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 The agricultural sector in Indonesia, particularly in Aceh, is experiencing 
a transformative shift with the rise of digital technologies. This 
transformation is driven by the active participation of millennial farmers, 
who are adopting innovative tools such as IoT-based agricultural 
management systems, mobile applications, and digital platforms. These 
technological advancements have the potential to revolutionize farming 
practices, increase efficiency, and ensure the sustainability of food 
production systems. The article explores the challenges and 
opportunities in empowering Aceh's millennial farmers through digital 
tools, enhancing their capacity to contribute to national food security. By 
leveraging government support and private sector collaborations, 
millennial farmers are positioning themselves as key players in improving 
the resilience and sustainability of Indonesia’s food systems. This study 
highlights the importance of integrating digital literacy in agricultural 
education and the role of policy interventions in fostering innovation in 
the agricultural sector. 
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INTRODUCTION 

Agriculture in Aceh, as an integral part of national food security, has undergone a significant 
transformation with the emergence of the millennial generation. Millennial farmers, with their 
spirit of innovation and adaptation of digital technology, play a central role in strengthening 
the agricultural sector. The development of the digital revolution opens up new opportunities 
to increase productivity, efficiency, and desire in agricultural practices. The millennial farmer 
program is a program to help the government realize 100 thousand young farmers who are 
qualified and able to develop agriculture both "on farm" and "off farm" in order to support 
food security in Indonesia and improve community welfare. The Central Statistics Agency 
(BPS) of Banda Aceh City noted that currently the number of millennial farmers in the capital 
city of Aceh Province is 797 people. Millennial farmers aged 19-39 years are 507 people and 
millennial farmers who are over 39 years old and are technology literate are 290 people   
(Farha, 2023) 

In this context, Aceh as an agricultural region faces special dynamics that need to be 
understood. Millennial farmers in Aceh, with their generational characteristics, can be a 

https://ejournal.seaninstitute.or.id/index.php/Ekonomi
https://creativecommons.org/licenses/by-sa/4.0/
mailto:iswandi.idris@plm.ac.id


 

Jurnal Ekonomi  
Volume 13, Number 04, 2024, DOI 10.54209/ekonomi.v13i04 
ESSN 2721-9879 (Online) 
https://ejournal.seaninstitute.or.id/index.php/Ekonomi  

 

 
Digital Transformation In Agriculture: Empowering Aceh's Millennial Farmers For National 

Food Security–Ricky Ariansyah et.al 
1018 | P a g e  

catalyst for significant change in implementing digital technology in agriculture. With a deep 
understanding of the challenges and opportunities faced, this study aims to explore the 
impact of the transformation of Aceh's millennial farmers in the era of the digital revolution 
on national food security. Problem Formulation: 

1. How does the adoption of digital technology by Aceh's millennial farmers affect the 
efficiency and productivity of agriculture in various sectors. 

2. What is the role of millennial farmers in strengthening connectivity and cooperation 
between business actors in the Aceh food supply chain. 

3. What are the main obstacles faced by Aceh's millennial farmers in adopting digital 
technology in agricultural practices. 

4. How do millennial farmers contribute to supporting environmental and agricultural 
sustainability in Aceh. 

5. What is the role of government policies in encouraging and supporting the 
transformation of Aceh's millennial farmers through the digital revolution. 

Table 1. State of the art penelitian 
No Research 

Topic 
Conclusion of Research Results Reference 

1 Adoption of 
Digital 
Technology 
in Agriculture 

Technological innovation, especially 
the adoption of digital technology in 
the agricultural sector, plays a key 
role in increasing national 
productivity and food security. Digital 
literacy is identified as an important 
factor in optimizing the use of 
technology. In addition, digital literacy 
strategies and millennial farmer 
participation stand out as important 
elements in agricultural 
transformation. Despite challenges 
such as digital literacy, farmer 
perceptions, and marketing 
constraints, the study emphasizes 
the great potential of digital 
technology in shaping a more 
efficient, innovative, and sustainable 
future for agriculture in Indonesia. 

