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Abstract  

Smallholder farmers face persistent challenges in adding value to their agricultural products due to 

limited access to digital marketing knowledge and skills. Many of these farmers struggle to connect their 

production activities with current market demands, resulting in low product appeal and reduced income. This 

community service program aimed to bridge that gap by introducing digital capacity-building in packaging and 

product promotion. The team designed a participatory learning method that combined visual presentations, 

product demonstrations, and guided discussions to improve farmers’ understanding and motivation. The 

facilitators conducted the training at a rural farmer group in Jumapolo, involving 30 participants from various 

age groups. The team collected data using pre- and post-training questionnaires focused on knowledge, attitude, 

and behavioral intention. The Kruskal-Wallis H Test was used to analyze the differences in post-intervention 

score across age groups. The analysis revealed a significant improvement in learning outcomes, particularly 

among younger participants who were more receptive to digital tools and practices. The observations in the field 

also showed that younger farmers actively engaged in hands-on sessions, while older farmers preferred visual 

learning and peer support. This program demonstrated that digital empowerment efforts can be practical when 

tailored to different learning profiles. Future community programs should consider adopting segmented 

approaches and implementing intergenerational mentoring to ensure the inclusive adoption of digital marketing 

skills. Policymakers and agricultural institutions must support continuous learning models that connect 

production with market access through practical, user-friendly digital training.  
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1. INTRODUCTION  

Smallholder farmers often face systemic barriers that hinder their ability to fully 

participate in agricultural value chains. Limited access to market information, suboptimal 

product presentation, and a lack of digital skills contribute to low competitiveness. Many 

farmers face challenges in packaging their produce attractively and marketing it effectively, 

leading to poor price negotiations and low-profit margins (Suswadi et al., 2021). This 

disconnection between production potential and market readiness reduces the economic value 

of agricultural commodities, especially in rural areas. Increased production does not 

automatically translate to better income when marketing strategies remain outdated and 

unoptimized. 

Community service initiatives offer transformative potential by bridging practical 

knowledge gaps that are often overlooked in formal agricultural extension. Through hands-on 

training and digital literacy enhancement, smallholder farmers can learn how to add value to 

their products and market them directly to consumers. A well-designed community 

empowerment program enables farmers to effectively manage their businesses, present their 

products professionally, and expand their reach to broader markets. These efforts help them 

build confidence, develop entrepreneurial skills, and increase income sustainability. 

Most community service activities in rural agricultural settings tend to focus on 

increasing productivity or providing agricultural inputs. Few initiatives address post-harvest 

challenges, such as packaging design, product photography, or utilizing digital platforms for 

marketing. This creates a gap in knowledge transfer, where farmers remain equipped to grow 

crops but unequipped to present them competitively in modern marketplaces. Addressing this 

overlooked aspect is critical to ensuring that agricultural development is not just production-

centric but also market-driven. 
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Rural economies are evolving under the pressure of digital transformation and shifting 

consumer preferences. Delaying intervention will result in widening economic inequality 

between digitally literate farmers and those who are not. The growing consumer demand for 

environmentally friendly agricultural products has encouraged many farmers to begin 

implementing national standards in cultivation and processing practices (Suswadi et al., 

2022). The demand for such products also emphasizes the importance of product traceability, 

attractive packaging, and strong brand visibility. Without immediate digital empowerment, 

smallholder farmers risk being left behind in an increasingly competitive agricultural and food 

sector. 

This community service program addresses the following key question: "How can 

digital capacity building in packaging and product promotion help smallholder farmers bridge 

the gap between production and markets?". This problem formulation guides the direction of 

our approach, focusing on empowering farmers with digital marketing tools and visual 

communication techniques to enhance the appeal and value of their products. 

This program seeks to achieve several objectives: 

1. Enhance the digital literacy of smallholder farmers related to product packaging and 

promotion. 

2. Enhance farmers’ understanding of how product presentation influences consumer 

perception and pricing. 

3. Strengthen farmers’ capacity to use social media and e-commerce platforms for product 

marketing. 

4. Encourage sustainable income growth through value-added agricultural marketing 

techniques 

This initiative contributes to rural development by transforming passive producers into 

proactive agri-entrepreneurs. Farmers who master digital packaging and marketing can access 

better prices, reduce dependency on middlemen, and expand their market reach (Harahap et 

al., 2024). The program also adds value to academic community engagement by integrating 

agribusiness knowledge with grassroots empowerment. By bridging production and market 

gaps, this service effort strengthens agricultural resilience and stimulates rural economic 

revival. 

