unaware of conservation but were aware of the 

benefits of mangroves. According to 23% of respondents, mangroves are only useful for maintaining the balance 

of nature, but whether they have an impact on society (non-economic), they are still hesitant to answer whether 

they agree or not because they admit they don't know. 9% who said they don't know are respondents who don't 

know about conservation and don't know about mangroves, so they answered they don't know. 25% of 

respondents who said there is no impact are people who don't know about conservation and don't know about 

mangroves. These respondents seem to be guessing (one of the principles of perception is guessing) that 

mangrove conservation has no impact on them.  

  

• Perception of non-economic impacts on communities from coral reef conservation.  

 

The results of filling out the questionnaire related to this matter can be seen in the graph 

 
Figure 17. Perception that coral reef conservation has positive non-economic impacts on the community. 

 

Based on the questionnaire, the majority of respondents (79%) were unaware of the non-economic 

impacts of coral reefs on the community. A majority of respondents were aware of the economic impacts. 

Respondents who disagreed (6%) stated that they believed coral reefs had no non-economic impacts on the 

community. Respondents who agreed (15%) argued that when coral reefs are damaged, fishermen have to travel 

farther to fish, requiring more effort. 

 

3.6 The Perception That Conservation Has a Positive Impact on the Community Economy 

The results of the calculation of respondents' perceptions regarding the positive impact of conservation 

on the community's economy are shown in Table 4. 
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Table 4. Calculation of respondents' perception measurement regarding conservation having a positive impact on 

the community's economy 

Object 
Positive impact on the community's 

economy 
Total Weight Score 

T 

Score 
Perception 

Mangrove 

Conservation 

 

Agree 6 2 12 

68 Negatif Don't know 56 1 56 

Disagree 35 0 0 

Coral Reef 

Conservation 

Agree 64 2 128 

159 Positif Don't know 31 1 31 

Disagree 2 0 0 

 

The respondents' answers regarding whether mangrove conservation has a positive impact on the 

community's economy can be seen in Figure 5. 

 

 
Figure 18. Perception that mangrove forest conservation has a positive impact on the community's economy 

 

The majority of respondents (58%) stated they were unaware that mangrove forest conservation has a 

positive impact on the community's economy. They hesitated to answer yes or no. Most cited the reason that they 

were not involved in the matter. Some of those who were unaware said they simply didn't want to pretend to 

know. Thirty-six percent of respondents who disagreed stated that there was no economic impact from mangrove 

conservation (it only benefits the environment). Meanwhile, six percent of respondents who agreed stated that 

mangrove conservation has an indirect economic impact, primarily for fishermen, as mangroves also serve as a 

breeding ground for fish. In the future, it is possible for communities to supplement their income through crab 

hunting, but the results of mangrove restoration are currently small-scale, so they are only consumed locally and 

not yet sold. 

 

 
Figure 19. Perception that coastal and coral reef conservation has a positive impact on the community's economy 

 

The majority of respondents (66%) agreed with the statement that coastal and coral reef conservation 

has a positive impact on the community's economy, particularly for fishermen. The majority of respondents 

believed that coral reefs are a breeding ground for fish, so the good or bad condition of coral reefs will impact 

fishermen's income, albeit indirectly. Some respondents also stated that direct economic impacts can be felt, 

especially by underwater tourism operators such as snorkeling and diving, and those involved in tourism 

management. The economic impact on the community is less noticeable. 32% of respondents who disagreed 

stated that they did not know the economic impact of coral reef conservation. 

Community perceptions regarding the socio-economic impacts of conservation varied between 

ecosystem types. For mangrove conservation, only 43% of respondents agreed that conservation generates 

positive non-economic benefits for society, while 32% were uncertain and 25% disagreed. Respondents who 

agreed generally believed that environmental degradation would ultimately affect human well-being through 

increased temperatures, environmental instability, and greater vulnerability to natural hazards. Meanwhile, 

respondents who were uncertain often acknowledged the ecological benefits of mangroves but were unsure 
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whether these benefits directly influenced community welfare. This finding suggests that the indirect social 

benefits of mangrove conservation are not fully understood by all community members. 

Perceptions regarding coral reef conservation showed a similar pattern. Most respondents were aware of 

the economic benefits associated with fisheries resources, yet many had limited understanding of broader non-

economic benefits. Approximately 79% of respondents reported uncertainty regarding the non-economic benefits 

of coral reef conservation, while only 15% agreed that coral reef conservation provides positive social benefits. 

This result indicates that coral reefs are primarily perceived through their economic contribution rather than their 

wider ecological and social functions. Consequently, conservation messaging may need to emphasize both direct 

and indirect ecosystem services provided by coral reefs [62], [63]. 

