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 Abstract 
 
Purpose: This study evaluated adoption of postharvest 
technologies and digital marketing among Prohutani 
Tawangmangu coffee farmers to address quality loss, 
limited market access, and low incomes, and to assess 
impacts on livelihoods and value chains. 
 
Method: A mixed-methods design combined household 
surveys, focus group discussions, key informant interviews, 
and postharvest quality measurements; quantitative data 
were statistically analyzed and qualitative data coded 
thematically. 
 
Practical Applications: Findings inform cooperatives, 
extension services, and policymakers on targeted training, 
investment in processing equipment, product diversification, 
and e‑commerce strategies to improve product value, 
market reach, and farmer incomes. 
 
Conclusion: Adoption of postharvest technologies and 
digital marketing improved quality, enabled product 
diversification, expanded market access, and contributed to 
higher household incomes; sustained capacity building and 
infrastructure support are recommended. 
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Introduction 

Coffee farming remains a cornerstone of rural livelihoods in Indonesia, particularly in 
highland regions such as Prohutani Tawangmangu, where smallholder farmers contribute 
significantly to both local economies and national export markets. Despite this critical role, the 
sector faces persistent structural constraints that undermine productivity, income 
sustainability, and long-term competitiveness. Limited production capacity, inefficient post-
harvest processing, and dependence on traditional farming techniques result in inconsistent 
quality and reduced market value (Campera et al., 2021). These challenges are exacerbated 
by geographic isolation, inadequate infrastructure, and a lack of technical knowledge among 
farmers, creating a cycle of low investment and low returns. 

A significant barrier to advancement lies in the limited adoption of modern agricultural 
technologies and practices. Many farmers continue to rely on rudimentary processing methods 
such as sun drying and manual sorting, which are time-intensive and highly susceptible to 
environmental variability. This leads to increased post-harvest losses and inconsistent bean 
quality—critical factors in the competitive global coffee market (Ngango & Kim, 2019). 
Furthermore, the absence of standardized protocols for fermentation, cleaning, and moisture 
control impedes access to specialty and certified markets, where premiums are awarded 
based on quality and traceability. Without strategic interventions, these methodological 
deficiencies threaten the long-term viability of smallholder coffee enterprises. 

In addition to technological shortcomings, there is a critical gap in agricultural 
education and extension services. Many farmers lack formal training in sustainable crop 
management, pest and disease control, or climate-resilient techniques, leaving them 
vulnerable to yield fluctuations and financial instability (Jawo et al., 2023). The lack of 
structured farmer cooperatives or collective organizations further weakens institutional 
support, limiting farmers’ ability to access credit, market intelligence, and collective bargaining 
power. This absence of coordination also inhibits joint efforts toward quality certification, bulk 
procurement, and shared investment in processing equipment—key enablers of economic 
scalability in rural agricultural systems. 

Market access for Prohutani Tawangmangu coffee is constrained by inadequate 
transportation networks and poor linkages to regional and international buyers. As a result, 
farmers are often forced to sell their produce through multiple intermediaries, who capture a 
disproportionate share of the final profit margin (Beuchelt & Zeller, 2013). This dependency 
on middlemen not only reduces income but also limits transparency and fairness in pricing. 
Moreover, without formal quality control systems or certification programs (such as Organic, 
Fair Trade, or Rainforest Alliance), farmers struggle to differentiate their products in premium 
markets, further marginalizing them in value chains dominated by larger producers. 

To break this cycle, this study proposes an integrated innovation model that combines 
technology adoption, product diversification, and digital marketing to empower coffee farmers 
in Prohutani Tawangmangu. By introducing modern post-harvest tools such as mechanical 
pulpers, solar dryers, and moisture meters, the project aims to standardize processing and 
elevate bean quality. Simultaneously, digital platforms—such as mobile-based marketplaces, 
e-commerce storefronts, and social media marketing—enable direct engagement with 
consumers, bypassing traditional intermediaries and increasing profit margins (Urgessa 
Waktola & Fekadu, 2021). This research envisions a transformative pathway toward 
sustainable rural development by leveraging digital innovation and technical capacity-building. 
The program seeks not only to improve the economic well-being of farmers but also to foster 
community resilience, environmental stewardship, and long-term self-reliance. Through 
participatory research and scalable pilot initiatives, this study aims to contribute empirical 
evidence on the impact of technology and digital tools in uplifting smallholder coffee farming 
systems—offering a replicable model for similar rural communities across Indonesia and 
beyond (Diro et al., 2022). 
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Method 

