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 This research investigates the prospective variables that can influence the success of 

agribusiness in the coastal regions of East Java, particularly in terms of how this success 

contributes to food security. The study explores interrelated dimensions, including 

environmental, social, economic, institutional, regulatory, and technological aspects. 

Utilizing MICMAC analysis, the research identifies and analyzes the relationships 

between variables within a complex system, involving 150 experts in coastal agribusiness. 

The results highlight several key success variables, including the availability and 

enforcement of laws related to sustainable fishing practices, technological innovation in 

marine and coastal resource management, coastal zoning regulations and conservation 

area management, the adoption rate of sustainable agricultural and fisheries technologies, 

coastal land utilization, and community awareness of environmental sustainability. This 

research makes novel contributions to the existing literature by integrating multiple 

dimensions—environmental, social, economic, institutional, regulatory, and 

technological—into a comprehensive framework for understanding agribusiness success 

in coastal areas. The application of MICMAC analysis provides a methodological 

advancement by emphasizing the dynamic dependencies within the agribusiness 

ecosystem. Furthermore, the study offers region-specific insights, particularly for East 

Java’s coastal regions, addressing a research gap in the sustainability of coastal 

agribusinesses. These findings emphasize the necessity of a holistic approach that 

accounts for various aspects to enhance the resilience and sustainability of agribusinesses, 

guiding policymakers and practitioners in strengthening agribusiness sustainability in 

coastal regions. 
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1. INTRODUCTION 

 

Currently, global food insecurity, particularly in coastal 

areas, has become one of the most pressing challenges, 

especially for developing countries with rapidly growing 

populations [1, 2]. Sustainability and food security have 

become major global focuses as the need for stable and 

sustainable food supplies becomes increasingly urgent [3, 4]. 

However, this issue has become more complex due to various 

factors such as climate change, market volatility, lack of 

access to technology, and other factors affecting food 

production and distribution. Coastal agribusiness is 

increasingly recognized as a crucial component in achieving 

sustainable economic development and food security [5]. 

In East Java, known for its abundant agricultural and marine 

resources, agribusiness serves as the backbone of local 

livelihoods. This business not only contributes to the regional 

economy but also plays a vital role in ensuring food 

availability at both local and national levels [6]. Coastal areas, 

like those in East Java, are characterized by their dependence 

on natural resources, making them highly vulnerable to 

ecological changes [7, 8]. The fisheries sector in this region is 

heavily reliant on the health of the surrounding ecosystem. 

Unsustainable practices, coupled with external pressures such 

as global market shifts and climate variability, have the 

potential to jeopardize the long-term viability of these sectors. 

Therefore, it is increasingly urgent to identify and understand 

the factors that can enhance the resilience and sustainability of 

agribusiness in this region. 

Despite the recognized importance of agribusiness 

sustainability, existing research often focuses on broader 

marine fishing practices without adequately addressing the 

specific needs and challenges faced by coastal agribusiness [9]. 

Much of the research tends to generalize findings from various 

geographical regions, without considering the unique socio-

economic and ecological conditions present in coastal areas. 

This gap in the literature highlights the need for more focused 

research to develop strategies specifically tailored to the 

coastal context. 

One key area that requires further exploration is the 
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identification of prospective variables that can influence the 

success of agribusiness in coastal regions. While previous 

studies have examined factors such as technology adoption, 

market access, and resource management, there is still limited 

research on how these variables interact within the specific 

context of coastal regions [10-12]. Additionally, the role of 

social capital, community involvement, and local governance 

in supporting sustainable agribusiness practices has yet to be 

extensively discussed [13]. 

The coastal region of East Java offers a unique case study 

to examine these issues. This area is characterized by diverse 

agribusiness activities, ranging from small-scale fisheries to 

larger fishery enterprises, each with its own challenges and 

opportunities [14]. Understanding the factors that contribute to 

the success of these businesses is crucial for developing 

effective policies and interventions to enhance sustainability 

and food security in the region. 

Furthermore, the relationship between agribusiness success 

and food security in coastal regions is another area that has not 

been sufficiently addressed in the literature. Although it is 

generally acknowledged that successful agribusiness can 

contribute to food security, the specific mechanisms through 

which this occurs in coastal regions have not been fully 

understood [15-17]. This research aims to fill this gap by 

exploring how sustainable agribusiness practices can directly 

impact food security outcomes in the coastal region of East 

Java. Therefore, this study aims to identify and analyze key 

variables that influence the success of agribusiness in the 

coastal region of East Java. By focusing on these prospective 

variables, the research will provide insights into how 

agribusiness can be better positioned to achieve sustainability 

and contribute to food security. These findings are expected to 

inform both policy and practice, offering strategies to enhance 

the resilience of agribusiness in coastal areas and ensure its 

long-term viability. 

