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ABSTRACT

The implementation of government policies that align with the need to increase dairy
productivity in Indonesia is crucial. Ensuring policy compatibility with the dairy sector's needs
requires setting priorities through a direct, participatory, and bottom-up approach involving dairy
sector stakeholders. This study aims to identify priority development programs for dairy farming
businesses within the framework of government policies that align with the real needs of dairy sector
stakeholders. A quantitative approach was used, employing the Analytical Hierarchy Process (AHP)
pairwise comparison method. Dairy productivity was set as the main goal, assessed through three key
criteria: capital, dairy farming infrastructure, and the quality of human resources. The evaluated
alternatives included the use of information technology, livestock seed grants, mentoring, institutional
support, government policies, and supply chain improvements. Data were collected via questionnaires
from seven key informants representing dairy farmers, policymakers from the Department of
Agriculture, Food, and Fisheries, Sleman Regency, non-governmental organizations (NGOs), dairy
farmer associations, academics, researchers, and the dairy processing industry. The research was
conducted in the Special Region of Yogyakarta and Central Java Province in August 2024. The
findings indicate that mentoring is the most prioritized government policy program among dairy
farmers, with a relative weight of 0.242. Additionally, the quality of human resources emerged as the
most critical criterion for dairy sector stakeholders, with a relative weight of 1.000. These results
highlight that improving the quality and education level of human resources in the dairy sector is a
key factor in enhancing dairy productivity. The findings suggest that government programs should
focus more on long term, farmer centered mentoring strategies, supported by consistent policy
implementation, qualified facilitators, and collaboration with cooperatives and educational
institutions to ensure sustainable dairy sector development.
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BACKGROUND

Milk is an essential and prioritized food component, serving as one of the primary sources of
animal protein in Indonesia. Milk is also a highly nutritious food product containing a wide range of
essential nutrients (Smith et al., 2022). It is a significant source of high-quality protein, vitamins,
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minerals, and fatty acids (Tunick and Van Hekken, 2015). Additionally, milk has a high biological
value due to its essential amino acid content, which is essential for human health, and its high
digestibility (Marangoni et al., 2018). This composition makes milk a widely favored and consumed
protein source among Indonesians. In several countries, such as the United States and New Zealand,
school milk programs have been implemented to promote milk consumption among students (Marsh
et al., 2018; Nguyen, 2021).

According to the Dairy Commodity Outlook released by the Agricultural Data and
Information Center in 2022 (Ministry of Agriculture, 2022), Indonesia's dairy production has
experienced a decline of 0.10% per year, amounting to 893,563 tons from 2013 to 2022. This
downward trend is projected to persist until 2026, with an estimated annual decrease of 0.17%
(Ministry of Agriculture, 2022). As a result, a significant milk supply deficit has emerged. The
Agricultural Data and Information Center reported a dairy deficit of 62.81 thousand tons in 2022
(Ministry of Agriculture, 2022). Although this deficit slightly decreased to 61.79 thousand tons in
2023, it is expected to rise again to 98.64 thousand tons in 2024 (Ministry of Agriculture, 2022).

The continuous decline in dairy production is attributed to several factors, including the
scarcity of forage, the high cost of concentrate feed ingredients, genetic degradation in dairy cattle,
and suboptimal farm management (Ministry of Agriculture, 2022). These challenges stem from
various factors, such as farmers' knowledge levels, access to capital, and institutional support. The
level of farmers' knowledge significantly influences their attitudes and decisions regarding dairy
cattle management (Soerahman et al., 2016). Moreover, most smallholder farms still rely on
traditional knowledge passed down through generations without empirical validation (Pratiwi et al.,
2016).

Beyond knowledge levels, another crucial factor affecting dairy farmers' performance is
access to capital. Financial resources significantly impact milk production among smallholder
farmers (Adane, et al., 2016). Capital availability is also a fundamental component of sustainable
agriculture in Indonesia (Sembada et al., 2019). However, this contradicts the economic reality faced
by smallholder farmers, who generally have limited capital reserves. Prolonged income realization
and declining revenues due to aging livestock further restrict farmers from generating sufficient
financial capital (Sunarto et al., 2016).