The economic dimension also revealed contrasting perceptions between mangrove and coral reef 

conservation. Mangrove conservation received a negative perception score (T = 68), whereas coral reef 

conservation obtained a positive perception score (T = 159). This difference suggests that respondents perceived 

more immediate economic benefits from coral reef ecosystems, particularly through fisheries and marine-based 

livelihoods. In contrast, the economic value of mangroves may be less visible because many of their benefits are 

indirect and long-term. Therefore, increasing public understanding of mangrove ecosystem services could help 

strengthen support for mangrove conservation initiatives [40], [64]. 

The differing perceptions between mangrove and coral reef conservation highlight the importance of 

perceived ecosystem services in shaping public attitudes. Communities tend to value ecosystem components that 

provide visible and direct livelihood benefits. As a result, coral reefs are more readily associated with economic 

gains than mangrove forests. However, ecosystem services such as coastal protection, nursery habitats, and 

carbon sequestration also contribute substantially to community welfare, although their benefits are often less 

apparent [65], [66]. Conservation programs should therefore communicate these hidden benefits more effectively 

to improve public appreciation of mangrove ecosystems and strengthen long-term conservation support. 

 

3.7  The Impact of Perception on Agreeing or Disagreeing with the Existence of Mangrove and Coral Reef 

Conservation 

The results of the calculation of respondents' perception measurements regarding whether they agree or 

disagree with the existence of conservation are shown in Table 5. 

 

Table 5. Calculation of respondents' perception measurement regarding whether they agree or disagree with the 

existence of conservation 

Object Agree with its existence Total Weight Score T Score Perception 

Mangrove Conservation 

 

Agree 83 2 166 

180 Positif Reluctant to answer 14 1 14 

Disagree 0 0 0 

Coral Reef Conservation Agree 83 2 166 

180 Positif Reluctant to answer 14 1 14 

Disagree 0 0 0 

 

Whether or not the community agrees with the existence of this conservation area will certainly have a 

significant impact on its sustainability. At the very least, even if they aren't yet willing to participate in 

conservation activities, they won't disrupt or threaten its continued existence. 

 

 
Figure 20. Impact of perception on agreement or disagreement regarding the existence of conservation 

 

From this graph, we can see that 86% of respondents agree with nature restoration and conservation 

activities. As long as they have a positive impact and are not detrimental, the public will certainly agree. 

Although no respondents directly disagreed, 14% of respondents said "don't know," seemingly reluctant to 

answer the question. 
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3.8  The Impact of Perception on Willingness to Participate in Conservation Activities 

The results of the calculation of respondents' perception measurements regarding their willingness to 

participate if there are conservation activities are shown in Table 6. 

 

Table 6. Calculation of respondents' perception measurements regarding their willingness to participate if there 

are conservation activities. 

Object 
If there are conservation activities, I am willing 

to participate. 
Total Weight Score 

T 

Score 
Perception 

Conservation 

Willing 7 2 14 

82 Negatif Conditionally willing 68 1 68 

Not willing 22 0 0 

 

 
Gambar 21. Kesediaan berpartisipasi jika ada kegiatan 

 

From the graph, we can see that very few respondents, at 7%, answered that they were willing to 

participate. 23% of respondents openly answered that they were not willing. Meanwhile, the majority of 

respondents (70%) answered that they were willing if they had free time and were not busy, or could be said to 

be "conditionally willing." From the review above, we can see that public perception is generally positive 

towards conservation in Sendang Biru Hamlet, except for perceptions related to the economic impact of 

mangroves, which are negative. The majority of respondents agree with the existence of conservation in Sendang 

Biru Hamlet and the benefits of these activities. Willingness to participate in activities is greatly influenced by 

whether the activity has a direct economic impact on them or not. 

The survey revealed strong public support for the existence of conservation programs in Sendang Biru. 

A total of 86% respondents agreed with the continuation of conservation initiatives, while the remaining 

respondents were hesitant to express an opinion, resulting in a positive perception score of 180. No respondents 

explicitly opposed the existence of conservation programs. These findings indicate that conservation activities 

have gained social acceptance within the community and are generally viewed as beneficial. Community support 

provides an important foundation for the long-term success of conservation efforts [27], [67]. 

Despite this strong support, willingness to participate directly in conservation activities remained 

relatively low. Only 7% respondents expressed unconditional willingness to participate, while most respondents 

indicated conditional participation and 23% respondents stated that they were unwilling to participate. The 

resulting perception score was 82, which was categorized as negative. This result demonstrates a discrepancy 

between positive attitudes toward conservation and actual willingness to engage in conservation activities [68], 

[69]. The gap between support and participation represents one of the most important findings of this study. 