 

 

2. RESEARCH PROBLEM 

 

Although agribusiness in the coastal regions of East Java 

has great potential to support the local economy and food 

security, many challenges hinder its success [14]. One of the 

main challenges is the high dependence on natural resources 

that are vulnerable to environmental changes, such as land 

degradation and water pollution, which can directly affect 

agricultural and fisheries productivity. Additionally, climate 

change, with phenomena like rising temperatures and 

changing rainfall patterns, has disrupted planting schedules 

and the sustainability of fisheries resources [7]. 

Dependence on global markets also presents challenges, as 

fluctuations in commodity prices and international 

competitive pressures can lead to income instability for 

farmers and fishermen. Limited access to technology and 

financial resources further restricts their ability to improve 

efficiency and implement sustainable practices [2]. This is 

compounded by the lack of specific and effective policy 

support in addressing the unique issues faced by agribusiness 

in coastal regions. 

The selection of prospective variables is based on a 

thorough review of the literature and grounded in a theoretical 

framework that incorporates multiple dimensions, including 

environmental, social, economic, institutional, regulatory, and 

technological aspects. These dimensions are critical because 

they represent the interconnected factors that influence the 

success of agribusiness in coastal areas, where the ecological 

sensitivity and socio-economic conditions differ from inland 

regions. For example, the environmental dimension highlights 

the role of natural resource management, such as marine water 

quality and coastal ecosystem condition, which are essential 

for maintaining the productivity of fisheries and agriculture. 

Similarly, the social dimension focuses on community 

participation and public awareness, which are key to fostering 

sustainable practices in these regions. 

The theoretical framework underpinning this research 

draws on sustainability theories and the concept of the Blue 

Economy, which emphasizes the sustainable use of coastal and 

marine resources for economic growth, improved livelihoods, 

and environmental health. This approach allows for a 

comprehensive analysis of how variables such as technology 

adoption, market access, social capital, and local governance 

interact to impact the sustainability of agribusiness. 

Incorporating these elements into the research enables a more 

detailed understanding of the dynamics at play and provides a 

robust foundation for exploring the prospective variables. 

The research problem focuses on identifying and analyzing 

prospective variables that influence the success of agribusiness 

in the coastal regions of East Java. Currently, although some 

studies have explored factors that support agribusiness success, 

these studies are often not specific to coastal regions or do not 

consider the interaction between these factors in the unique 

coastal context. This creates a significant knowledge gap 

regarding how factors such as technology adoption, market 

access, social capital, and local governance play a role in the 

sustainability of agribusiness in coastal areas. 

Moreover, existing research has not extensively examined 

how successful agribusiness can directly contribute to food 

security in coastal regions. Although it is known that 

sustainable agribusiness is essential for food security, the 

specific mechanisms through which this contribution occurs 

are not well understood. Therefore, there is an urgent need for 

more focused research that can elucidate the relationship 

between agribusiness success and food security in coastal 

regions. 

Based on this elaboration, the research problem to be 

addressed is: How can prospective variables influence the 

success of agribusiness in the coastal regions of East Java, and 

how can this success contribute to food security in these areas? 

This question underpins an in-depth exploration that is 

expected to provide new insights that not only contribute to the 

academic literature but also offer practical guidance for 

policymakers and other stakeholders in developing sustainable 

agribusiness strategies. 

 

 

3. RESEARCH DESIGN 

 

This research is designed to identify and analyze the 

prospective variables that influence the success of agribusiness 

in the coastal regions of East Java and to explore how this 

success can contribute to food security. Research on the 

success of agribusiness in coastal regions cannot be separated 

from various interconnected dimensions, such as 

environmental, social, economic, institutional, regulatory, and 

technological aspects [18-23]. Each of these dimensions plays 

a crucial role in determining the effectiveness and 

sustainability of agribusiness in coastal areas, particularly in 

East Java (Figure 1). 
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Figure 1. Agribusiness research design 

 

 

4. RESEARCH METHOD 

 

4.1 Research location 

 

This research was conducted in three key coastal locations 

in East Java: Malang 2024, Trenggalek, and Probolinggo 

(Figure 2). These areas were selected due to their distinct 

coastal ecosystem characteristics and significant agribusiness 

potential. Each research location has different social, 

economic, and environmental conditions, which are expected 

to provide a comprehensive understanding of the variables that 

influence the success of agribusiness in the coastal regions of 

East Java. 