(Asnamawati et al., 2023) (Fharaz, 
Kusnadi and Rachmina, 2022) (Rifai 
and Mychelisda, 2023) (Laba and 
Saing, 2023) (Sirate et al., 2023) 
(Sirajuddin and Kamba, 2021) (Putra 
et al., 2023) (Indraningsih, 2017) 
(Simarmata, 2019) (Nurjati, 2021) 
(Nofita and Sebastian, 2022) 
(Upadani, Martha and Suryawan, 
2023) (Rachmawati, 2020) 
(Suarsana and Karyati, 2020) 
(Ridwan, Maulina and Fahrimal, 
2022) (Chazar and Rafsanjani, 2022) 
(Jaelani and Hanim, 2021) 

2 The Role of 
Millennial 
Farmers 

Millennial farmers have a strategic 
role in various aspects, ranging from 
productivity, agricultural exports, 
characteristics in rice centers, to 
contributions in the development of 
organic farming and the tourism 
sector. Their role is also recognized in 

(Savira et al., 2020) (Rachmawati 
and Gunawan, 2020) (Haryanto, 
Effendy and Yunandar, 2022) 
(Arianto, 2021) (Ilyas, 2022) 
(Widiyanti, 2023) (Septeri, 2023) 
(ANAN, 2022) 
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No Research 
Topic 

Conclusion of Research Results Reference 

increasing public awareness through 
social media. 

3 National 
Food Security 
and 
Agricultural 
Policy 

research results from various 
references discuss crucial aspects of 
national food security and agricultural 
policies, including strategies, 
sustainable concepts, the role of 
farmers, government policies, and 
institutional innovations. These 
studies provide important insights to 
understand and address food 
security challenges in Indonesia. 

(Salasa, 2021) (Chaireni et al., 2020) 
(Christyanto and Mayulu, 2021) 
(Sianipar and Tangkudung, 2021) 
(Setyaningsih, 2020) (Sudarmansyah 
et al., 2021) (Mudatsir and Syarif, 
2023) (Sihombing, 2022) (Saputra, 
Aliudin and Mulyaningsih, 2023) 
(Sihombing, 2023), (Maharani, 
Saryani and Idris, 2023), (Maharani, 
Saryani and Idris, 2022) 

4 Recent 
Research 

Until now, there has been no in-
depth research that specifically 
explores the transformation of Aceh's 
millennial farmers in the context of 
the digital revolution and 
strengthening national food security, 
in accordance with the title of the 
proposed research. Several recent 
studies are related to the 
development of agriculture in rural 
areas, strengthening food 
sovereignty through agripreneurship, 
agricultural digitalization, and indoor 
hydroponics, but have not specifically 
discussed the transformation of 
Aceh's millennial farmers and their 
impact on national food security. 
Therefore, the proposed research can 
be a significant contribution in filling 
this knowledge gap and providing 
deeper insights into the topic. 

(Noviar et al., 2023) (Utami et al., 
2021) (Pratiwi, Salman and Fahmid, 
2022) (DI PERKOTAAN, 2022) 

 
METHODS 

Research Methodology 
a. Case Study and Survei 

Conducting in-depth case studies on several millennial farmers in Aceh to understand 
the changes in their agricultural practices. Conducting a survey with a structured 
questionnaire to collect quantitative data on digital technology adoption and millennial 
farmers’ attitudes towards agricultural innovation. 

b. In-depth Interviews 

https://ejournal.seaninstitute.or.id/index.php/Ekonomi
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Conducting in-depth interviews with millennial farmers, relevant stakeholders (local 
governments, research institutions, etc.), and agricultural experts to gain deeper 
perspectives. 

c. Qualitative and Quantitative Data Analysis 
Analyzing qualitative data from interviews and case studies to identify trends, 
challenges, and opportunities in millennial farmers’ transformation. Analyzing 
quantitative data to evaluate the level of digital technology adoption, its effectiveness, 
and its impact on agricultural productivity. 

d. SWOT Analysis 
Conducting a SWOT (Strengths, Weaknesses, Opportunities, Threats) analysis to 
understand internal and external factors that may influence millennial farmers’ 
transformation. 

e. In-depth Literature Review 
Conducting an in-depth literature review on trends and best practices in agricultural 
digitalization, especially those relevant to Aceh's conditions. 
Research Location Banda Aceh City, by exploring 5 sub-districts with potential 

millennial farmers: Syiah Kuala District, Jaya Baru District, Ulee Kareng District, Lueng Bata 
District, Banda Raya District. The selection of these sub-districts aims to gain a representative 
understanding of the potential, challenges, and characteristics of millennial farmers in various 
regions in Banda Aceh City. 
Population and sample 