The findings reveal an awareness–participation gap within the study area. Although most respondents 

recognize the importance of conservation and support its continuation, relatively few are prepared to become 

actively involved in conservation activities. Similar patterns have been documented in environmental 

conservation studies where positive attitudes do not necessarily translate into conservation behavior [70], [71]. 

Several factors may explain this discrepancy, including limited time, economic priorities, insufficient incentives, 

and restricted access to conservation programs. Therefore, conservation strategies should move beyond 

awareness-building and focus on strengthening participatory mechanisms that encourage active community 

involvement [72], [73]. Enhancing environmental education, community empowerment, and collaborative 

governance may help transform positive perceptions into meaningful conservation actions. 

 

3.9  Implications for Sustainable Coastal Ecosystem Management 

The findings of this study have important implications for sustainable coastal ecosystem management in 

Sendang Biru. The generally positive perceptions of mangrove and coral reef conservation indicate that local 

communities already recognize the ecological significance of these ecosystems and support efforts to protect 

them [46], [74]. This favorable perception constitutes a valuable form of social capital that can facilitate the 

implementation of conservation programs and environmental management policies. However, the limited 

willingness of community members to actively participate in conservation activities suggests that conservation 
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awareness alone is insufficient to ensure effective ecosystem stewardship [75], [76]. Therefore, future coastal 

management strategies should focus not only on increasing environmental knowledge but also on creating 

opportunities that encourage meaningful community engagement in conservation practices. 

The observed gap between conservation support and active participation highlights the need for more 

inclusive and participatory management approaches in Sendang Biru. Sustainable coastal ecosystem 

management requires collaboration among local communities, government agencies, conservation organizations, 

and other stakeholders to strengthen community involvement in conservation decision-making and 

implementation. Community-based conservation programs, environmental education initiatives, capacity-

building activities, and incentive mechanisms could be developed to enhance public participation and foster a 

stronger sense of ownership toward coastal resources [77], [78]. Such approaches are particularly important 

because the long-term sustainability of mangrove forests and coral reefs depends not only on ecological 

interventions but also on the active commitment of local communities. By transforming positive conservation 

perceptions into concrete conservation actions, coastal management efforts in Sendang Biru can contribute more 

effectively to ecosystem resilience, biodiversity conservation, and the sustainable use of coastal resources. 

 

 

4. CONCLUSION 

This study shows that the coastal community of Sendang Biru has a positive perception of mangrove 

and coral reef conservation, particularly regarding their ecological functions and benefits for ecosystem 

sustainability. However, community participation in conservation activities remains relatively low, resulting in a 

gap between awareness and actual involvement. This situation suggests that sustainable conservation depends 

not only on increasing awareness but also on strengthening mechanisms that encourage active community 

participation. Further research is recommended to examine the social, economic, and institutional factors that 

specifically influence low community participation in conservation activities. Furthermore, future studies could 

evaluate the effectiveness of various participatory approaches or incentive programs in increasing direct 

community involvement in coastal ecosystem management. 

 

 

ACKNOWLEDGEMENTS 

The authors would like to thank all individuals and institutions who contributed to the completion of 

this study. Their support, guidance, and assistance are greatly appreciated. 

 

AUTHOR CONTRIBUTIONS 

Conceptualization, R.H. and C.T.; Methodology, R.H.; Software, R.H.; Validation, R.H. and C.T.; 

Formal Analysis, R.H.; Investigation, R.H.; Resources, R.H.; Data Curation, R.H.; Writing – Original Draft 

Preparation, R.H.; Writing – Review & Editing, C.T.; Visualization, R.H.; Supervision, C.T.; Project 

Administration, R.H.; Funding Acquisition, C.T. 

 

CONFLICTS OF INTEREST 

The authors declare no conflict of interest. 

 

USE OF ARTIFICIAL INTELLIGENCE (AI)-ASSISTED TECHNOLOGY 

Not applicable. 

 

REFERENCES 
[1] H. Hasim, “Mangrove ecosystem, seagrass, coral reef: its role in self-purification and carrying capacity in coastal 

areas,” Int. J. Pap. Adv. Sci. Rev., vol. 2, no. 1, pp. 37–49, Jun. 2021, doi: 10.47667/ijpasr.v2i1.93. 

[2] M. T. Rahmadi, E. Yuniastuti, A. Suciani, M. S. Harefa, A. Y. Persada, and E. Tuhono, “Threats to mangrove 

ecosystems and their impact on coastal biodiversity: A study on mangrove management in langsa city,” Indones. J. 

Earth Sci., vol. 3, no. 2, pp. 1–14, 2023, doi: 10.52562/injoes.2023.627. 

[3] E. A. Hernández-Delgado, “Coastal restoration challenges and strategies for small island developing states in the face 

of sea level rise and climate change,” Coasts, vol. 4, no. 2, pp. 235–286, 2024, doi: 10.3390/coasts4020014. 