 

4.2 Determinations of respondent 

 

Subjects were selected based on specific characteristics 

relevant to the population under study (purposive sampling) 

[24]. The research design is based on a mixed-methods 

approach, combining quantitative and qualitative data 

collection and analysis. In this study, 150 experts were 

selected as respondents using purposive sampling to ensure 

that only individuals with relevant expertise and experience in 

the field of agribusiness, coastal resource management, and 

sustainable development were included. The selection criteria 

for these experts were carefully defined to reflect a broad 

spectrum of stakeholders, including representatives from local 

government, community organizations, non-governmental 

organizations (NGOs), academics, business owners, fishermen, 

and environmental activists. 

The inclusion criteria for the experts were based on their 

demonstrated knowledge and experience in one or more of the 

six dimensions of the study: environmental, social, economic, 

institutional, regulatory, and technological. Experts were 

required to have at least five years of professional experience 

in these areas or to have published significant research related 

to the sustainability of coastal agribusiness or coastal resource 

management. To ensure the validity of the selection, experts 

were identified through recommendations from industry 

associations, academic institutions, and government agencies 

involved in coastal and agricultural development. 

 

 

 
 

Figure 2. Research location 

1421



Moreover, the selection process involved a multi-step 

verification procedure, which included reviewing the experts' 

professional backgrounds, their contributions to policy 

development or community-based initiatives, and their active 

involvement in relevant agribusiness or environmental 

sustainability projects. This verification helped to ensure that 

each expert possessed the necessary level of knowledge and 

expertise to provide valuable insights into the research. 

By adopting this rigorous selection process, the study 

ensures that the perspectives gathered are not only diverse but 

also informed by deep professional and academic expertise. 

This enhances the reliability of the data collected and 

strengthens the analysis of how the prospective variables 

influence the success of agribusiness in the coastal regions of 

East Java. 

 

4.3 Data analysis 

 

MICMAC Analysis (Matrice d'Impacts Croisés 

Multiplication Appliquée à un Classement) is a method used 

to identify and analyze the relationships between variables 

within a complex system [25]. MICMAC is a tool frequently 

employed in strategic planning, particularly to understand the 

dynamics among interrelated factors within a system [26]. 

This method allows researchers to map out key variables and 

determine how these variables influence one another. 

MICMAC begins with defining the problem so that both 

internal and external research variables can be identified. 

The process of analyzing relationships between variables is 

then carried out to evaluate the relationships based on impact 

and dependency, typically through an evaluation process 

(questionnaire) conducted by experts or stakeholders via 

Focus Group Discussions (FGD). Experts or stakeholders 

directly involved provide assessments or evaluations by filling 

out a survey tool in the form of a questionnaire presented in an 

assessment matrix, assigning scores of 0 = none, 1 = weak, 2 

= moderate, 3 = strong, P = potential. The matrix 

representation used is illustrated in Table 1. 

 

Table 1. Illustration of the MICMAC scoring matrix 

 
From ↓ 
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Table 2. Inter-variable relationships in MICMAC 
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. 
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n) ∑(𝑣𝑎𝑟1𝐽)

𝑛

𝑗−1

 

Dependence 

(X - Axis) 
∑(𝑣𝑎𝑟1𝐼)

𝑛

𝑖−1

 
    

Note: Influence, dependency, and level of analysis in the Direct Influence 

Matrix (MDI) and Indirect Influence Matrix (IIM) 

 

After the data has been identified and evaluated, the process 

proceeds to calculate the influence and dependency among 

variables, thereby determining the ranking of each variable. To 

simplify the computational flow of the MICMAC analysis, it 

can be assumed that the relationships between variables are 

represented by the following Boolean matrix [25]: 

 

Table 3. Dimensions and research variables 

 
No. Dimensions Variables and Code  

1. Environmental Dimension (LI) 

• Marine Water Quality (LI1) 

• Coastal Ecosystem Condition (LI2) 

• Marine Biodiversity (LI3) 

• Land Degradation (LI4) 

• Coastal Land Use (LI5) 

[18-23] 

2. Social Dimension (SO) 

• Community Participation in Resource Management (SO1) 

• Public Awareness of Environmental Sustainability (SO2) 

• Community Access to Education (SO3) 

• Socioeconomic Inequality Level (SO4) 

3. Economic Dimension (EK) 

• Household Income (EK1) 

• Fish Commodity Prices (EK2) 

• Added Value of Agribusiness Products (EK3) 

• Unemployment Rate in Agriculture and Fisheries (EK4) 

• Investment in Agribusiness and Coastal Infrastructure (EK5) 

4. Institutional Dimension (KE) 

• Local Government Involvement in Resource Management (KE1) 

• Availability and Effectiveness of Blue Economy Institutions (KE2) 