The population in this study is the number of millennial farmers in each sub-district in 
Banda Aceh City: Syiah Kuala District: 137 people, Jaya Baru District: 64 people, Ulee  Kareng 
District: 63 people, Lueng Bata District: 34 people. Banda Raya District: 33 people. Sample: 
The sample of this study was selected purposively. By taking 10 samples from each sub-
district 
Data Collection Techniques 

a. Interview 
Conducting direct interviews with millennial farmers to gain an in-depth understanding 
of their experiences, perceptions, and challenges. Interviews can be conducted face-to-
face or through virtual communication technology, depending on the availability and 
preferences of the respondents. 

b. Questionnaire 
Compiling a structured questionnaire that includes questions relevant to the research 
objectives. Sending questionnaires to respondents to be filled out, either online or 
through traditional methods. 

c. Observation 
Conducting direct observations of millennial agricultural practices and the use of digital 
technology in the field. Recording and analyzing the behavior of millennial farmers in 
implementing innovation and digital technology. 

d. Document Study 

https://ejournal.seaninstitute.or.id/index.php/Ekonomi
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Collecting data from written sources such as scientific literature, government 
documents, and statistical reports related to agriculture and millennial farmers in Aceh. 
Focus Group Discussion (FGD): Conducting FGD with millennial farmer groups to gain 
deeper insights, facilitate group discussions, and identify common patterns. 

Data Analysis Techniques 
1. Descriptive Analysis: 

Involves presenting and summarizing quantitative data using descriptive statistics such 
as mean, median, mode, and standard deviation. Provides an overview of the data 
distribution and key characteristics of the respondents. 

2. Qualitative Analysis: 
Applying a qualitative approach to explore the meaning and in-depth interpretation of 
qualitative data, such as interviews and observations. Using content analysis or 
thematic analysis techniques to identify patterns and themes that emerge from the data. 

3. Inferential Statistical Analysis: 
If the data is quantitative and meets statistical assumptions, applying inferential 
statistical analysis such as hypothesis testing or regression to test the significance of 
the findings. 
Using relevant significance levels to draw meaningful conclusions. Types of Data, 

Qualitative Data: 
a. Qualitative Interviews, Gaining in-depth insights from Acehnese millennial farmers on 

their experiences, motivations, and challenges in agricultural transformation. 
b. Focused Discussions, Analyzing the opinions and perceptions of millennial farmer 

groups regarding innovation and technology in agriculture. 
c. Participatory Observation, Understanding agricultural practices directly and identifying 

changes that occur. 
Quantitative Data 

a. Quantitative Survei, Collecting data on specific variables, such as age, income, land area, 
and technology adoption, through structured questionnaires. 

b. Agricultural Production Data, Measuring agricultural production, income, and other 
economic factors in numerical form. 

c. Statistical Analysis, Analyzing quantitative data using statistical methods to obtain 
objective and measurable findings. 

d. Longitudinal Data, Long-term monitoring: Collecting data over time to track changes 
and trends in millennial farming transformation. 

Research Variables 
Variable X (Independent Variable): 

a. X1, Age of Millennial Farmers. 
b. X2, Education Level of Millennial Farmers. 
c. X3, Experience in Farming. 
d. X4,  Adoption of Digital Technology in Farming. 

Variable Y (Dependent Variable): 
a. Y1,  Income from Farming Activities. 

https://ejournal.seaninstitute.or.id/index.php/Ekonomi
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b. Y2, Sustainability of Farming Practices. 
c. Y3, Availability of Local Food. 

Variable Z (Control Variable): 
a. Z1, Geographical Location of Millennial Farming (sub-district). 
b. Z2, Scale of Agricultural Production (land area or production per hectare). 
c. Z3, Participation in Empowerment or Training Programs. 