[4] P. Z. Yanda, E. B. Mabhuye, and A. Mwajombe, “Linking coastal and marine resources endowments and climate 

change resilience of Tanzania coastal communities,” Environ. Manage., vol. 71, no. 1, pp. 15–28, 2023, doi: 

10.1007/s00267-021-01553-z. 

[5] H. Akram, S. Hussain, P. Mazumdar, K. O. Chua, T. E. Butt, and J. A. Harikrishna, “Mangrove health: A review of 

functions, threats, and challenges associated with mangrove management practices,” Forests, vol. 14, no. 9, pp. 1–38, 

2023, doi: 10.3390/f14091698. 

[6] T. K. T. Jayakumar and U. K. Sarkar, “Habitat Degradation in Coral Reef Ecosystems and Mangroves: Current Status 

and Management Measures,” in Sustainable Management of Fish Genetic Resources, Singapore: Springer Nature 

Singapore, 2024, pp. 111–149. doi: 10.1007/978-981-97-5250-8_7. 

[7] S. Zerbe, “Global Land-Use Development Trends: Traditional Cultural Landscapes Under Threat,” 2022, pp. 129–199. 



Jou. Acd. Bio. Ed ISSN: 3062-9705  

Community Perceptions and Participation in Mangrove and Coral Reef Conservation…(Rif’an Habibi) 

325 

doi: 10.1007/978-3-030-95572-4_4. 

[8] C. Saengsupavanich, N. Agarwala, I. Magdalena, A. S. Ratnayake, and V. Ferren, “Impacts of a growing population on 

the coastal environment of the Bay of Bengal,” Anthr. Coasts, vol. 7, no. 1, pp. 1–28, 2024, doi: 10.1007/s44218-024-

00055-9. 

[9] M. Amone-Mabuto et al., “Coastal community’s perceptions on the role of seagrass ecosystems for coastal protection 

and implications for management,” Ocean Coast. Manag., vol. 244, pp. 1–10, 2023, doi: 

10.1016/j.ocecoaman.2023.106811. 

[10] M. Riera-Spiegelhalder et al., “Socio-economic assessment of ecosystem-based and other adaptation strategies in 

coastal areas: A systematic review,” J. Mar. Sci. Eng., vol. 11, no. 2, pp. 1–21, 2023, doi: 10.3390/jmse11020319. 

[11] C. E. Lovelock, E. Barbier, and C. M. Duarte, “Tackling the mangrove restoration challenge,” PLoS Biol., vol. 20, no. 

10, pp. 1–15, 2022, doi: 10.1371/journal.pbio.3001836. 

[12] M. E. B. Gerona-Daga and S. G. Salmo, “A systematic review of mangrove restoration studies in Southeast Asia: 

Challenges and opportunities for the united nation’s decade on ecosystem restoration,” Front. Mar. Sci., vol. 9, pp. 1–

23, 2022, doi: 10.3389/fmars.2022.987737. 

[13] P. K. Mogomotsi, L. S. Stone, G. E. J. Mogomotsi, and N. Dube, “Factors influencing community participation in 

wildlife conservation,” Hum. Dimens. Wildl., vol. 25, no. 4, pp. 372–386, Jul. 2020, doi: 

10.1080/10871209.2020.1748769. 

[14] T. Sattayapanich, P. Janmaimool, and J. Chontanawat, “Factors affecting community participation in environmental 

corporate social responsibility projects: Evidence from mangrove forest management project,” J. Open Innov. Technol. 

Mark. Complex., vol. 8, no. 4, pp. 1–28, 2022, doi: 10.3390/joitmc8040209. 

[15] F. Z. Kherazi et al., “The role of environmental knowledge, policies and regulations toward water resource 

management: A mediated‐moderation of attitudes, perception, and sustainable consumption patterns,” Sustain. Dev., 

vol. 32, no. 5, pp. 5719–5741, Oct. 2024, doi: 10.1002/sd.2991. 

[16] J. Xie, Z. M. Bhutta, D. Li, and N. Andleeb, “Green HRM practices for encouraging pro-environmental behavior 

among employees: The mediating influence of job satisfaction,” Environ. Sci. Pollut. Res., vol. 30, no. 47, pp. 103620–

103639, Sep. 2023, doi: 10.1007/s11356-023-29362-3. 

[17] M. B. Rampheri and T. Dube, “Local community involvement in nature conservation under the auspices of 

Community‐Based Natural Resource Management: A state of the art review,” Afr. J. Ecol., vol. 59, no. 4, pp. 799–808, 

Dec. 2021, doi: 10.1111/aje.12801. 