• Capacity of Community Organizations in Resource Management (KE3) 

5. Regulatory Dimension (RE) 

• Environmental and Fisheries Policies (RE1) 

• Availability and Enforcement of Sustainable Fishing Regulations (RE2) 

• Coastal Zoning Regulations and Conservation Area Management (RE3) 

6. Technological Dimension (TE) 

• Level of Adoption of Sustainable Agricultural and Fisheries Technology (TE1) 

• Availability of Marine Fisheries Technology Infrastructure (TE2) 

• Technological Innovations in Marine and Coastal Resource Management (TE3) 
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∑ Row 

A     B    C 

𝑀 =  [
𝐴
𝐵
𝐶

] [
0 1 0
1 0 1
1 0 0

] (
1
2
1

) 

∑ Column 2 1 1 

𝑀2 =  [
𝐴
𝐵
𝐶

] [
1 0 1
0 1 0
0 1 0

] (
2
2
1

) 

𝑀3 = [
𝐴
𝐵
𝐶

] [
1 1 0
1 1 1
1 0 1

] 

𝑀4 =  [
𝐴
𝐵
𝐶

] [
1 1 1
2 1 1
1 1 0

] 𝑀5 =  [
𝐴
𝐵
𝐶

] [
2 1 1
2 2 1
1 1 1

] 

(1) 

 

Table 2 shows that the magnitude of influence can be 

observed from the number of rows for each variable. To 

determine the level of dependency, the columns for each 

variable are summed. Based on these calculations, the level of 

influence and dependency will be determined. The process of 

calculating MDI can be simplified with the help of MICMAC 

software [25]. 

Strategic variables are determined based on six dimensions: 

environmental, social, economic, institutional, regulatory, and 

technological (Table 3). The assessment of each strategic 

variable is based on direct observations at the research sites or 

input from experts in coastal agribusiness. The scoring range 

is from 0 to 3, depending on the state of each variable, defined 

from no influence to very high influence. A high score 

indicates a strong influence, while a low score defines 

variables with weak influence on the pace of agribusiness 

implementation. 

 

4.4 Research ethics 

 

This research will adhere to strict ethical standards, 

including informed consent, maintaining data confidentiality, 

and respecting the rights of respondents [24]. All research 

participants will be provided with clear information regarding 

the study's objectives and methods and will be given the 

freedom to withdraw at any time without any negative 

consequences. 

 

 

5. RESULT AND DISCUSSION 

 

5.1 Mapping of prospective variables for agribusiness 

success 

 

The analysis results presented in Figure 3 indicate that TE2 

(Availability of marine fisheries technology infrastructure), 

SO1 (Level of community participation in resource 

management), LI3 (Marine biodiversity), KE1 (Local 

government involvement in resource management), LI1 (Sea 

water quality), and LI2 (Coastal ecosystem condition) are 

variables that act as driving factors as they fall within 

Quadrant I (variable input). These variables influence all 

prospective variables in agribusiness success in East Java's 

coastal areas, especially in the context of sustainability and 

food security.  

The availability of adequate technology infrastructure in the 

fisheries and marine sectors (TE2) enables more efficient 

natural resource optimization, thus playing a crucial role in 

enhancing productivity and sustainability of agribusinesses in 

coastal regions. Advanced technology allows fishermen to 

utilize and monitor marine resources more effectively, such as 

through the use of selective and environmentally friendly 

fishing gear, which can reduce bycatch and help preserve 

vulnerable species. This also optimizes sustainable natural 

resources [2]. The level of community participation in 

resource management (SO1) is key to maintaining ecosystem 

balance and the sustainability of agribusiness practices; high 

community involvement can be established as a norm among 

fishing groups, ensuring the ecosystem balance and marine 

biodiversity are well-maintained [27]. 

 

 
 

Figure 3. Mapping of prospective variables 

 

Additionally, active involvement of local governments 

(KE1) in resource management is crucial for creating policies 

that support agribusiness sustainability and food security in 

coastal areas. Local governments play a strategic role in 

regulating, overseeing, and directing natural resource use to 

ensure sustainability. With their understanding of local 

conditions and coastal community needs, local governments 

can design relevant and targeted policies, ensuring that 

agribusiness practices do not harm the environment and 

support long-term community welfare [6]. Marine biodiversity 

(LI3), sea water quality (LI1), and coastal ecosystem condition 

(LI2) being well-maintained facilitate fishermen in obtaining 

optimal catch results, thus becoming key indicators for 

determining environmental suitability for sustainable 

agribusiness practices [5]. 