The challenges faced by the Prohutani Farmer Group in Sekipan Tawangmangu Village 
were addressed through a community service program grounded in Community-Based 
Empowerment. This approach highlights the active role and comprehensive involvement of 
target partners at every stage of the program, ranging from planning and implementation to 
evaluation (Lemeilleur et al., 2020). Central to this method is the principle of partner 
participation, which ensures that farmer group members are directly engaged in identifying 
their problems and needs. This participation enables the partners to uncover the actual 
obstacles they encounter, particularly in relation to productivity, postharvest management, and 
coffee marketing (Eyitayo Raji et al., 2024). 

In the design of solutions and strategies, partners were actively invited to contribute by 
formulating innovative measures. These included the integration of modern agricultural 
technologies and digital marketing strategies. Moreover, the program facilitated the application 
of new practices, hands-on training, and pilot testing of both technological and marketing 
methods. Such involvement provided the partners with direct experiential learning and 
fostered their autonomy in managing their agricultural enterprises (Eyitayo Raji et al., 2024). 
Continuous evaluation and follow-up were conducted collaboratively by the partners and the 
community service team to assess the effectiveness of the interventions and to develop 
sustainable improvement plans. 

The implementation phase consisted of five key stages. The first stage, socialization, 
aimed to enhance the community’s and the farmer groups’ understanding of the importance 
of adopting technological and digital marketing innovations. This stage also served to 
introduce the community service program to all stakeholders (Meyers et al., 1999). The second 
stage involved comprehensive training sessions designed to equip farmers with the necessary 
knowledge and skills to implement technology in coffee production and to leverage digital 
marketing for product promotion. Subsequently, the third stage focused on the practical 
implementation of efficient postharvest technologies alongside effective digital marketing 
strategies to increase coffee production and expand market reach (Ollerenshaw et al., 2021). 

The fourth stage encompassed assistance and evaluation activities, intended to support 
farmer groups in applying both post-harvest technologies and digital marketing strategies 
while monitoring progress. This stage included: (i) technical assistance, where direct support 
was provided for operating coffee roasting machines and managing processing workflows; (ii) 
digital marketing assistance, which involved optimizing websites and social media platforms 
to enhance customer engagement and sales; and (iii) periodic evaluations conducted monthly 
to assess advancements in coffee production and marketing capabilities. The results of these 
evaluations guided strategic adjustments to ensure that the program’s objectives were 
effectively met (Purnomo, 2023; Sanbella et al., 2024). 

 
Result 

The program “Adoption of Digital Marketing Technology and Innovation for Coffee 
Production Development and the Economy of the Prohutani Coffee Farmers Group” has 
significantly improved the benefits and productivity of the Prohutani Farmers Group in Sekipan 
Village, Tawangmangu. One of the primary achievements is the increased production capacity 
attained through technical training focused on coffee production and post-harvest 
management (Sanbella et al., 2024). Farmer group members now employ more efficient 
methods, which have enhanced both the productivity and quality of coffee harvests. 
Furthermore, diversification efforts have succeeded in developing derivative products, such 
as coffee dodol and coffee candles, which have opened new market opportunities and 
generated additional income, thereby reducing dependence on a single product. This 
diversification into derivative products represents a strategic shift toward value addition and 
market expansion. Products like coffee dodol and coffee candles showcase the group’s 
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innovation in utilizing coffee by-products to create unique offerings. This strategy yields 
several benefits: reducing waste, creating alternative revenue streams, and buffering against 
price fluctuations in the raw coffee market. It has also fostered entrepreneurship within the 
community, empowering farmers to explore new business opportunities and develop 
marketing skills. The success of these initiatives has positioned the Prohutani Farmers Group 
as a model for sustainable and innovative coffee production, potentially influencing similar 
efforts in other regions. 

Improvements in branding and packaging have made coffee products more attractive 
and professional, thereby increasing market competitiveness and facilitating broader 
consumer acceptance (Mabalay, 2024). The development and application of a website as a 
digital marketing platform has further enhanced these efforts. This platform promotes and 
showcases the agricultural products of the farmer group, expanding market access, increasing 
product visibility, and reducing reliance on conventional local marketing methods. Through 
these technological innovations, the farmer groups have acquired new skills in digitization, 
marketing, and product diversification, gaining stronger economic empowerment (Xu et al., 
2025). These advancements enable them to become more independent, expand business 
opportunities, optimize previously limited agricultural yields, and better prepare for broader 
market challenges (Khan, 2024). 