 
RESULTS AND DISCUSSION  

The area of rice fields in Banda Aceh City is 58 hectares in 2023 according to the Decree of 
the Minister of ATR/BPN No. 686/SK-PG.03.03/XII/2019 quoted by the Aceh Agriculture and 
Plantation Service and in 2024 it will shrink to 56 HA. Based on data taken from Landsat-8 
satellite imagery, the standard area of rice fields in Banda Aceh City in 2023 was recorded at 
58 hectares. However, in 2024, the area decreased to 56 hectares. This decrease was caused 
by several factors, such as changes in land use, climate change, or suboptimal agricultural 
management. Made into new settlements, shops, and a number of public facilities. Rice fields 
in Banda Aceh City are located in five sub-districts, namely: Banda Raya, Jaya Baru, Lueng 
Bata, Syiah Kuala, Ulee Kareng 

Each of these sub-districts has unique characteristics that affect agricultural practices. 
The decline in the standard area of rice fields in this area indicates the need for more attention 
to the management of agricultural resources and the need to implement technologies that 
can improve the efficiency and sustainability of agricultural practices. From a policy 
perspective, it is important to develop strategies that can maintain and even expand the area 
of agricultural land, including incentives for farmers and training programs to improve modern 
agricultural techniques. 

The Aceh Agriculture and Plantation Service explained that in order to provide 
protection for agricultural land, Aceh Province has stipulated Qanun [Regional Regulation] 
Number 19 concerning the Aceh Regional Spatial Plan for 2013-2033. This is related to the 
strategy for developing cultivation areas with the utilization of cultivation areas effectively, 
efficiently, and sustainably. 

However, the implementation of the qanun has not explicitly mandated the protection 
of agricultural land. Especially, ensuring sustainable food sovereignty in the form of land 
protection. Indonesia itself has Law Number 41 of 2009 concerning Sustainable Agricultural 
Land Protection. The mandate is clear, the protection of food agricultural land is an 
inseparable part of regional spatial planning. 
SWOT Analysis 
Strengths 

1. Technology Adaptation: Millennial farmers tend to be quicker to adopt digital 
technologies, such as agricultural applications and IoT-based farm management 
systems, which can improve agricultural efficiency and productivity 

2. Environmental Awareness: The younger generation is more concerned about 
sustainability, encouraging environmentally friendly agricultural practices and 
supporting food security. 

https://ejournal.seaninstitute.or.id/index.php/Ekonomi
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3. Government Support: Government programs that support millennial farmers in terms of 
training and access to modern technology can strengthen the capacity of millennial 
farmers 

Weaknesses 
1. Limited Knowledge: Many millennial farmers still lack knowledge and skills related to 

the use of modern technology in agriculture 
2. Inadequate Infrastructure: Limited supporting infrastructure, such as unstable internet 

access, can hinder the implementation of digital technology 
3. Limited Access to Capital: Millennial farmers may face difficulties in accessing capital to 

invest in modern agricultural technology.  
Opportunities 

1. Policy Support: Government and non-governmental organizations are increasingly 
providing support for food security programs and millennial farmer development, 
creating opportunities for innovation 

2. Growing Market: Demand for organic and sustainable agricultural products is 
increasing, providing opportunities for millennial farmers to market their products 

3. Increasing Market Demand: With increasing consumer awareness of local and organic 
products, there is a large market potential for agricultural products produced by 
millennial farmers. 

4. Partnerships with the Private Sector: Partnerships with technology companies can 
facilitate the adoption of digital innovations in agriculture 

Threats 
1. Land Use Change: The decline in agricultural land area due to conversion to residential 

areas, shops, and public facilities threatens the availability of land for agriculture, which 
can reduce food production 

2. Climate Change: Climate change factors can affect agricultural yields and increase the 
risk of losses due to extreme weather 

3. Suboptimal Agricultural Management: Inefficient management practices can worsen 
land conditions, reduce soil fertility, and affect the sustainability of agriculture in Aceh. 

4. Global Competition: Increased competition from foreign agricultural products can 
depress prices and reduce the competitiveness of local products. 