RE1 (Availability and enforcement of laws related to 

sustainable fishing), TE3 (Technological innovation in marine 

and coastal resource management), RE2 (Coastal zoning 

regulations and conservation area management), TE1 (Level 

of adoption of sustainable agricultural and fisheries 

technology), LI5 (Coastal land use), and SO2 (Public 

awareness of environmental sustainability) fall into Quadrant 

II, which is the key quadrant. These variables influence and 

are influenced by prospective variables in agribusiness success 

in East Java's coastal regions, especially in terms of 

sustainability and food security. Effective law enforcement 

(RE1) is crucial for ensuring sustainable fishing practices, as 

regulatory alignment facilitates community use of natural 
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resources [28]. Innovative technology (TE3) can provide 

opportunities for sustainability in marine and coastal resource 

management [29]. Coastal zoning regulations and 

conservation area management (RE2) determine how marine 

and coastal resources can be used sustainably. Optimal 

technology adoption (TE1) can maximize productivity and 

sustainability improvements. Coastal land use (LI5) must be 

well-regulated to prevent environmental damage and support 

sustainability [30]. Public awareness (SO2) is a critical factor 

in driving sustainability actions. All variables in availability 

and implementation depend heavily on government policies, 

public awareness, and technological and infrastructural 

support, as law enforcement not only regulates but is also 

influenced by other variables such as technological innovation 

and public awareness [31]. 

EK5 (Household income), EK3 (Unemployment rate in 

agriculture and fisheries sectors), KE2 (Environmental and 

fisheries policies), EK1 (Fisheries commodity prices), EK2 

(Value added of agribusiness products), EK4 (Investment in 

agribusiness and coastal infrastructure), KE3 (Capacity of 

community organizations in resource management), SO4 

(Level of social-economic inequality), and RE3 (Coastal 

zoning regulations and conservation area management) fall 

into Quadrant III, which describes the impact of the existing 

system and represents output variables sensitive to changes in 

key or relay variables. Household income (EK5) is often a 

result of many economic factors [10, 32], including 

commodity prices, employment rates, and infrastructure 

investment. Changes in household income can indicate 

changes in other variables such as commodity prices (EK1) or 

infrastructure investment (EK4). Unemployment rate in the 

agriculture and fisheries sectors (EK3) is greatly influenced by 

stringent environmental policies or low commodity prices, 

which can reduce job opportunities in these sectors [33]. 

Environmental and fisheries policies (KE2) are outputs often 

based on existing economic and social conditions and 

pressures from various stakeholders.  

Policies are influenced by the need to address emerging 

issues such as social-economic inequality (SO4) or 

infrastructure needs (EK4). Fisheries commodity prices (EK1) 

are significantly affected by external factors such as global 

market conditions, environmental policies, and value added of 

agribusiness products (EK2). Commodity prices can vary 

significantly due to changes in policies or market dynamics 

[34]. The value added of agribusiness products (EK2) often 

depends on factors such as infrastructure investment (EK4), 

commodity prices (EK1), and environmental policies (KE2) 

[35]. As this value added is highly influenced by external 

factors, it becomes an output variable showing results from 

various interactions within the system. Investment in 

agribusiness and coastal infrastructure (EK4) heavily depends 

on government policies, capital availability, and national 

development priorities influenced by various factors. 

Although important, this investment is more a result of 

existing policies and economic conditions. Community 

organizations' capacity in resource management (KE3) is often 

a result of development programs, policy support, and 

community participation influenced by other factors like 

investment (EK4) and environmental policies (KE2). Social-

economic inequality (SO4) is a result of many social and 

economic dynamics, including wealth distribution policies, 

infrastructure investment (EK4), and environmental policies 

(KE2). As a result of various variables, social-economic 

inequality is a variable that can be easily influenced by key 

variables [35]. Coastal zoning regulations and conservation 

area management (RE3) are often the result of environmental 

policies (KE2) and existing socio-economic pressures. Zoning 

regulations are created to manage fishing points to ensure that 

marine and coastal resources remain sustainable. 

However, one unexpected finding is the relatively low 

influence of the community education access (SO3) variable, 

which falls into Quadrant IV (Exclude). While education is 

often hypothesized to be a critical factor in enhancing 

community capacity, in this case, it appears that the practical 

experience of fishermen and community norms around 

resource management have a greater immediate impact on 

agribusiness success. This suggests that education, although 

important in the long term, may not directly influence the 

variables related to current economic or environmental 

dynamics in coastal agribusiness in East Java. It indicates that 

policy interventions should focus on technical skill 

enhancement and community-based participatory approaches 

rather than formal education systems in the short term. 