 

2. METHOD  

Main Method of Community Service (PKM) 

The service team implemented a participatory extension approach as the primary 

method in this program. The technique focused on strengthening farmers’ digital capacity, 

particularly in the areas of agricultural product packaging and promotional photography. The 

team structured the program into three main stages: preparation, implementation, and 

evaluation. 

The facilitators prepared educational materials and media tools during the initial stage, 

before the field activities. The team delivered training using PowerPoint slides, physical 

packaging samples, and live demonstrations during the implementation phase. The 

participants engaged in active discussions and received opportunities to ask questions after 

each session. The team evaluated the program by distributing structured questionnaires to 

assess changes in farmers’ knowledge, attitude, and behavioral intention. 

 

Community Service Location and Participants 

The PKM was conducted at Kelompok Tani Kismo Mulyo, located in Dusun 

Jumapuro, Desa Kwangsan, Kecamatan Jumapolo, Kabupaten Karanganyar. The organizers 

selected this location based on its agricultural productivity and the farmers’ marketing 
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limitations. The participants came from a smallholder farming background with varying levels 

of age, education, and farming experience. 

The team involved a total of 30 farmers who voluntarily attended the digital training 

session. The facilitators grouped these participants based on demographic factors to analyze 

the program's effectiveness across different profiles. The diversity of participants allowed the 

team to measure the impact of digital empowerment efforts more comprehensively. 

 

Community Service Impact Analysis Method 

The team employed a quantitative analysis method, using the Kruskal-Wallis H Test, 

to evaluate program outcomes. The team chose this method because the data were ordinal and 

non-normally distributed. The test allowed the team to determine whether significant 

differences occurred in post-intervention scores among the participant groups. 

The participants completed Likert-scale questionnaires before and after the training session. 

The team measured three key variables: knowledge, attitude, and behavioral intention toward 

digital packaging and marketing. The facilitators calculated a composite post-intervention 

score by combining the scores of all three variables for each participant. 

The team formulated one central hypothesis to guide the analysis: 

H₀: No significant difference exists in the post-intervention scores among the farmer 

groups. 

H₁: A significant difference exists in the post-intervention scores among the farmer groups 

 
Table 1. Measurement Instrument for Pre- and Post-Intervention Evaluation 

No Dimension Indicator Statement Item 

(Likert Scale 1–5) 

Timing 

1 Knowledge Understanding of product 

packaging 

I understand the function and types of 

agricultural packaging. 

Pre & Post 

2 Knowledge Understanding of product 

photography 

I understand how product photography 

affects customer interest. 

Pre & Post 

3 Attitude Perception of packaging 

value 

I believe that attractive packaging 

increases the market value of my 

product. 

Pre & Post 

4 Attitude Motivation to learn digital 

marketing 

I am willing to explore digital tools for 

promoting my products. 

Pre & Post 

5 Behavioral 

Intention 

Intention to apply digital 

packaging 

I plan to improve my product 

packaging using the techniques I 

learned. 

Pre & Post 

6 Behavioral 

Intention 

Intention to use social media 

for promotion 

I intend to post product photos on 

social media or digital platforms. 

Pre & Post 

Composite Score Combined from items 1 to 6 Total score from the six items above 

(Likert scale 6–30 per respondent) 

Post Only 

 

The PKM team conducted a systematic analysis to evaluate the program's impact 

using the following procedure: 

a. Collected pre- and post-intervention data from 30 farmer participants using structured 

questionnaires based on six validated Likert-scale items covering knowledge, attitude, 

and behavioral intention. 

b. Calculated composite post-intervention scores for each respondent by summing the 

scores of all six questionnaire items, yielding a total score range between 6 (lowest) and 

30 (highest). 

c. Grouped participants into independent categories based on a selected demographic 

variable (e.g., age group: <30, 30–50, >50 years). 
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d. Ranked all composite scores across groups using the Kruskal-Wallis H Test to determine 

whether a statistically significant difference existed in post-intervention outcomes among 

the groups. 

e. Formulated the central hypothesis, where: 

 H₀ stated that no significant difference exists in post-intervention scores among farmer 

groups. 