SmartPLS Analysis 
The SmartPLS results indicate a strong positive relationship between the adoption of 

digital technologies and increased agricultural productivity. The analysis also shows that 
government support and access to digital training programs significantly enhance the 
effectiveness of digital tools for millennial farmers. 

https://ejournal.seaninstitute.or.id/index.php/Ekonomi
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Figure 1. test result variable X, Y,Z 

Positive Relationship: 
a. X1 with Y1 (0.051): This relationship shows a very small positive influence, which 

means that the higher the value of X1 (Age of Millennial Farmers), the higher the value 
of Y1 (Income from Agricultural Activities). Although small, this shows that there is an 
influence that can be calculated. 

b. X2 with Y2 (0.105): The positive relationship between X2 (Education Level of Millennial 
Farmers) and Y2 (Sustainability of Agricultural Practices) shows that increasing the 
level of education has the potential to increase sustainability in agricultural practices. 

Negative Relationship: 
1. X3 with Y3 (-0.441): This fairly strong negative relationship indicates that the higher 

the value of X3 (Experience in Agriculture), the lower the value of Y3 (Availability of 
Local Food). This reflects that experience in agriculture is not always directly 
proportional to the increase in the availability of local food, perhaps due to other 
factors such as the scale of production or the technology applied. 

2. X4 with Y2 (-0.291): The negative relationship between X4 (Adoption of Digital 
Technology in Agriculture) and Y2 (Sustainability of Agricultural Practices) indicates 

https://ejournal.seaninstitute.or.id/index.php/Ekonomi
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that although digital technology can improve efficiency, there are some challenges in 
implementation that affect long-term sustainability.  
Overall, these results indicate that some independent variables such as education level 

and age have a significant positive relationship, while experience in agriculture and adoption 
of digital technology negatively affect some aspects related to agriculture. 

 
Figure 2. Path Coefficient analysis 

Based on the path coefficients image above, the analysis is: 
1. X2 → Y1 shows a fairly high path coefficient, indicating that the variable X2 (Education 

Level of Millennial Farmers) has a significant influence on Y1 (Income from Agricultural 
Activities). 

2. Z3 → Y3 also shows a very high path coefficient, indicating that the variable Z3 
(Participation in Empowerment or Training Programs) has a large influence on Y3 (Local 
Food Availability). 

3. Most of the other path coefficients, such as X1 → Y2 and X4 → Y2, show a smaller 
influence. This indicates that these variables have a weaker influence on their respective 
dependents. 

4. Very low path coefficients in some relationships, such as X3 → Y1 and Z1 → Y2, indicate 
that the relationship is less significant in this model. 
Overall, variables with higher path coefficients, such as X2 → Y1 and Z3 → Y3, appear 

to play a stronger role in influencing the measured outcomes. 
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Figure 3. F Square 

The F-Square test in SmartPLS above is used to assess the magnitude of the influence 
of independent variables on dependent variables in the path analysis model. Based on the f 
square diagram above, we can see the F-Square value for each relationship path between 
variables: 

1. Small F-Square Value: Most of the relationships between variables show very small F-
Square values (close to 0). This indicates that the influence between these variables 
tends to be weak. For example, the path X1 → Y1 or X2 → Y1 shows a very weak 
relationship between these variables. 

2. Large F-Square Value: There is one relationship that shows a much larger F-Square 
value than the others, namely Z3 → Y3. This shows that Z3 has a greater influence on 
Y3 compared to other paths. 
Overall, the results of this F-Square test show that most of the variables in the model 

have a weak relationship to the dependent variable, except for a few paths that show a 
significant influence such as Z3 → Y3. 
Discussion 

Based on the SWOT analysis obtained from the results of interviews with respondents, 
the following is the preparation of SO (Strengths-Opportunities), WO (Weaknesses-
Opportunities), ST (Strengths-Threats), and WT (Weaknesses-Threats) strategies for the 
development of millennial farmers: 
SO (Strengths-Opportunities) 

a. Technology Adaptation + Policy Support: Leveraging millennial farmers’ ability to adopt 
technology to leverage government policy support that encourages food security 
programs and millennial farmer development. 

https://ejournal.seaninstitute.or.id/index.php/Ekonomi
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b. Environmental Awareness + Growing Market: Leveraging millennial farmers’ awareness 
of sustainability and market trends that lead to demand for organic products, to market 
sustainable agricultural products. 

c. Government Support + Increasing Market Demand: Using training and technology 
access provided by the government to introduce local products that are in line with 
consumer demand that is increasingly concerned about organic and local products. 