Similarly, the variable of land degradation (LI4), another 

factor initially expected to play a significant role, does not 

appear to have a strong influence on the system as 

hypothesized. Land degradation, while relevant to terrestrial 

agriculture, may not directly impact the coastal and marine 

sectors as strongly as initially assumed, highlighting the need 

for more specific focus on marine-related environmental 

factors in future policy recommendations [36, 37]. 

SO3 (Community education access) and LI4 (Land 

degradation) are variables with low influence and dependence 

on the overall system, as they fall into Quadrant IV (Exclude). 

Community education access (SO3) is an important variable; 

however, in this analysis context, community education access 

may not directly influence or be influenced by other key 

variables in the analyzed system. This could occur if education 

is not considered a primary supporting factor, as fishermen’s 

outcomes and income are often more influenced by their 

experience [15]. Land degradation (LI4), although a 

significant environmental issue, may not have a strong direct 

relationship with other variables in this more specific analysis 

context. Land degradation might be viewed as a problem more 

focused on agriculture or land management in general, rather 

than being a primary factor influencing or influenced by 

fisheries-related economic variables and coastal policies. 

 

5.2 Design of direct interactions between agribusiness 

success variables 

 

Please use the SI set of units as much as possible. Wherever 

Figure 4 illustrates that in the direct influence graph, key 

variables such as RE1, TE3, RE2, TE1, LI5, and SO2 play a 

central role, affecting and being affected by many other 

variables due to the numerous connecting lines valued at 3. 

This direct dependency among these variables highlights the 

complexity of relationships within the agribusiness and 

sustainability system in East Java's coastal areas. A 

comparative analysis with similar studies, such as those by 

Ramenzoni [38] and Khan et al. [39], suggests that the 

availability and enforcement of sustainable fishing laws (RE1) 

are critical in regulating the sustainable use of marine 

resources. Studies in other coastal areas, like those conducted 

in Thailand [40], similarly highlight that strengthening law 

enforcement in sustainable fishing significantly impacts not 

only regulatory compliance but also encourages the adoption 

of innovative practices in resource management. 
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Figure 4. Direct influence graph 

 

RE1 (Availability and enforcement of laws related to 

sustainable fishing) is a critical variable with numerous direct 

connections to other variables. This indicates that regulations 

and law enforcement concerning sustainable fishing 

significantly impact the dynamics of the [38, 39]. When law 

enforcement related to sustainable fishing is strengthened, its 

impact is immediately reflected in changes in other variables, 

such as technological innovation and coastal resource 

management. 

TE3 (Technological innovation in marine and coastal 

resource management) is also a key variable with many direct 

connections to other variables. Likewise, TE3 (Technological 

innovation in marine and coastal resource management) plays 

a pivotal role as a driver of change within this system. This is 

consistent with findings in a study of coastal regions in Chile, 

which showed that technological advancements in resource 

management improved both biodiversity conservation and 

economic outcomes [41]. In the context of East Java, the 

implementation of such technologies directly influences 

coastal zoning policies (RE2) and public environmental 

awareness (SO2), reinforcing sustainable practices in the 

community. Technological innovation acts as a primary driver 

in advancing marine and coastal resource management [29] 

and directly affects variables like coastal zoning and public 

awareness of environmental sustainability. This suggests that 

technology is a major factor in reinforcing the system and 

promoting sustainable practices. The adoption of sustainable 

agricultural and fisheries technology (TE1) also shows a direct 

relationship with several key variables, indicating that this 

adoption is not isolated. A study of coastal agribusiness in 

India [42], similarly found that the uptake of sustainable 

technologies is closely tied to existing policies and 

governmental support, which in turn drives improvements in 

resource management and conservation efforts. 

RE2 (Coastal zoning regulations and conservation area 

management) has a significant direct influence within the 

system, particularly in regulating how coastal land is used and 

protected. These regulations interact directly with other 

variables, such as technological innovation and public 

awareness, indicating that coastal zoning is a vital component 

in supporting conservation and environmental sustainability 

[30]. 

TE1 (Level of adoption of sustainable agricultural and 

fisheries technology) shows a direct relationship with several 

other key variables, indicating that the adoption of sustainable 

technology is greatly influenced by existing policies and 

regulations. Additionally, this technology adoption directly 

impacts other variables such as coastal resource management 

and environmental awareness, reinforcing its role in the 

system [9, 43]. 

LI5 (Coastal land use) is a variable that directly relates to 

various policies and regulations within the system. Effective 

management and utilization of coastal land heavily depend on 

zoning and existing regulations, as well as on the adoption of 

technologies that support sustainable practices. This direct 

influence underscores the importance of planning and 

regulation in sustainable coastal land management [30]. 

