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INTRODUCTION

In the plantation sector, tobacco plays a vital role in the Indonesian economy by
generating revenue for farmers and the nation. In the global market, tobacco is a
strategically important commodity that can be cultivated in different areas, including East
Java and East Nusa Tenggara, and it holds great promise for the manufacturing of cigarettes.
Tobacco is a seasonal crop, which means it can only be grown once and cannot be sustained
for more than a year, according to Hanafi et al. (2019). (Hanafi & Nadliroh, 2019).

Yuliawan et al. (2024) state that tobacco is sold in shreds, with the rest being sold
as raw materials for the cigarette business (Yuliawan et al, 2025). Although they are
alternate choices, other sales possibilities like Krosok tobacco offer virtually little further
value (Sabtono & Judawinata, 2022). In order to boost the additional value that growers
create, downstream tobacco processing is essential. Opportunities for farmers to boost
their income will be presented by downstream processing (Yola et al.,, 2023).

In order to facilitate the downstreaming of tobacco commodities, suitable
technology must be put in place, such as tobacco shredding machines, to enable post-
harvest tobacco management procedures to be completed promptly and yield high-quality,
effective, and speedy goods. Increasing MSMEs' output and cutting production costs are
largely dependent on the deployment of suitable technologies (Prasetiyo et al., 2024;
Pratiwi et al, 2019; Kartinasari Ayuhikmatin; Sekarjati et al, 2025; Kartinasari
Ayuhikmatin; Sekarjati & Prasetiyo, 2024; Sutrisna; et al., 2024). In addition to helping
farmers, adopting the right technology will directly improve the sustainability and
economics of the community (Sianipar et al., 2020). The tobacco leaf chopping method is
still regarded as traditional today, as Figure 1 illustrates.

Figure 1. Conventional tobacco shredding process

Using a knife to chop tobacco results in uneven cutting and raises the possibility of
worker injuries, according to Lumbantombing et al. (Lumbantobing et al., 2020).
Conventional methods of tobacco processing can result in a 30% reduction in product
efficiency, delayed reporting, and less-than-ideal evaluation when making decisions (Syahid
etal,, 2023).

Sugandi et al. (2021) assert that hand cutting will affect the quality of raw materials
and their selling price, resulting in higher manufacturing costs and lower selling prices
(Sugandi et al., 2021). According to their research, it takes almost 35 days to chop 1.2 tons
of tobacco using the traditional method, which would undoubtedly result in higher
production costs. The largest issue facing the NU millennial farmer group in Magelang is
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tobacco chopping. The ancient chopping procedure is still used today since it is thought to
be simple and accessible to both sexes.

They are currently having trouble with technological limitations on tobacco
shredding equipment; for instance, workers' cutting of tobacco is inconsistent if a machine
component is damaged. According to studies by Al-Fauzi et al. (2023), shredding tobacco
with traditional techniques yields 26-29 kg per hour under wet tobacco circumstances,
whereas tobacco is cut and dried to avoid damage (Alfauzi et al,, 2023). According to
Irwansyah et al. (2025), fatigue, a lack of cutter focus, and a significant amount of tobacco
cut are variables that lead to reduced uniformity in tobacco cutting. Lack of knowledge
about maintenance schedules is another barrier (Irwansyah et al., 2025).

The goal of this community service project is to educate participants on how to
maintain tobacco shredding machines and how to use information technology to plan
maintenance to reduce issues while the machine is in use. The outcome of this community
service program will be an over 85% comprehension of maintenance, machine repair, and
technology-based maintenance scheduling among NU millennial farmers in Magelang.

IMPLEMENTATION METHOD
This community service is being carried out in a number of phases, all of which are
interconnected. As seen in Figure 2, the community service provider must first locate and
survey the site. The community service location is approximately 10 km from the Tidat
University campus to Tampir Kulon Village, Candimulyo District, Magelang Regency. The
journey by motorcycle takes approximately 15 minutes.
| e okl

!r B

Figure 2. Survey of community service locations.

Examples of partner problems include sharpening the blade and damage to the
blade, which results in uneven cutting or a lengthy production process (Prasetiyo et al.,
2023). Figure 3 shows the stages of community service overall.
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Figure 3. Flowchart of community service activities
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Direct observation of the cutting process, maintenance, machine repairs, and
creation of machine maintenance schedules is the first step in the identification process. To
learn more about partner issues, the servant not only observed but also interviewed a
number of millennial farmers in NU Magelang on cutting methods, machine maintenance
challenges, and repair scheduling processes (Kartinasari Ayuhikmatin; Sekarjati &
Prasetiyo, 2021).