[18] S. Obradović, V. Stojanović, and D. Milić, “The importance of understanding local community attitudes and 

perceptions regarding nature conservation,” Wetlands, vol. 43, no. 1, pp. 2–10, Jan. 2023, doi: 10.1007/s13157-022-

01652-5. 

[19] Y. Zhang et al., “How important is community participation to eco-environmental conservation in protected areas? 

from the perspective of predicting locals’ pro-environmental behaviours,” Sci. Total Environ., vol. 739, pp. 1–24, Oct. 

2020, doi: 10.1016/j.scitotenv.2020.139889. 

[20] M. Chen and P. Martens, “Environmental concern and public attitudes toward marine life in coastal China,” 

Anthrozoos, vol. 36, no. 1, pp. 117–136, 2023, doi: 10.1080/08927936.2022.2101247. 

[21] F. Dahdouh-Guebas et al., “Public perceptions of mangrove forests matter for their conservation,” Front. Mar. Sci., vol. 

7, pp. 1–5, 2020, doi: 10.3389/fmars.2020.603651. 

[22] E. Wahyuni, Zulhafandi, Hendris, and Jarin, “Detection of community knowledge level of economic, ecological 

benefits and causes of damage to mangrove forest ecosystems,” IOP Conf. Ser. Earth Environ. Sci., vol. 748, no. 1, pp. 

1–8, 2021, doi: 10.1088/1755-1315/748/1/012017. 

[23] J. Eales, A. Bethel, J. Fullam, S. Olmesdahl, P. Wulandari, and R. Garside, “What is the evidence documenting the 

effects of marine or coastal nature conservation or natural resource management activities on human well-being in 

South East Asia? A systematic map,” Environ. Int., vol. 151, no. March, pp. 1–15, 2021, doi: 

10.1016/j.envint.2021.106397. 

[24] H. Booth, S. Mourato, and E. J. Milner-Gulland, “Investigating acceptance of marine tourism levies, to cover the 

opportunity costs of conservation for coastal communities,” Ecol. Econ., vol. 201, pp. 1–11, 2022, doi: 

10.1016/j.ecolecon.2022.107578. 

[25] D. Ward et al., Safeguarding marine life: Conservation of biodiversity and ecosystems, vol. 32, no. 1. Springer 

International Publishing, 2022. doi: 10.1007/s11160-022-09700-3. 

[26] R. A. Praptiwi et al., “Tourism-based alternative livelihoods for small island communities transitioning towards a blue 

economy,” Sustain., vol. 13, no. 12, pp. 1–11, 2021, doi: 10.3390/su13126655. 

[27] N. M. Dawson et al., “The role of indigenous peoples and local communities in effective and equitable conservation,” 

Ecol. Soc., vol. 26, no. 3, pp. 1–40, 2021, doi: 10.5751/ES-12625-260319. 

[28] N. M. Dawson et al., “Is it just conservation? a typology of Indigenous peoples’ and local communities’ roles in 

conserving biodiversity,” One Earth, vol. 7, no. 6, pp. 1007–1021, 2024, doi: 10.1016/j.oneear.2024.05.001. 

[29] H. N. Ndonye, A. Mulwa, and D. Ndunge, “Stakeholder engagement and performance of community based 

conservation projects: A case of laikipia conservation region conservancies,” J. Econ. Sustain. Dev., vol. 12, no. 4, pp. 

51–63, 2021, doi: 10.7176/jesd/12-4-07. 

[30] Y. Guan et al., “Social network analysis and application for ecosystem service perceptions by stakeholders for coastal 

wetland conservation,” J. Clean. Prod., vol. 371, pp. 1–27, Oct. 2022, doi: 10.1016/j.jclepro.2022.133596. 

[31] L. Xu et al., “Evaluating communities’ willingness to participate in ecosystem conservation in Southeast Tibetan nature 

reserves, China,” Land, vol. 11, no. 2, pp. 1–18, 2022, doi: 10.3390/land11020207. 

[32] S. Lei, Q. Qiao, X. Gao, J. Feng, Y. Wen, and Y. Han, “Ecological awareness, policy perception, and green production 

behaviors of farmers living in or near protected areas,” Forests, vol. 14, no. 7, pp. 1–16, 2023, doi: 10.3390/f14071339. 

[33] M. Thiemann et al., “Perceptions of ecosystem services: Comparing socio-cultural and environmental influences,” 



          ISSN: 3062-9705 

Jou. Acd. Bio. Ed, Vol. 2, No. 2, December 2025:  310 - 327 

326 

PLoS One, vol. 17, no. 10 October, pp. 1–20, 2022, doi: 10.1371/journal.pone.0276432. 