SO2 (Public awareness of environmental sustainability) is a 

variable that, despite being influenced by various factors, also 

has a direct effect on other variables within the system. This 

public awareness is crucial in supporting policy 

implementation and the adoption of sustainable technologies. 

With high public awareness, sustainable policies and practices 

are more readily accepted and implemented within the 

community [44]. Additionally, LI5 (Coastal land use) and SO2 

(Public awareness of environmental sustainability) exhibit 

similar dynamics. A comparative analysis of sustainable land 

use practices in Vietnam’s coastal regions demonstrated that 

effective land use management depends heavily on the 

alignment of zoning regulations and technological innovations 

[45]. In East Java, as in other regions, increased public 

awareness (SO2) is vital for the successful implementation of 

these policies. High levels of environmental awareness 

facilitate community engagement and foster stronger support 

for sustainability initiatives [30, 44].  

 

5.3 Design of indirect interactions between agribusiness 

success variables 

 

Figure 5 illustrates the indirect influence between variables. 

RE1 (Availability and enforcement of laws related to 

sustainable fishing) plays a crucial role as a linking variable in 

the system. Although its primary focus is on regulations [28], 

its indirect influence spreads widely through other variables 

such as public awareness, technology, and coastal zoning. A 

study in the Philippines [11], found similar dynamics, where 

strengthened fishing regulations not only directly improved 

practices but also indirectly boosted technology adoption and 

environmental awareness. This suggests that regulatory 

frameworks in coastal areas can trigger broad, system-wide 

changes when effectively implemented. When regulations 

related to fishing are strengthened, the impact is not only seen 

directly in improved fishing practices but also in increased 

adoption of sustainable technology and greater public 

awareness of environmental sustainability. 

Meanwhile, TE3 (Technological innovation in marine and 

coastal resource management) acts as a catalyst in the system 

[14]. This technological innovation has a significant indirect 

influence on many other variables. Research in Chile [41], 

highlighted how marine technology innovations also indirectly 

affected coastal zoning and public awareness, reinforcing the 

findings in East Java. New technologies implemented in 
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marine and coastal resource management not only affect 

zoning regulations but also enhance environmental awareness 

and support the adoption of sustainable practices, thereby 

strengthening the overall foundation for sustainability. 

 

 
 

Figure 5. Indirect influence graph 

 

RE2 (Coastal zoning regulations and conservation area 

management) is a variable that affects and is affected by other 

variables through indirect pathways. Coastal zoning 

regulations not only govern land use but also interact with 

technological innovation, public awareness, and other legal 

implementations. A similar trend was observed in Vietnam's 

coastal regions, where zoning regulations indirectly supported 

environmental conservation and food security [45]. When 

zoning is well implemented, it can affect coastal land use 

patterns and support conservation, which indirectly enhances 

food security and environmental sustainability.  

In this context, TE1 (Level of adoption of sustainable 

agricultural and fisheries technology) becomes a crucial 

variable significantly influenced by other variables such as 

regulations and technological innovation, while also having a 

significant indirect impact. The level of adoption of 

sustainable agricultural and fisheries technology not only 

strengthens productivity but also broadens its impact on 

environmental regulations and public awareness. Comparative 

studies in India’s coastal agribusiness also found that 

technology adoption led to ripple effects throughout the 

sustainability system [46]. This indicates that increased 

technology adoption can create positive ripple effects 

throughout the system [8]. 

LI5 (Coastal land use) is a variable showing complexity 

within the agribusiness and sustainability system. The indirect 

influence on coastal land use involves interactions with zoning, 

technology, and public awareness. This echoes findings in 

South Korea, where coastal land use was shaped by both 

technological innovations and public participation in 

sustainable practices [47]. Effective land management 

depends on policies, technological innovations, and public 

awareness and involvement in sustainable practices. Thus, LI5 

serves as an important indicator of how well existing policies 

and technologies are applied in real practice [48]. 

Public awareness of environmental sustainability, 

represented by SO2, plays a crucial role in creating long-term 

impacts through indirect pathways. Although public 

awareness may seem like an outcome of various policies and 

innovations, it also acts as an important driver that strengthens 

policy implementation and technology adoption. A study on 

public awareness campaigns in Japan’s coastal areas [49], 

similarly showed how awareness initiatives indirectly 

supported policy enforcement and technology uptake. The 

level of public awareness can influence and be influenced by 

many other variables in the system, making it a crucial element 

for achieving sustainability. Overall, each variable in the 

indirect influence graph has an interconnected role, creating a 

complex and layered network of influence [50]. 

Understanding how these variables interact indirectly is 

essential for designing effective and sustainable policy 

strategies in East Java's coastal areas.  