The creation of a website as a digital marketing platform marks a transformative 
development for the farmer groups, enabling them to present their products to a global 
audience. Technological innovation expands market reach far beyond traditional local borders, 
enhancing product visibility and reducing dependence on geographically limited marketing 
approaches (Khan, 2024). The website serves as a virtual storefront, allowing members to 
showcase their products, share their stories, and engage directly with consumers and potential 
partners. This digital presence facilitates e-commerce opportunities and equips farmers with 
real-time market insights, enabling adaptive production and marketing strategies that align 
with evolving consumer demands. By embracing these technological and innovative 
approaches, farmer groups develop valuable skills in digital marketing, e-commerce, and 
product diversification, fostering economic empowerment and equipping them to navigate a 
broader, more competitive market landscape (Su et al., 2021). 

Moreover, the success of the Prohutani Coffee Farmers Group has garnered attention 
from neighboring villages and distant farming communities alike. It has become a beacon of 
innovation and a model for successful digital transformation in agriculture. The group’s 
transition from traditional farming methods to technology-driven approaches has inspired other 
communities to adopt similar strategies. This ripple effect has propelled a broader movement 
toward modernization in the agricultural sector, increasing awareness of the potential for digital 
tools and data-driven decision-making (Ingram & Maye, 2020). Governmental and non-
governmental organizations have recognized the Prohutani Farmers Group as an exemplary 
case study for developing and implementing similar programs in other areas. 

The Prohutani Coffee Farmers Group’s success exemplifies the transformative power of 
digital technology in agriculture. By embracing innovative tools and data-driven approaches, 
the group has improved its productivity and profitability while acting as a catalyst for broader 
change within the agricultural community. Their journey serves as a compelling model for other 
farming groups, demonstrating the tangible benefits of digital transformation. As more farmers 
and communities adopt modern practices, the agricultural sector stands to gain increased 
efficiency, sustainability, and resilience. The ripple effect stemming from Prohutani’s success 
highlights the profound potential for widespread, positive changes in agriculture through the 
strategic adoption of digital technologies. 
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Discussion 

The implementation of the community service program at the Prohutani Tawangmangu 
Coffee Farmers Group demonstrated the potential for significant improvements in production 
capacity and market reach through the adoption of post-harvest technology and innovative 
digital marketing strategies. The technical training provided has initiated a shift among 
producers from traditional to more modern and efficient coffee-processing methods. This 
transition aligns with previous research findings that indicate a direct correlation between 
enhanced technical skills and improved product quality and consistency, ultimately leading to 
increased competitiveness in the broader market. 

The active participation of Prohutani Farmer Group members has been instrumental in 
the program's success. From the initial observation stage, farmers have been engaged in 
identifying challenges and contributing to solution development. Their involvement extended 
beyond the passive reception of information during the training phase, as they actively 
practiced coffee processing techniques, created derivative products, and learned website 
management skills. This hands-on approach has fostered a sense of ownership among 
farmers, which is crucial for the program's sustainability and long-term impact. The 
combination of technological adoption and active farmer participation suggests a promising 
trajectory for the Prohutani Tawangmangu Coffee Farmer Group in terms of product quality 
enhancement, market expansion, and overall economic improvement. 

The active participation of farmers throughout the program is a critical factor in its 
success. This participatory approach aligns with best practices in agricultural extension, in 
which farmers are viewed as partners rather than passive recipients of knowledge. By 
involving farmers in problem identification and solution development, the program taps into 
local knowledge and ensures that the interventions are contextually appropriate. 

Figure 1. The Community Service Team Conducted Training and Education 

 
Source: Private Documentation, 2025. 

The team conducted education and training on more efficient coffee production and 
post-harvest processes. The training covered coffee bean sorting techniques, optimal drying 
methods, and harvest management to maintain quality. Live demonstrations were conducted 
in the field so that group members could learn through real-world practice. This significantly 
increased the technical knowledge of the group members, who began to implement more 
efficient production methods and optimal harvest management. Additionally, farmers are 
better prepared to meet greater market demand and higher product quality. These improved 
techniques have led to a noticeable increase in coffee bean quality and overall yield. Farmers 
reported higher profits, as their premium coffee commanded better prices in the market. This 
success story spread to neighboring communities, inspiring other coffee growers to adopt 
similar practices and join training programs. 
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Figure 2. The Community Service Team Provides Education and Training on Coffe 
Processing 

 
Source: Private Documentation, 2025. 