[34] T. Htay, K. K. Htoo, F. P. Mbise, and E. Røskaft, “Factors influencing communities’ attitudes and participation in 

protected area conservation: A case study from Northern Myanmar,” Soc. Nat. Resour., vol. 35, no. 3, pp. 301–319, 

2022, doi: 10.1080/08941920.2022.2032515. 

[35] S. Perera-Valderrama et al., “Increasing marine ecosystems conservation linking marine protected areas and integrated 

coastal management in southern Cuba,” Ocean Coast. Manag., vol. 196, pp. 1–11, 2020, doi: 

10.1016/j.ocecoaman.2020.105300. 

[36] M. Sievers et al., “Co-occurrence of biodiversity, carbon storage, coastal protection, and fish and invertebrate 

production to inform global mangrove conservation planning,” Sci. Total Environ., vol. 904, pp. 1–10, 2023, doi: 

10.1016/j.scitotenv.2023.166357. 

[37] Y. Qi, P. Bhunia, T. C. Zhang, F. Luo, P. Lin, and Y. Chen, “Environmental Degradation and Sustainability,” in 

Sustainability, Wiley, 2020, pp. 483–505. doi: 10.1002/9781119434016.ch23. 

[38] I. M. Ziaul and W. Shuwei, “Environmental sustainability: A major component of sustainable development,” Int. J. 

Environ. Sustain. Soc. Sci., vol. 4, no. 2, pp. 620–627, 2023, doi: 10.38142/ijesss.v4i2.296. 

[39] P. Lhosupasirirat, F. Dahdouh-Guebas, J. Hugé, D. Wodehouse, and J. Enright, “Stakeholder perceptions on 

community-based ecological mangrove restoration (cbemr): A case study in Thailand,” Restor. Ecol., vol. 31, no. 5, pp. 

1–14, 2023, doi: 10.1111/rec.13894. 

[40] B. P. Nyangoko, H. Berg, M. M. Mangora, M. S. Shalli, and M. Gullström, “Community perceptions of climate change 

and ecosystem-based adaptation in the mangrove ecosystem of the Rufiji Delta, Tanzania,” Clim. Dev., vol. 14, no. 10, 

pp. 896–908, 2022, doi: 10.1080/17565529.2021.2022449. 

[41] T. I. Trialfhianty, F. W. Muharram, Suadi, C. H. Quinn, and M. Beger, “Spatial multi-criteria analysis to capture socio-

economic factors in mangrove conservation,” Mar. Policy, vol. 141, pp. 1–22, 2022, doi: 

10.1016/j.marpol.2022.105094. 

[42] L. N. Ntibona, M. S. Shalli, and M. M. Mangora, “Willingness and drivers of community participation in mangrove 

conservation in the Rufiji Delta, Tanzania,” West. Indian Ocean J. Mar. Sci., vol. 22, no. 1, pp. 25–29, 2023, doi: 

10.4314/wiojms.v22i1.4. 

[43] M. M. Islam, A. A. Amir, and R. A. Begum, “Community awareness towards coastal hazard and adaptation strategies 

in Pahang coast of Malaysia,” Nat. Hazards, vol. 107, no. 2, pp. 1593–1620, Jun. 2021, doi: 10.1007/s11069-021-

04648-2. 

[44] S. Amirullah, A. D. Tuzan, A. Kamu, and A. Hassan, “Assessing tagal community dependency on ecotourism-based 

tagal: a Case study from the west coast division of Sabah, Malaysia,” J. Sustain. Sci. Manag., vol. 19, no. 5, pp. 1–12, 

2024, doi: 10.46754/jssm.2024.05.001. 

[45] Y. C. Portorreal et al., “Perception of mangrove social–ecological system governance in Southeastern Cuba,” Water 

(Switzerland), vol. 16, no. 17, pp. 1–25, 2024, doi: 10.3390/w16172495. 

[46] P. Sebastian, L. D. Sparks, P. Resolute, and R. Prasetijo, “Connecting communities to coral reefs: A socio-ecological 

perspective on coral restoration programs in a remote marine protected area,” J. Coast. Conserv., vol. 28, no. 2, pp. 1–

13, Apr. 2024, doi: 10.1007/s11852-024-01041-6. 

[47] A. Murrja, D. Kurtaj, A. Ndregjoni, and L. Prendi, “Vegetable farmers’ perception of production risk sources and 

environmental aspects – descriptive statistical analysis and multifactorial linear regression,” WSEAS Trans. Environ. 

Dev., vol. 19, pp. 820–825, 2023, doi: 10.37394/232015.2023.19.77. 

[48] O. H. Oderinu, I. C. Adegbulugbe, O. O. Orenuga, and A. Butali, “Comparison of students’ perception of 

problem‐based learning and traditional teaching method in a Nigerian dental school,” Eur. J. Dent. Educ., vol. 24, no. 