WO (Weaknesses-Opportunities) 
a. Knowledge Limitations + Policy Support: Government training programs can be used to 

address millennial farmers’ limited knowledge of the use of modern technology in 
agriculture. 

b. Inadequate Infrastructure + Partnerships with the Private Sector: Partnerships with the 
private sector, especially technology companies, can help improve inadequate 
infrastructure and provide digital technology solutions to support agriculture. 

c. Limited Access to Capital + Private Sector Partnership: Collaborate with the private 
sector to gain access to capital and investment in modern agricultural technologies. 

ST (Strengths-Threats) 
a. Technology Adaptation + Land Use Change: With IoT-based technology and farm 

management systems, millennial farmers can improve the efficiency of limited 
agricultural land use. 

b. Environmental Awareness + Climate Change: Environmentally friendly agricultural 
practices can help mitigate the negative impacts of climate change and improve the 
sustainability of agricultural output. 

c. Government Support + Suboptimal Farm Management: Use government support to 
improve more efficient farm management, thereby addressing soil fertility and 
agricultural sustainability issues. 

WT (Weaknesses-Threats) 
a. Limited Knowledge + Land Use Change: Millennial farmers need to increase their 

knowledge of more effective farming methods to address the threat of land conversion 
that can reduce agricultural output. 

b. Inadequate Infrastructure + Climate Change: Inadequate infrastructure hinders the 
ability to adapt to extreme climate change. Therefore, infrastructure improvements are 
needed for agriculture to survive. 

c. Limited Access to Capital + Global Competition: Without adequate access to capital, 
millennial farmers will have difficulty competing with foreign agricultural products. 
Access to financing is needed to increase competitiveness in the global market. 
Based on the results of interviews with several millennial farmers, it shows the 

importance of education and mentoring by agricultural extension workers to improve the 
ability of millennial farmers to adopt new technologies. The role of extension workers in 
providing guidance and support is crucial in creating an ecosystem that supports sustainable 
agriculture amidst social and environmental changes. The role of extension workers is able to 
change the mindset of prospective millennial farmers and experiment with modern 
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agricultural technology. Persistence is needed in facing initial challenges, such as nutritional 
errors, reflecting an important spirit of adaptation in the agricultural sector. 
In addition, emphasizing innovation in agricultural methods, such as hydroponics and 
aquaponics, as an alternative to overcome the problem of limited land and increase 
agricultural yields. 

It is also important to support sustainability and food security through ongoing training 
programs for farmers, so that they can develop the skills needed to adapt to climate change 
and growing market demand. The success of millennial farmers in generating significant 
income from their gardens shows the potential of modern agricultural models to contribute to 
local food security. The approach applied by millennial farmers can be adapted by other 
farmers in Aceh to increase food production, especially in facing challenges such as climate 
change and urbanization. Thus, research on the transformation of millennial farmers in Aceh 
is highly relevant and offers valuable insights into the role of technology and social support in 
creating more productive and sustainable agriculture. 

 
CONCLUSION  

The Role of Millennial Farmers in Food Security: Millennial farmers have great potential in 
adopting modern agricultural technology, which can increase agricultural productivity and 
sustainability. Therefore, it is important to continue to encourage the adoption of digital 
technology and ensure access to training and capital for them. Government Policy Support: 
Support provided by the government, both in terms of food security policies and access to 
technology, must be maintained and expanded. This will greatly assist millennial farmers in 
overcoming existing challenges, such as limited knowledge and inadequate infrastructure. 
Infrastructure Improvement: There needs to be infrastructure improvement, especially in 
terms of stable internet connections, to ensure that digital technology can be optimally 
implemented by millennial farmers. Collaboration with the private sector to provide better 
infrastructure will be very supportive. Facing Global Challenges and Climate Change: To face 
the threat of climate change and global competition, millennial farmers must be empowered 
with knowledge and environmentally friendly agricultural practices. More intensive education 
programs on efficient and sustainable agricultural management will strengthen the 
competitiveness of local agricultural products. Digital transformation has the potential to 
revolutionize agriculture in Aceh, especially for millennial farmers who are open to embracing 
new technologies. By addressing challenges such as infrastructure and financial access, and 
capitalizing on the opportunities presented by government policies, Aceh's millennial farmers 
can contribute significantly to national food security. Further investment in digital education 
and infrastructure will be crucial in scaling these initiatives and ensuring long-term 
sustainability. 
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