In the second phase, the community service will map the instructional materials that
will be provided and examine the issues that millennial farmers experience in order to
determine how the community service can affect the millennial farmers at NU Magelang.
During the third stage, which will be split into two sessions, the community service program
will be implemented. The first session will include instructional materials on how to
maintain and repair tobacco shredding machines, including when to replace the v-belt,
replace the shredding blade, and lubricate the machine parts that usually wear out (Arifin
et al, 2023). The second session will provide instructional materials on how to schedule
machine maintenance and repairs using information technology. The usage of Google
Sheets and Microsoft Excel for scheduling machine maintenance will be covered in this
session (Vernanda et al.,, 2025). At this stage, we use pre-test and post-test techniques to
determine the level of understanding of participants before and after the education.
According to Prasetiyo et al,, 2022, pre-test and post-test techniques were chosen because
they can objectively measure improvements or the ability to change knowledge after
receiving a learning treatment (Prasetiyo & Sekarjati, 2022). The assessment of community
service projects is the fourth step. This is done to make sure that the participants in the
community service program gain something from it (Mawadati et al., 2022; Kartinasari
Ayuhikmatin Sekarjati et al., 2022; Sulistyaningsih et al., 2022).

RESULT and DISCUSSION

There were about 30 people who participated in the community service project on
Optimizing Tobacco Chopping Machines with Information Technology Support for NU
Millennial Farmers in Magelang. Of these, 17 were males and 13 were women, with ages
ranging from 21 to 45. Throughout the exercise, the participants enthusiastically paid
attention and engaged in discussion on the offered material. The community service
participants also presented the machine's operating instructions, which can serve as a guide
for maintaining and repairing the machine to reduce the likelihood of damage occurring
while it is in use. On September 9 and 10, 2025, a two-day community service project was
held at the Tampir Kulon Village Hall in the Candimulyo District of the Magelang Regency.
Activities on September 9, 2025 regarding engine maintenance and repair education are
shown in Figure 4.

To ensure that participants understood how to replace and repair the blades, v-
belts, and pulleys in the event of damage, such as when the blades were not sharp, the v-belt
was worn out, or the pulley became loose while operating, participants were asked to try
replacing the chopper blades in turns. Participants actively asked questions during the
community service activities, including how to maintain and repair the machine and what
to do in the event that technical issues arose while it was operating (Candra et al., 2024;
Prasetiyo et al., 2023; Prasetiyo & Sekarjati, 2022).
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Figure 4. Education on machine maintenance and repair

The quality of the shredded tobacco is directly impacted by machine maintenance,
as demonstrated by the empirical findings. The tobacco slices produced by a well-
maintained machine are smoother, more consistent, and devoid of flaws. Prior to
maintenance, blunt blades and erratic machine rotation caused many of the shredded
tobacco bits to be uneven, excessively wide, or even broken. The shredded tobacco's quality
greatly increased following minor tweaks and fixes, better satisfying the requirements of
the tobacco processing sector. This demonstrates that proficiency in machine maintenance
not only extends the equipment's life but also directly affects the caliber of the final product
(Irwansyah et al.,, 2025). The results of chopping tobacco using the machine are shown in
Figure 5.

; Ry vy
Figure 5. The result of chopping tobacco using a machine

Participants in the second day of community service heard a presentation about
arranging education for equipment maintenance and repairs using information technology.
This content explained how information technology can be used to schedule equipment
repairs, bookkeeping, and other tasks. The presenter also carried on a conversation about
the challenges they encountered and offered solutions. After that, the participants were
shown a number of support apps that were easy to use, such as Google Calendar, an
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Android-based reminder app, and an Excel template that had been updated for tracking
maintenance schedules (Chamidah et al., 2025).

Figure 6. Education of community service participants

In the practical session, participants were invited to create a sample maintenance
schedule for a tobacco shredding machine using a prepared digital template. They filled in
the components that needed to be checked, the frequency of the checks, and the estimated
maintenance time. This practical session provided participants with a concrete
understanding of how technology can be applied simply yet effectively to support the
machine's operational continuity. Participants' understanding of maintenance, repair, and
the use of information technology for tobacco shredding machines improved, as shown in
Table 1.