2, pp. 207–212, May 2020, doi: 10.1111/eje.12486. 

[49] V. Jennings et al., “Place-based conservation in coastal and marine ecosystems: The importance of engagement with 

underrepresented communities,” Sustain., vol. 16, no. 22, pp. 1–15, 2024, doi: 10.3390/su16229965. 

[50] M. Yet, P. Manuel, M. DeVidi, and B. H. MacDonald, “Learning from Experience: Lessons from Community-based 

Engagement for Improving Participatory Marine Spatial Planning,” Plan. Pract. Res., vol. 37, no. 2, pp. 189–212, 

2022, doi: 10.1080/02697459.2021.2017101. 

[51] J.-L. Chen, K. Hsu, and C.-T. Chuang, “How do fishery resources enhance the development of coastal fishing 

communities: Lessons learned from a community-based sea farming project in Taiwan,” Ocean Coast. Manag., vol. 

184, pp. 1–13, Feb. 2020, doi: 10.1016/j.ocecoaman.2019.105015. 

[52] M. M. Uddin, P. Schneider, M. R. I. Asif, M. S. Rahman, Arifuzzaman, and M. M. H. Mozumder, “Article fishery-

based ecotourism in developing countries can enhance the social-ecological resilience of coastal fishers—a case study 

of Bangladesh,” Water (Switzerland), vol. 13, no. 3, pp. 1–21, 2021, doi: 10.3390/w13030292. 

[53] N. M. Ardoin and A. W. Bowers, “Early childhood environmental education: A systematic review of the research 

literature,” Educ. Res. Rev., vol. 31, no. June, pp. 1–16, 2020, doi: 10.1016/j.edurev.2020.100353. 

[54] N. I. Sinthumule, “Traditional ecological knowledge and its role in biodiversity conservation: A systematic review,” 

Front. Environ. Sci., vol. 11, no. June, pp. 1–15, 2023, doi: 10.3389/fenvs.2023.1164900. 

[55] S. Thakur, I. Mondal, P. B. Ghosh, P. Das, and T. K. De, “A review of the application of multispectral remote sensing 

in the study of mangrove ecosystems with special emphasis on image processing techniques,” Spat. Inf. Res., vol. 28, 

no. 1, pp. 39–51, Feb. 2020, doi: 10.1007/s41324-019-00268-y. 

[56] S. Kesavan, K. A. M. Xavier, G. Deshmukhe, A. K. Jaiswar, S. Bhusan, and S. P. Shukla, “Anthropogenic pressure on 

mangrove ecosystems: Quantification and source identification of surficial and trapped debris,” Sci. Total Environ., vol. 

794, p. 17, Nov. 2021, doi: 10.1016/j.scitotenv.2021.148677. 

[57] K. Hofman, K. Hughes, and G. Walters, “Effective conservation behaviours for protecting marine environments: the 

views of the experts,” J. Sustain. Tour., vol. 28, no. 10, pp. 1460–1478, Oct. 2020, doi: 

10.1080/09669582.2020.1741597. 



Jou. Acd. Bio. Ed ISSN: 3062-9705  

Community Perceptions and Participation in Mangrove and Coral Reef Conservation…(Rif’an Habibi) 

327 

[58] R. S. Siregar, “Improving the arabic writing skills of students through the application of contextual learning methods at 

dayah irsyadul abidin qurani,” Indones. J. Educ. Soc. Humanit., vol. 2, no. 1, pp. 358–369, 2025, doi: 

10.62945/ijesh.v2i1.726. 

[59] J. Wester, “Public perception of an important urban estuary: Values, attitudes, and policy support in the biscayne bay-

miami social ecological system,” PLoS One, vol. 18, no. 10 October, pp. 1–21, 2023, doi: 

10.1371/journal.pone.0287930. 

[60] M. A. Cebrián-Piqueras et al., “Scientific and local ecological knowledge, shaping perceptions towards protected areas 

and related ecosystem services,” Landsc. Ecol., vol. 35, no. 11, pp. 2549–2567, Nov. 2020, doi: 10.1007/s10980-020-

01107-4. 

[61] P. M. C. D. La Cruz, “The knowledge status of coastal and marine ecosystem services - challenges, limitations and 

lessons learned from the application of the ecosystem services approach in management,” Front. Mar. Sci., vol. 8, pp. 

1–27, 2021, doi: 10.3389/fmars.2021.684770. 

[62] T. D. Eddy et al., “Global decline in capacity of coral reefs to provide ecosystem services,” One Earth, vol. 4, no. 9, pp. 

1278–1285, 2021, doi: 10.1016/j.oneear.2021.08.016. 

