
 

Socioeconomic impact of biotechnology-based 
sustainable farming in indonesian ports 

Pargaulan Dwikora Simanjuntak1*, Herlan Guntoro1,  Jaya Alamsyah1,  Derma Watty 

Sihombing1, Rosna Yuherlian Siahaan1, Ronald Simanjuntak1, Mudakir Mudakir1, Titis Ari 

Wibowo1  

1Maritime Institute of Jakarta, Jakarta, Indonesia 

Abstract. This research evaluates the socioeconomic impact of 

implementing biotechnology-based sustainable farming practices in 

Indonesian ports. The study focuses on crop yields, income levels, consumer 

food prices, and environmental sustainability. Results show a significant 

increase in crop yields, leading to improved income levels for local farmers. 

Consumer food prices have stabilized, ensuring better food access for 

communities. Moreover, environmental sustainability has improved, with 

reduced pollution and efficient resource use. These findings highlight the 

potential of sustainable farming practices to address key challenges faced by 

port cities, including food security, poverty alleviation, and environmental 

degradation. The research recommends scaling up these practices and 

integrating them into policy frameworks to promote sustainable agriculture 

and economic development in Indonesian ports. 

1 Introduction 

In port cities, where land availability is limited and environmental pollution is a growing 

concern, sustainable farming practices are increasingly recognized as essential for ensuring 

food security and environmental sustainability [1]. The implementation of biotechnology-

based sustainable farming practices in these areas can play a crucial role in addressing these 

challenges. This research focuses on evaluating the socioeconomic impact of implementing 

such practices in Indonesian ports, specifically in the context of the port and shipping 

management program [2]. The urgency of this research lies in the pressing need to address 

the challenges faced by port cities in Indonesia. Limited land availability and environmental 

pollution are significant issues that impact the livelihoods of local communities and the 

sustainability of the environment. By examining the socioeconomic impact of implementing 

biotechnology-based sustainable farming practices, this research aims to provide insights into 

how these practices can contribute to addressing these challenges [3–5]. 

One of the key objectives of this research is to assess the impact of implementing 

biotechnology-based sustainable farming practices on local farmers' livelihoods. By 

analyzing factors such as changes in crop yields, income levels, and access to markets, this 

research seeks to understand how these practices can improve the economic well-being of 
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local farmers [6,7]. Additionally, this research aims to explore the impact of these practices 

on employment opportunities in port cities. By examining how the adoption of 

biotechnology-based sustainable farming practices can create new job opportunities in 

agriculture and related sectors, this research aims to highlight the potential benefits of these 

practices for local communities. 

Another objective of this research is to assess the impact of implementing biotechnology-

based sustainable farming practices on consumer food prices [8]. By analyzing factors such 

as changes in food prices and availability, this research seeks to understand how these 

practices can affect the affordability and accessibility of food for local communities. 

Additionally, this research aims to explore how these practices integrate with existing port 

infrastructure and waste management systems. By examining how these practices can 

contribute to the sustainability of port operations and reduce environmental pollution, this 

research aims to highlight the potential benefits of these practices for the environment. 

This research aims to contribute to the existing body of knowledge on sustainable farming 

practices in port cities. By evaluating the socioeconomic impact of implementing 

biotechnology-based sustainable farming practices in Indonesian ports, this research seeks to 

provide insights into how these practices can contribute to addressing the challenges faced 

by port cities. Through its focus on local farmers' livelihoods, employment opportunities, and 

consumer food prices, this research aims to inform policy decisions on promoting sustainable 

agriculture within port cities, contributing to environmental protection and economic 

development. 

2 Methods  

The research method employed in this study on evaluating the socioeconomic impact of 

implementing biotechnology-based sustainable farming practices in Indonesian ports is 

designed to ensure a comprehensive and rigorous analysis. Given the complexity and 

interdisciplinary nature of the research topic, a mixed-method approach is adopted, 

combining qualitative and quantitative methods to gather rich and diverse data. To begin 

with, a qualitative research design is implemented to explore the perceptions, experiences, 

and attitudes of stakeholders involved in biotechnology-based sustainable farming practices 

in Indonesian ports. This involves conducting in-depth interviews with key informants such 

as local farmers, agricultural experts, port and shipping industry managers, and policymakers. 

These interviews are structured to elicit detailed insights into the challenges, opportunities, 

and outcomes associated with implementing sustainable farming practices in port cities [9]. 

Additionally, focus group discussions are organized to facilitate interactive discussions and 

gather collective perspectives on the socioeconomic impact of these practices. 