Table 1. Percentage of Participants’' Understanding Level per Aspect

. Before After Increase
Aspects of Understanding (%) (%) (%)
How a Tobacco Shredding Machine Works 47% 87% 40%
Routine Maintenance Techniques (Lubrication, 0 0 0
Cleaning, Machine Checks) 37% 90% >3%
Minor Repair Techniques (Blade Replacement, V- 0 0 0
Belt Replacement, Pulley Replacement) 20% 7% >7%
Machine Maintenance Scheduling 0 0 0
(Manual/Digital) 17% 87% 70%
Fault & Productivity Recording 10% 83% 73%
Utilization of Informf(t)g)sr; Technology (Digital 0% 90% 90%

Table 1 shows that following the community service program, the participants' level
of comprehension considerably rose. At first, the average level of comprehension was still
low; for instance, only 47% of respondents comprehended the machine's operating
principles, and only 37% were aware of standard maintenance procedures. Just 20% of
participants knew how to diagnose or make simple repairs, and just 17% and 10% of
participants, respectively, knew how to schedule maintenance and record damage.
According to these statistics, most participants lacked the administrative or technical
abilities for maintaining tobacco shredding machines before to the program. Analysis of the
measurement results before and after education shows that the educational method has a
significant influence on respondents’ knowledge (Kuntadi et al, 2025). This method
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confirms that the educational approach used can substantially increase respondents’ level
of understanding (Hastuty et al., 2025).

After the community service activities, the percentage of understanding increased
dramatically in all aspects. Understanding of machine working principles rose to 87%,
routine maintenance techniques increased to 90%, and troubleshooting skills jumped to
77%. The greatest improvements were seen in the managerial aspects, namely maintenance
scheduling (from 17% to 87%) and recording damage and productivity (from 10% to 83%).
This indicates that the material presented was not only effective in improving technical
skills but also succeeded in introducing a more systematic and measurable work culture
among farmers.

The utilization of information technology for digital logging is the most noticeable
feature. Ninety percent of participants actively used digital logs to support machine
maintenance efforts after the program was put into place, but none of the participants used
digital systems before the service. This rise (+90%) demonstrates how successfully
information technology-based innovations are received by millennial farmers in NU
Magelang. In addition to enhancing technical proficiency, this service program creates a
new ecosystem that combines information technology and machinery to promote
sustainable productivity.

The education provided doesn't stop at basic understanding; it needs to be
continued with advanced training, such as machine vibration analysis, optimal knife
sharpening, and lubrication management. This aims to provide farmers with deeper
technical skills, allowing machines to operate more efficiently and have a longer lifespan.
The program's sustainability is directed at developing more integrated digital applications
that are easy for millennial farmers to use. While the initial phase used Google Forms and
Google Sheets, subsequent developments could include an Android-based application that
can record machine failure history, provide maintenance schedule notifications, and
provide simple analysis of machine performance. Thus, information technology serves not
only as a recording medium but also as a decision support system for farmers.

Data obtained from digital recording can be further processed to calculate machine
effectiveness using the Overall Equipment Effectiveness (OEE) method, downtime analysis,
and operational cost calculations. The results of this analysis can help farmers develop data-
driven maintenance strategies, reduce losses due to sudden breakdowns, and increase the
added value of their crops. By integrating these three aspects, the program's sustainability
not only strengthens the technical capabilities of machine maintenance but also fosters the
habit of utilizing information technology and increases the efficiency of the tobacco
processing industry at the farmer level. This makes the program more comprehensive, has
a long-term impact, and has the potential to be replicated in other regions with similar
commodities.

CONCLUSION

The community service project, "Optimising Tobacco Shredding Machines with
Information Technology Support for Millennial NU Farmers in Magelang," effectively
improved participants' knowledge of IT-based scheduling and machine upkeep and repair.
After taking part in the training, participants who had a low level of knowledge at first
shown a notable improvement. The proportion of comprehension significantly rose in every
area following the community service project. Troubleshooting skills rose to 77%, routine
maintenance techniques to 90%, and machine working principles to 87%. Regular
maintenance scheduling is made easier by the use of information technology and an
industrial engineering approach, while the application of mechanical engineering concepts
has been demonstrated to improve machine performance and improve the quality of
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shredded tobacco. Therefore, this initiative promotes millennial farmers to be more
adaptive to technological advancements in managing tobacco farming enterprises, in
addition to having a direct impact on raising production and yield quality. Three elements
will be the focus of this community service program's sustainability: downtime analysis,
digital application development, and knife-sharpening techniques.
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