Livestock infrastructure plays a vital role in enhancing dairy productivity and ensuring
national food security. Wenggol et al. (2024), in their study, also stated that accessibility
infrastructure influences food productivity. Infrastructure encompasses physical facilities that provide
social and economic transport, irrigation, drainage, buildings, and public utilities essential for
fulfilling basic human needs (Muller et al., 2015). Infrastructure development is a crucial element in
national food security strategies and is considered a top priority in national development (Mulyani et
al., 2020; Elmanuah and Santoso, 2024). However, infrastructure development in the livestock sector
remains suboptimal and uneven. Fadillah et al. (2023) also added that smallholder farmers in
Indonesia are unable to control or improve milk quality because there is currently no standardized
infrastructure for monitoring milk quality, animal diseases, and management practices. This condition
results in low and inefficient farmer productivity.
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To address these challenges, the Indonesian government has introduced several policies and
regulations. Law No. 18 of 2009 concerning Animal Husbandry and Animal Health (amended by
Law No. 41 of 2014) forms the legal foundation for livestock development, including the obligation
to improve animal health services, the quality of livestock, and farming practices. Additionally, Law
No. 19 of 2013 on the Protection and Empowerment of Farmers mandates that each village with
agricultural potential should be supported by at least one agricultural extension officer to improve
farmers’ capacity and productivity. At the strategic level, Presidential Regulation No. 18 of 2020
concerning the National Medium - Term Development Plan (RPJMN) 2020 - 2024 identifies food
security and sustainable agriculture as national development priorities, emphasizing increased
livestock production, including dairy, and improved farmer welfare. Furthermore, the Ministry of
Agriculture Regulation No. 13/Permentan/OT.140/3/2017 on the Guidelines for the Development of
Dairy Cattle Farming specifically outlines measures for dairy revitalization, including support for
superior breeds, farm infrastructure, and farmer training.

The research focuses on Yogyakarta and Central Java, regions that play a vital role in
Indonesia's dairy sector, significantly contributing to national food security through substantial milk
production and robust livestock development. In Central Java, Boyolali Regency reached
approximately 140,000 liters in 2024. According to the 2023 Dairy Cattle Establishment Statistics by
BPS, Boyolali's prominence underscores the region's capacity in dairy production. Similarly in
Yogyakarta, the agricultural sector, including dairy farming, contributed 2.06% to the province's
Gross Regional Domestic Product (GRDP) in 2023, underscoring its economic importance. By
examining these regions, the study seeks to enhance dairy productivity and support national food
security through targeted development programs.

This research offers a novel contribution by integrating stakeholder perspectives through the
Analytical Hierarchy Process (AHP) to determine the most effective priority development programs
in the dairy farming sector. Moreover, by focusing specifically on Yogyakarta and Central Java, this
study fills a gap in region-specific dairy development research and highlights the local challenges and
strategic roles these areas play in national food security. The inclusion of diverse stakeholders such
as farmers, policymakers, academics, and industry practitioners ensures that the findings are not only
evidence-based but also grounded in practical realities. This approach supports more inclusive and
context-sensitive policy recommendations, which are essential for achieving sustainable
improvements in dairy productivity in Indonesia. Therefore, the aim of this study is to identify priority
dairy farming development programs that are aligned with the real needs of stakeholders and can
support more effective and efficient implementation of government policies to improve dairy
productivity.

RESEARCH METHODS

The research was conducted in the Special Region of Yogyakarta and Central Java Province
in August 2024. The respondents in this study were experts in dairy farming development, selected
through purposive sampling. The first respondent group consisted of dairy farmers residing in the
Special Region of Yogyakarta or Central Java, with at least ten years of experience in dairy farming
and serving as the head of a dairy farmer group. The second respondent group comprised government
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representatives responsible for policymaking. Specifically, the respondent in this category was the
Head of the Department of Agriculture, Food, and Fisheries in Sleman Regency. The third respondent
group included members of non-governmental organizations (NGOs) actively involved in dairy
farming development for at least ten years. These respondents played a significant role in farmer
empowerment within the Special Region of Yogyakarta or Central Java and possessed in-depth
knowledge of the farmer empowerment process. The fourth respondent group consisted of dairy
cooperative managers with a minimum of ten years of experience, extensive knowledge of the dairy
industry, and involvement in cooperatives located in Central Java or Yogyakarta. The fifth respondent
group comprised academics specializing in dairy farming development, holding a doctoral degree,
and conducting research in Central Java or Yogyakarta. The sixth respondent group consisted of
researchers who actively study effective farmer empowerment strategies for improving livestock
productivity. These respondents held doctoral degrees and were based in Central Java or Yogyakarta.
The final respondent group included entrepreneurs operating in the dairy industry with a broad range
of product differentiation, at least ten years of experience, and business operations located in the
Special Region of Yogyakarta or Central Java.