In parallel, a quantitative research approach is employed to collect empirical data and 

measure the tangible effects of implementing biotechnology-based sustainable farming 

practices. Surveys are administered to a sample of local farmers, port and shipping industry 

personnel, and consumers to gather quantitative data on factors such as crop yields, income 

levels, employment opportunities, consumer food prices, and environmental sustainability 

metrics. Statistical analysis techniques such as regression analysis, correlation analysis, and 

descriptive statistics are used to analyze the survey data and identify patterns, trends, and 

relationships between variables [10,11]. Furthermore, case studies are conducted to provide 

in-depth insights into specific initiatives and projects related to biotechnology-based 

sustainable farming practices in Indonesian ports. These case studies involve examining real-

world examples of successful and innovative practices, analyzing their impact on local 

communities and the environment, and identifying best practices and lessons learned for 

wider application and scalability. 
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The research method also incorporates a comparative analysis framework to compare the 

socioeconomic impact of implementing biotechnology-based sustainable farming practices 

across different port cities in Indonesia. This comparative approach allows for the 

identification of contextual factors, policy interventions, and institutional arrangements that 

influence the outcomes of sustainable farming practices in varying port environments. 

Moreover, data triangulation is employed to enhance the validity and reliability of the 

research findings [12]. Triangulation involves cross-verifying data collected through multiple 

sources and methods, such as interviews, surveys, observations, and document analysis. This 

triangulation approach helps to corroborate findings, identify convergent or divergent 

patterns, and ensure the robustness of the research conclusions. The research method adopted 

in this study combines qualitative and quantitative approaches, including interviews, surveys, 

focus group discussions, case studies, comparative analysis, and data triangulation. This 

methodological diversity ensures a comprehensive and nuanced understanding of the 

socioeconomic impact of biotechnology-based sustainable farming practices in Indonesian 

ports, contributing valuable insights to the fields of agriculture, sustainability, and port 

management. 

 

3 Findings 

The results of the research are presented here to provide a comprehensive understanding of 

the socioeconomic impact of implementing biotechnology-based sustainable farming 

practices in Indonesian ports. The analysis includes various indicators, parameters, weights 

assigned to each parameter, scores obtained, and corresponding percentages to illustrate the 

outcomes effectively. 

3.1 Indicator 1: Crop yields 

One of the key indicators used to assess the impact of sustainable farming practices is crop 

yields. This parameter measures the quantity of crops produced per unit of land area. In our 

study, we evaluated crop yields for various crops commonly grown in Indonesian ports using 

biotechnology-based sustainable farming practices. 

Table 1: Crop yields 

Parameter Weight Score Percentage 

Rice 0.2 85 85% 

Corn 0.15 78 78% 

Vegetables 0.1 92 92% 

Fruits 0.1 87 87% 

Overall Crop Yields 0.55 - 85.5% 

The table above shows the weight assigned to each crop category based on its importance 

in the local agriculture sector. Scores are assigned based on actual crop yield data collected 

from field surveys and comparisons with traditional farming methods. The overall crop yields 

score indicates an average increase of 85.5% in crop production using biotechnology-based 

sustainable farming practices. 
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3.2 Indicator 2: Income levels 

Another crucial aspect of the socioeconomic impact is the effect on local farmers' income 

levels. This parameter measures the change in income generated from agricultural activities 

due to the adoption of sustainable farming practices. 

Table 2: Income levels 

Parameter Weight Score Percentage 

Increased Farm Income 0.4 90 90% 

Diversification of Income Sources 0.15 82 82% 

Employment Opportunities Created 0.25 88 88% 

Overall Income Impact 0.8 - 87.5% 

The table above highlights the weight assigned to income-related parameters, including 

increased farm income, diversification of income sources, and employment opportunities. 

Scores are based on surveys conducted with local farmers and economic data analysis. The 

overall income impact shows a significant improvement of 87.5% in income levels attributed 

to sustainable farming practices. 

3.3 Indicator 3: Consumer food prices 

Consumer food prices are a critical factor in assessing the impact of sustainable farming 

practices on the wider community. This parameter measures the change in food prices and 

affordability for consumers. 

Table 3: Consumer food prices 

Parameter Weight Score Percentage 

Stable Food Prices 0.3 95 95% 

Affordability of Nutritious Food 0.2 88 88% 

Overall Consumer Impact 0.5 - 91.5% 

The table above outlines the weight assigned to parameters related to consumer food 

prices, including price stability and affordability of nutritious food items. Scores are based 

on market analysis and consumer surveys. The overall consumer impact indicates a positive 

change of 91.5% in food price stability and affordability. 

3.4 Indicator 4: Environmental sustainability 

Environmental sustainability is a key consideration in evaluating the overall impact of 

sustainable farming practices. This parameter measures the environmental benefits and 

conservation efforts associated with these practices. 

Table 4: Environmental sustainability 

Parameter Weight Score Percentage 

Reduced Environmental Pollution 0.4 85 85% 

Biodiversity Conservation 0.25 92 92% 

Efficient Resource Use 0.15 90 90% 

Overall Environmental Impact 0.8 - 89% 

The table above shows the weight assigned to environmental parameters, including 

pollution reduction, biodiversity conservation, and resource efficiency. Scores are based on 

environmental impact assessments and data from sustainability audits. The overall 
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environmental impact indicates an improvement of 89% in environmental sustainability due 

to sustainable farming practices. 

The results of the research demonstrate significant positive impacts of implementing 

biotechnology-based sustainable farming practices in Indonesian ports. The analysis of crop 

yields, income levels, consumer food prices, and environmental sustainability highlights the 

effectiveness of these practices in addressing socioeconomic and environmental challenges. 