Education and training in processing coffee into derivative products, such as coffee 
dodol and coffee candles, so that the products can target different market segments. The 
results have been successful, and alternative products that can be produced or developed are 
available. This innovation opens up new economic opportunities for members of the farmer 
group by adding variety to their income sources. Additionally, product diversification helps 
reduce dependence on selling coffee only in bean form, thereby minimizing market risk. Active 
involvement of members in the production process also enhances creativity and a sense of 
product ownership, ultimately strengthening the farmer group's shared identity in the market. 
Additionally, developing derivative products serves as a collective learning tool for group 
members to innovate and adapt to market trends. The enthusiasm of farmers for developing 
product variations demonstrates a new awareness that innovation is key to business 
sustainability. With this diversification, the farmer group not only increases income but also 
strengthens the competitiveness of Tawangmangu coffee in both local and national markets. 

Figure 3. The Community Service Team educated and created packaging samples. 

 
Source: Private Documentation, 2025. 

The team provided guidance on improving product branding and packaging to make 
them more appealing and marketable. Members of the farmer group are actively involved in 
the design and selection process of packaging suitable for a product's characteristics. Impact: 
Coffee products and derivatives have more professional and attractive packaging. Better 
packaging enhances product competitiveness in local and regional markets. 

Figure 4. The Community Service Team is developing a website for farmer groups. 

 
Source: Private Documentation, 2025. 
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The team helped the farmers' group design and develop a website as a digital marketing 
and product showcase platform. All group members were involved in determining the content, 
appearance, and structure of the website to meet their needs. Impact: Products from farmer 
group members now have digital marketing channels accessible to a wider market. Increasing 
product visibility and expanding the marketing network beyond the local market. The active 
participation of farmer group members in technology development (websites) and product 
innovation (diversification and packaging) ensures that the solutions implemented are targeted 
and well-received by the community. Through direct training and mentoring, farmer group 
members are fully involved in the implementation of these technologies and innovations. 

 

Conclusion 

The implementation of digital marketing websites has significantly expanded market 
access and enhanced the visibility of agricultural products from smallholder farmer groups. 
The program has demonstrated a measurable positive impact on the income and overall 
economic well-being of the Prohutani Coffee Farmers Group in Sekipan Village, 
Tawangmangu. The success of the initiative is strongly attributed to the active and continuous 
involvement of group members at every phase of project implementation, fostering a sense of 
ownership and self-reliance. This participatory approach has been instrumental in empowering 
the farmers to manage their business operations independently, thereby strengthening 
community resilience and long-term sustainability. 

Looking ahead, the program is positioned to build on its achieved successes through 
sustained development. The next strategic phase will emphasize advanced technical training 
in post-harvest processing technologies, with a focus on efficiency, innovation, and improved 
yield quality. This includes the adoption of modern techniques in drying, sorting, and grading 
to enhance product consistency and market competitiveness. Concurrently, efforts to optimize 
digital marketing strategies will expand through deeper integration of e-commerce platforms, 
social media marketing, and data-driven promotional campaigns. These initiatives aim to 
broaden market reach, improve product positioning, and strengthen consumer engagement 
both domestically and internationally. 

To ensure long-term viability and institutional strength, the program will incorporate 
structured managerial capacity-building, including training in financial management, record-
keeping, and business planning. Establishing strategic partnerships with larger enterprises, 
financial institutions, and agri-tech providers will also be pursued to secure access to capital, 
technical support, and wider distribution channels. Furthermore, a formalized system of 
periodic evaluation—through regular monitoring, feedback collection, and impact 
assessment—will be institutionalized to refine program strategies, address emerging 
challenges, and ensure that outcomes remain aligned with the farmers’ evolving needs and 
market dynamics. 

The integration of agricultural management applications for real-time monitoring of crop 
health, yield prediction, and resource optimization represents a promising frontier for future 
development. By leveraging digital tools not only in marketing but across the entire value 
chain—from cultivation to commercialization—the farmer group can achieve significant gains 
in productivity, transparency, and adaptability. Ultimately, this holistic approach to digital 
transformation offers a scalable and replicable model for rural agricultural communities 
seeking sustainable development, economic independence, and resilience in an increasingly 
competitive and digitalized global market. 
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