[63] M. E. Allen et al., “Resident perceptions of ecosystem services provided by u.S. coral reefs: Highlights from the first 

cycle of the national coral reef monitoring program’s socioeconomic survey,” Water (Switzerland), vol. 13, no. 15, pp. 

1–17, 2021, doi: 10.3390/w13152081. 

[64] J. Jadin and S. Rousseau, “Local community attitudes towards mangrove forest conservation,” J. Nat. Conserv., vol. 68, 

pp. 1–13, 2022, doi: 10.1016/j.jnc.2022.126232. 

[65] G. Doolan and S. Hynes, “Ecosystem service valuation of blue carbon habitats: A review for saltmarshes and 

seagrasses,” J. Ocean Coast. Econ., vol. 10, no. 1, pp. 1–62, 2023, doi: 10.15351/2373-8456.1174. 

[66] N. Hilmi et al., “The role of blue carbon in climate change mitigation and carbon stock conservation,” Front. Clim., 

vol. 3, pp. 1–18, 2021, doi: 10.3389/fclim.2021.710546. 

[67] D. Armitage, P. Mbatha, E. Muhl, W. Rice, and M. Sowman, “Governance principles for community‐centered 

conservation in the post‐2020 global biodiversity framework,” Conserv. Sci. Pract., vol. 2, no. 2, pp. 1–18, Feb. 2020, 

doi: 10.1111/csp2.160. 

[68] M. C. Fabian, A. S. Cook, and J. M. Old, “Attitudes towards wildlife conservation,” Aust. Zool., vol. 40, no. 4, pp. 585–

604, Jun. 2020, doi: 10.7882/AZ.2019.017. 

[69] H. R. O. Dealy, R. M. Jarvis, T. Young, K. Maharaj, and M. Petterson, “The role of hope and conservation attitudes in 

current conservation actions and future conservation intentions,” Discov. Sustain., vol. 5, no. 1, pp. 1–16, 2024, doi: 

10.1007/s43621-024-00186-6. 

[70] N. V. Deville et al., “Time spent in nature is associated with increased pro-environmental attitudes and behaviors,” Int. 

J. Environ. Res. Public Health, vol. 18, no. 14, pp. 1–18, 2021, doi: 10.3390/ijerph18147498. 

[71] S. Iwasaki, “Effects of environmental education on young children’s water-saving behaviors in Japan,” Sustain., vol. 

14, no. 6, pp. 1–15, 2022, doi: 10.3390/su14063382. 

[72] Q. Dong, B. Zhang, X. Cai, and A. Morrison, “Do local residents support the development of a national park? A study 

from nanling national park based on social impact assessment (sia),” Land, vol. 10, pp. 1–16, 2021, doi: 

10.3390/land10101019. 

[73] N. Kangana, N. Kankanamge, C. De Silva, A. Goonetilleke, R. Mahamood, and D. Ranasinghe, “Bridging community 

engagement and technological innovation for creating smart and resilient cities: A systematic literature review,” Smart 

Cities, vol. 7, no. 6, pp. 3823–3852, 2024, doi: 10.3390/smartcities7060147. 

[74] C. N. Ochieng, T. Thenya, F. Mwaura, and M. A. Owuor, “Awareness and perceptions of coral reef ecosystem use and 

management in ‘pseudo community’ and government-managed marine protected areas in Kwale county, Kenya,” 

Ocean Coast. Manag., vol. 248, pp. 1–19, Feb. 2024, doi: 10.1016/j.ocecoaman.2023.106949. 

[75] Z. Ghaderi, E. Shahabi, D. Fennell, and M. Khoshkam, “Increasing community environmental awareness, participation 

in conservation, and livelihood enhancement through tourism,” Local Environ., vol. 27, no. 5, pp. 605–621, May 2022, 

doi: 10.1080/13549839.2022.2048812. 

[76] L. Gayo, N. Mmbaga, and K. Ngongolo, “Insights from communities’ awareness and participation in greening semi-

arid lands for effective environmental conservation,” Trop. Conserv. Sci., vol. 17, pp. 1–14, 2024, doi: 

10.1177/19400829241292292. 

[77] J. P. Sele and M. B. Mukundi, “Community-based approaches to environmental conservation: Empowering local 

initiatives,” Greener J. Soc. Sci., vol. 14, no. 2, pp. 289–299, 2024, doi: 10.15580/gjss.2024.2.122024211. 

[78] D. Kuba, M. Z. D. Kuba, K. S. Usman, and W. Wasilah, “Community-based management: Marine tourism 

development for ecological and economic sustainability,” J. Econ. Educ. Entrep. Stud., vol. 5, no. 3, pp. 467–479, 

2024, doi: 10.62794/je3s.v5i3.4372. 

 