A total of seven respondents were selected for this study. Although the number may appear
limited, it is considered sufficient and representative for the Analytical Hierarchy Process (AHP)
framework, which emphasizes expert judgment rather than large sample sizes. The strength of AHP
lies in its ability to capture the insights of knowledgeable stakeholders who are deeply familiar with
the subject matter. In this case, the selected respondents represent a diverse range of expert
backgrounds, including farmers, policymakers, NGOs, cooperatives, academics, researchers, and
industry practitioners. All of whom possess in depth expertise and long term involvement in the dairy
sector within the research locations. Their collective input provides a balanced and comprehensive
perspective for the prioritization analysis. A detailed classification of the study respondents is
presented in Table 1.

Table 1. Rescarch Respondents
Respondents Number of people
Dairy farmers 1
Policymakers from the Department of Agriculture, Food, and Fisheries
Non-governmental organizations (NGOs)
Dairy farmer associations
Academics
Researchers
The dairy processing industry

Total
Source: Primary Data (2024)

= = = = = =

Data for the study was collected through in dept interviews using a structured questionnaire
and analysed using Expert Choice 11 software. The research employed the Analytical Hierarchy
Process (AHP) method, which is an appropriate approach for determining the most critical and
relevant dairy farming empowerment programs that align with farmers' needs. According to Baffoe
(2019), the AHP method involves several key stages. The process begins with defining the problem
and identifying the objectives to be achieved. This is followed by objectively determining the critical
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criteria required to reach those objectives. Once the criteria are established, the next step is to identify
alternative solutions that can address the problem. Afterward, a hierarchical model is constructed,
which consists of three levels: the goal at the top, the criteria in the middle, and the alternatives at the
bottom. The hierarchical model used in this study is illustrated in Figure 1.

Dairy cow productivity

/\

Capital Dairy Farming Infrastructure Human Resorces Quality

Information Government Supply Livestock

i - Institutional || Mentori
Technology policy chain seed grants nstitutiona entoring

Figure 1. The Hierarchical model

Following the development of the hierarchy, pairwise comparisons are conducted between the
criteria and the available alternatives. These comparisons are carried out on a one-on-one basis, where
respondents assess the relative importance of each element using a predefined measurement scale.
This stage is facilitated with the help of Expert Choice 11 software, and the resulting comparison
scores are presented in Table 2.

Table 2. Pairwise Comparison

Intensity of Definition Information
Interest
1 Equally important Both element are equally important
3 Slightly more important ~ One factor being compared is slightly more
important than the other component.
5 More important One factor being compared is more important than
the other component.
7 Much more important One factor being compared is much more important
than the other component.
9 Absolutely more important One factor being compared is absolutely more
important than the other component.
2,4,6,8 A compromise of the For example, a value between 3 and 5, such as 4,
above values represents a choice that qualifies between slightly
more important and more important.
Reciprocal Reverse If the pair is reversed, then the intensity is its
reciprocal.

Source: Baffoe (2019)

To ensure the reliability of the judgments, the next step involves calculating the Consistency
Index (CI) using the formula CI = (Amax — n) / (n — 1), where n represents the matrix size. The

Consistency Ratio (CR) is then obtained by dividing the CI by the Random Index (RI), a standard
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value based on the matrix size. A CR value of less than 0.1 is required to confirm acceptable
consistency in the respondents’ evaluations. The RI values used in this study are shown in Table 3.
Finally, the aggregation of individual scores for each alternative yields a composite weight vector,
which is then used to establish a final ranking of the alternatives.