 H₁ noted that a significant difference exists in post-intervention scores among farmer 

groups. 

f. Analyzed the data using statistics software, with a significance level set at p < 0.05. A p-

value below this threshold indicates that the null hypothesis should be rejected, 

confirming the differential impact of the intervention 

 

3. RESULTS AND DISCUSSION  

Digital transformation in agriculture requires more than just providing tools; it 

demands the transfer of practical knowledge and the nurturing of positive attitudes and 

behavioral readiness. Smallholder farmers often lack exposure to marketing-oriented 

perspectives, particularly in areas such as packaging and product presentation. Through this 

community service program, the facilitators aimed to build digital capacity among rural 

farmers by introducing packaging techniques, product photography, and digital marketing 

concepts. The program's success was evaluated by measuring changes in three key areas: 

knowledge, attitude, and behavioral intention. 
 

Table 2. Kruskal-Wallis H Test Output by Age Group 

Age Group N Mean Rank Median Score 

< 30 years 10 22.85 27 

30–50 years 10 17.10 24 

> 50 years 10 11.55 21 

Total 30 — — 

Test Chi-Square df Asymp. Sig. (p-value) 

Kruskal-Wallis H 9.103 2 0.011 

Source: Result of Observation 

 

Efforts to enhance the competitiveness of agricultural products require more than 

increased production, it demands strategic value-adding interventions at the post-harvest 

stage, including packaging, branding, and digital promotion (Kwaku and Fan, 2020). While in 

Hainan, China, packaging elements such as visual design and embedded product information 

strongly influenced consumer purchase intentions (Jiang, 2024). Smallholder farmers often 

experience challenges in bridging the gap between what they produce and what the market 

demands. This community service initiative aimed to fill that gap by enhancing farmers’ 

knowledge, altering their attitudes, and promoting behavioral change through a digital 

capacity-building program focused on packaging and product promotion. To assess its 

effectiveness, the facilitators conducted a pre- and post-intervention analysis based on the 

three key behavioral dimensions. 

The Kruskal-Wallis H Test revealed a significant difference (p = 0.011) in post-

intervention composite scores among the three age groups of farmers. This indicates that age 

influenced the impact of digital capacity-building training on participants. Specifically, the 

<30 years age group achieved the highest mean rank (22.85), suggesting they responded best 
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to the training. In contrast, farmers over 50 years showed the lowest mean rank (11.55), 

indicating that the training had a lesser effect on this group. 

These findings demonstrate that younger farmers tend to be more receptive to digital-

oriented interventions, possibly due to greater familiarity with mobile technology and visual 

media. Their comfort in experimenting with smartphone features, social media, and product 

aesthetics allows them to absorb and apply the knowledge more effectively. Meanwhile, 

according to McDonough (2016), many older adults perceive themselves as technologically 

incompetent, which leads them to underestimate the benefits and usefulness of the internet. As 

a result, they either do not adopt the internet at all or fail to fully utilize its potential. In line 

with Suswadi and Irawan (2023), the individual motivation plays a pivotal role in facilitating 

the adoption of digital technologies in agricultural extension. Older farmers may require 

additional support, repetition, or simplified approaches to overcome technology barriers and 

translate knowledge into practice. 

The median score data further confirms the statistical outcome: younger farmers 

scored a median of 27, while those in the middle age bracket scored 24, and older farmers 

scored 21. This progression reflects a clear pattern in which age correlates inversely with the 

outcomes of interventions. The overall implication is that while digital extension methods 

hold promise, their delivery must be customized based on the learner’s profile, especially in 

mixed-age farming communities. 

These results underscore the importance of incorporating age-sensitive pedagogical 

strategies into agricultural capacity-building programs. For example, involving younger 

farmers as peer mentors or digital champions could foster greater inclusion of senior farmers 

through horizontal knowledge transfer (Huambachano et al., 2022). This model would 

strengthen both the individual and collective capacity of rural communities in adopting 

sustainable marketing strategies. 

The increase in composite scores among younger participants indicates a strong 

responsiveness to practical, technology-based training models. Younger farmers are likely 

more exposed to digital tools, familiar with smartphone functions, and open to experimenting 

with visual content. Their improved knowledge of packaging types and functions, positive 

perception of digital promotion, and stated willingness to use social media for selling products 

reflect the program’s success in stimulating real behavioral change. In contrast, the lower 

post-intervention scores of older farmers may reflect discomfort with technology, limited 

prior exposure to marketing practices, or deeply rooted habits in traditional selling methods. 

Although all participants benefited from the training, the rate and depth of impact varied 

sharply across age groups. This highlights the importance of tailoring extension content and 

instructional methods to the participants' age and digital familiarity. This is in line with the 

findings of Yap et al. (2025), which state that younger farmers have higher technology 

readiness scores, reflecting greater motivation and fewer barriers to adopting digital 

agricultural applications. Irawan et al. (2023) stated that relevant training, mentoring, and 

economic incentives can encourage young farmers to adopt agricultural technology 

innovations with greater confidence, thereby making the persuasion stage in the innovation 

diffusion process more effective in creating long-term sustainable value. In contrast, older 

farmers tend to have lower levels of readiness, highlighting the need for training programs 

that specifically target different age demographics.  