 

5.4 Research implications 

 

This study shows that key variables such as the availability 

and enforcement of laws related to sustainable fishing, 

technological innovation in marine and coastal resource 

management, and coastal zoning regulations and conservation 

area management have significant direct and indirect 

influences on the success and resilience of agribusinesses in 

East Java’s coastal regions.  

The first implication is the need for stronger and more 

consistent law enforcement in sustainable fishing practices 

[38]. Effective regulations will not only reduce 

overexploitation of marine resources but also promote the 

adoption of sustainable technologies and increase public 

awareness of conservation importance. In this context, the 

government and stakeholders must enhance oversight and law 

enforcement to ensure compliance with existing regulations 

and encourage sustainable agribusiness practices. 

Second, technological innovation should be prioritized in 

managing marine and coastal resources. Appropriate 

technology can help optimize natural resource use, increase 

productivity, and reduce environmental impacts [33]. The 

development and adoption of new technologies should be 

encouraged through investments in research and development, 

as well as through adequate training programs for local 

communities. This innovation will not only enhance efficiency 

but also strengthen food security and economic sustainability 

in coastal areas. Coastal zoning regulations and conservation 

area management also play a crucial role in balancing land use 

with environmental conservation [21, 48]. Clear and well-

implemented zoning policies will ensure that coastal areas are 

used optimally and sustainably. This requires synergy between 

government, communities, and the private sector to develop 

and implement policies that support long-term sustainability. 

Additionally, the level of adoption of sustainable 

agricultural and fisheries technologies (TE1) and public 

awareness of environmental sustainability (SO2) are also 

important factors to consider. The government and related 

institutions should focus on increasing the adoption of 

environmentally friendly technologies and raising public 

awareness through education programs and environmental 

awareness campaigns. With increased awareness and adoption 

of sustainable technologies, it is expected that a more resilient 

agribusiness system will emerge, capable of facing climate 

change challenges and economic uncertainties [48, 50]. 
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Overall, this study emphasizes the importance of collaboration 

among various stakeholders to address key barriers and 

develop effective strategies for promoting sustainability and 

food security in East Java’s coastal regions. Policymakers, 

researchers, and agribusiness practitioners need to work 

together to create an environment that supports innovation, 

sustainable resource management, and improved public 

awareness, thereby achieving a better future for coastal 

communities. 

 

 

6. CONCLUSIONS 

 

This study identifies several key variables that play a 

significant role in the success of agribusinesses in the coastal 

regions of East Java, with a focus on sustainability prospects 

and food security. The main variables found to have 

significant influence include the availability and enforcement 

of laws related to sustainable fishing, technological innovation 

in the management of marine and coastal resources, coastal 

zoning regulations and conservation area management, the 

level of adoption of sustainable agricultural and fisheries 

technologies, coastal land utilization, and public awareness of 

environmental sustainability. The analysis results indicate that 

these variables reflect a high level of influence on agribusiness 

sustainability, although there are challenges in implementation 

or support that still need to be improved. 

Policymakers are encouraged to prioritize the development 

and enforcement of regulations concerning sustainable fishing 

practices, as these have been shown to be foundational for 

promoting sustainable coastal resource management. 

Strengthening these regulations, in collaboration with local 

communities, can ensure compliance while addressing 

socioeconomic concerns. Additionally, further investments in 

technological innovation, particularly in marine and coastal 

management, should be pursued to enhance productivity and 

sustainability. Public-private partnerships could accelerate the 

diffusion of sustainable technologies, ensuring broader access 

for agribusiness stakeholders. 

For practitioners, adopting sustainable agricultural and 

fisheries technologies should be a top priority. These 

technologies not only improve productivity but also contribute 

to long-term environmental sustainability, as evidenced by 

their influence on coastal resource management and public 

awareness. Coastal zoning regulations must be diligently 

implemented to balance land use with conservation efforts. 

Effective land-use planning, coupled with public awareness 

campaigns, can foster a culture of sustainability within coastal 

communities. 

The findings highlight the importance of a holistic approach 

that encompasses environmental, social, economic, 

institutional, regulatory, and technological aspects to enhance 

the resilience and sustainability of agribusinesses in the region. 

Collaborative efforts between government agencies, local 

communities, and the private sector will be critical in driving 

the integration of these aspects. However, the study has some 

limitations, such as the inability to generalize the findings to 

contexts outside the study area due to differences in social, 

economic, and environmental conditions elsewhere. 

Additionally, the study is cross-sectional, which means it 

cannot capture the dynamics of key variables over time, 

necessitating further research with a longitudinal approach. 

Future studies should explore how the interaction between 

these variables evolves over time, particularly in response to 

changing environmental and regulatory conditions. 
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