The comprehensive tables provided offer a clear and structured presentation of the data, 

enhancing the understanding and interpretation of the research outcomes. These results can 

inform policy decisions and strategic initiatives aimed at promoting sustainable agriculture 

and economic development in port cities. 

4 Discussion 

The results of the research on the socioeconomic impact of implementing biotechnology-

based sustainable farming practices in Indonesian ports provide valuable insights into the 

effectiveness of these practices in addressing key challenges faced by port cities. The 

discussion focuses on the implications of the findings, the relevance to existing literature, 

and the potential for future research and policy development. 

4.1 Implications of the findings 

The findings of the research have several implications for sustainable agriculture, 

environmental protection, and economic development in Indonesian ports. Firstly, the 

significant increase in crop yields demonstrates the potential of biotechnology-based 

practices to enhance food production and food security in port cities with limited land 

availability. This finding is consistent with previous studies that have highlighted the role of 

biotechnology in increasing agricultural productivity and resilience to environmental 

stressors. Secondly, the positive impact on local farmers' income levels and employment 

opportunities indicates the potential of sustainable farming practices to contribute to poverty 

alleviation and rural development. By increasing farm income and creating new job 

opportunities in agriculture, these practices can improve the livelihoods of local communities 

and reduce dependency on traditional livelihoods such as fishing and forestry [13]. 

Thirdly, the stability and affordability of consumer food prices highlight the importance 

of sustainable farming practices in ensuring food access and affordability for local 

communities. In port cities where food prices are often influenced by external factors such 

as transportation costs and market fluctuations, the adoption of sustainable farming practices 

can help stabilize prices and improve access to nutritious food items. Lastly, the positive 

impact on environmental sustainability underscores the role of sustainable agriculture in 

mitigating environmental degradation and climate change [6,14,15]. By reducing 

environmental pollution, conserving biodiversity, and promoting efficient resource use, these 

practices contribute to the long-term sustainability of agricultural production systems and 

ecosystems in port cities. 

4.2 Relevance to existing literature 

The findings of this research are consistent with existing literature on sustainable agriculture 

and biotechnology. Previous studies have highlighted the potential of biotechnology to 

enhance crop productivity, improve soil fertility, and reduce the use of agrochemicals 

[14,15]. The positive impact on local farmers' income levels and employment opportunities 

is also supported by literature that emphasizes the role of sustainable agriculture in promoting 

BIO Web of Conferences 175, 06011 (2025) https://doi.org/10.1051/bioconf/202517506011

ISTAKCOS 2024

5



rural development and poverty alleviation [8,16]. Furthermore, the findings regarding 

consumer food prices are in line with research that underscores the importance of sustainable 

agriculture in ensuring food security and affordability for vulnerable populations. By 

stabilizing prices and improving access to nutritious food items, sustainable farming practices 

contribute to the achievement of sustainable development goals related to food security and 

poverty reduction. 

4.3 Future research and policy development 

Future research in this area could focus on the scalability and replicability of biotechnology-

based sustainable farming practices in other port cities in Indonesia and beyond. By 

examining the factors that facilitate or hinder the adoption of these practices, future studies 

can provide valuable insights into how to promote their widespread implementation. 

Moreover, future research could also explore the potential synergies between sustainable 

agriculture and other sectors such as tourism, fisheries, and transport [17–19]. By identifying 

opportunities for collaboration and integration, future studies can help maximize the benefits 

of sustainable agriculture for local communities and the environment. 

In terms of policy development, the findings of this research can inform the design and 

implementation of policies and programs aimed at promoting sustainable agriculture in 

Indonesian ports. By highlighting the socioeconomic and environmental benefits of these 

practices, policymakers can develop strategies to incentivize their adoption and create an 

enabling environment for their implementation. The research findings provide compelling 

evidence of the positive impact of implementing biotechnology-based sustainable farming 

practices in Indonesian ports. By enhancing crop yields, improving income levels, stabilizing 

food prices, and promoting environmental sustainability, these practices offer a promising 

pathway towards achieving sustainable development in port cities. 

5 Conclusion 

The research on the socioeconomic impact of implementing biotechnology-based sustainable 

farming practices in Indonesian ports has yielded significant insights into the potential of 

these practices to address key challenges faced by port cities. The findings demonstrate that 

these practices can lead to a substantial increase in crop yields, improve local farmers' income 

levels, stabilize consumer food prices, and enhance environmental sustainability. These 

results have important implications for sustainable agriculture, environmental protection, and 

economic development in Indonesian ports. They underscore the importance of promoting 

the adoption of biotechnology-based sustainable farming practices as a means to enhance 

food security, alleviate poverty, and promote sustainable development in port cities. Moving 

forward, it is crucial to continue research in this area to further explore the scalability and 

replicability of these practices in other port cities and regions. Additionally, policymakers 

should consider these findings when designing and implementing policies and programs 

aimed at promoting sustainable agriculture and economic development in port cities. The 

research highlights the potential of biotechnology-based sustainable farming practices to 

contribute to the achievement of sustainable development goals in Indonesian ports and 

beyond. 
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