Contrary to this study’s findings, age was not found to significantly affect the adoption 

of agricultural technologies in some empirical settings. For example, in eastern Ethiopia, age 

had no statistical influence on farmers’ uptake of soil‑improvement practices. They argued 

that education, farming experience, and extension access had a more substantial influence on 

digital adoption than age (Wordofa et al., 2021). The adoption of technologies is also 

significantly influenced by the training provided. As found by Marjukah (2022), digital 
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marketing training has a positive and significant effect on the performance variable of micro, 

small, and medium enterprises (MSMEs). 

During the training sessions, facilitators observed that younger farmers were quick to 

engage with the materials. They actively tried photographing their products using mobile 

phones, asked questions about label design, and shared their own experiences with online 

platforms. Middle-aged participants showed curiosity but were more reserved, preferring to 

ask questions after demonstrations rather than experiment during the session. The older 

farmers listened attentively and engaged in the discussions, but were less inclined to apply the 

tools directly to their practices. 

One key observation was the emergence of peer learning, particularly when younger 

participants assisted older ones in operating their devices. This dynamic fostered a 

collaborative atmosphere and suggested the value of intergenerational mentorship as a 

complement to future training efforts. Despite their lower scores, older farmers exhibited 

positive attitudinal shifts, expressing interest in attending follow-up sessions with more 

technical assistance and more straightforward explanations. 

The results support Ajzen’s Theory of Planned Behavior, which states that behavior 

change is influenced by three components: attitude, perceived behavioral control, and 

subjective norms (Ajzen, 1991). The intervention successfully enhanced these dimensions for 

younger farmers, who had higher digital control and social support. For older participants, 

perceived behavioral control remained low due to unfamiliarity with technology, which 

limited their behavioral intention, even when their attitudes were positive. 

Additionally, the findings align with Knowles’ Adult Learning Theory, particularly 

the principle that adults learn best when the content is practical, relevant, and problem-

oriented (Taylor and Hamdu, 2013). Those which has also been demonstrated in rural digital 

training for horticulture in Central Java (Suswadi et al., 2023). The use of visual packaging 

samples, real-life examples, and mobile phone demonstrations made the content relatable and 

applicable. However, the learning process for older farmers may require more time, repetition, 

and scaffolding to produce equivalent results, indicating that age-appropriate delivery is 

essential in digital empowerment programs. 
 

 
Figure 1. Training session regarding digital capacity 

 

4. CONCLUSION  

The digital capacity-building program in packaging and product promotion has 

successfully helped smallholder farmers begin to bridge the persistent gap between 

agricultural production and market demands. This intervention directly answered the core 

objective of the community service by equipping farmers with practical skills in packaging 

design, product photography, and digital marketing strategies. The Kruskal-Wallis H Test 

revealed a statistically significant difference in post-intervention outcomes, indicating that age 

influenced how well farmers absorbed and applied the training. Younger farmers exhibited 

greater improvement in knowledge, attitude, and behavioral intention, demonstrating a higher 
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readiness to adopt digital tools and implement the knowledge they gained. In contrast, older 

farmers showed more gradual progress, often requiring more time, guidance, and hands-on 

support. 

Observations in the field validated the statistical findings. Younger participants 

eagerly practiced product photography and discussed online selling, while older farmers, 

though receptive, were more cautious and preferred observing demonstrations before trying 

them out. However, a promising sign was the spontaneous peer-to-peer learning that emerged, 

where younger participants helped older ones navigate digital tools, fostering a collaborative 

learning environment. 

To sustain and expand the impact of such initiatives, future community empowerment 

programs should adopt a segmented approach based on the profiles of farmers. Interventions 

could be more effective if delivered in multiple sessions, incorporating mentorship, simplified 

materials, and practical exercises tailored for older and less tech-savvy farmers. Policymakers 

and agricultural extension officers should integrate digital marketing into rural training 

curricula and promote intergenerational knowledge exchange. By aligning training content 

with the digital readiness of different farmer segments, future programs can foster inclusive, 

market-oriented agricultural communities. Ultimately, bridging the production, market gap 

requires not only information transfer but also behavioral transformation, driven by relevant, 

accessible, and sustained digital empowerment 
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