Table 3. Random Index score
N 1 2 3 4 5 6 7 8 9 10

RI 0 0 0,58 0,9 1,12 1,24 1,32 1,41 1,45 149
Source: Baffoe (2019)

RESULT AND DISCUSSION

The pairwise comparison matrix for the criteria produced a weight vector, as presented in
Table 4. The weight vector results were then ranked from the highest to the lowest weight. The
criterion with the highest weight represents the top priority. Overall, the AHP calculation results were
consistent, with a consistency ratio (CR) < 0.1, indicating reliable decision-making.

Table 4. Pairwise Comparison Criteria

Criteria Weight vector Ranking
The Quality of Human Resources 0,476 1
Capital 0,308 2
Dairy Farming Infrastructure 0,216 3

Source: Primary Data (2024)

The weight vector of each criterion indicates its priority level based on the perspectives of the
respondents. A higher weight value signifies a higher priority level for that particular criterion.
According to Table 4, the ranking of criteria from highest to lowest priority is as follows: the quality
of human resources, capital, and dairy farming infrastructure.

While capital and dairy farming infrastructure were acknowledged as important ranking
second and third respectively in priority, the research findings suggest that these aspects were not
viewed as the main priorities by respondents. This is primarily because capital and infrastructure,
while essential, cannot function optimally without adequate human resource quality. Several
informants emphasized that even with access to funding or modern infrastructure, the lack of
knowledge, skills, and management capacity among farmers would still limit the effectiveness of
these investments. For instance, well-equipped facilities or financial support would be underutilized
if farmers lack the technical know-how to operate and maintain them efficiently. Moreover,
respondents noted that external support for capital and infrastructure development is often available
through government programs or cooperatives, making these resources relatively more accessible
compared to consistent, long-term human resource development. Therefore, based on the perspectives
of practitioners and experts, strengthening the quality of human resources serves as the foundational
step upon which other components, like capital and infrastructure, can yield optimal results in dairy
farming development.

The quality of human resources, with a weight vector of 0.476, emerged as the highest-priority
criterion compared to the others. The quality of human resources is a critical factor in dairy farming
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development, as it directly influences the technical aspects of farm management. Additionally, The
quality of human resources serves as both the driving force and the key subject in livestock
management. The quality of human resources in farm management encompasses skills, knowledge,
and daily operational proficiency (Amam & Soetrisno, 2020).

The significance of this factor was explicitly highlighted during discussions with respondents.
Informants with backgrounds in non-governmental organizations (NGOs) and research emphasized
the crucial role of knowledge and skills in advancing the dairy farming sector. They strongly asserted
that farmer empowerment and mentoring programs should be prioritized. This statement is validated
by the study conducted by Fadillah et al. (2023), which found that the level of knowledge and
awareness of Indonesian dairy farmers regarding milk quality parameters was low. Both sources
emphasized the importance of farmer empowerment and assistance programs. The government's role
in intensifying initiatives to enhance farmers' knowledge and skills is crucial. A lack of knowledge
among farmers leads to suboptimal livestock production (Warsito et al., 2020). This, in turn, results
in an unfavorable economic condition for farmers, hindering the development of the dairy farming
industry. Addressing the knowledge gap between farmers' current understanding and the required
expertise is a shared responsibility among researchers, the government, and the farmers themselves
(Mason et al., 2023). Various knowledge enhancement programs include knowledge development,
harmonization, regulation and storage, knowledge sharing, and practical application (Mason et al.,
2023). Training and knowledge enhancement programs for farmers will lead to behavioral changes
among smallholder dairy farmers, subsequently improving milk quality and increasing productivity.
As the largest milk-producing countries in the world are dominated by smallholder dairies, such
programs must be adapted to local circumstances and should incorporate farmers' knowledge and
characteristics related to milk quality adoption practices (Nyokabi et al., 2021).

In addition to knowledge, insufficient skills also negatively impact farmers. Skill
improvement must begin by motivating farmers to develop clear learning goals (Matsuo, 2019). Well
defined learning objectives help provide an effective learning orientation. One method to enhance
skills is through STEAM (Science, Technology, Engineering, Arts, and Mathematics) education,
which integrates scientific and technical knowledge into livestock management practices (Liu et al.,
2024). Furthermore, skill development can be achieved through various methods, including intensive
workshops, problem-based learning, cooperative learning strategies, and case studies (Gunarathne et
al., 2021). Based on stakeholder survey responses and the AHP calculations, priority alternatives for
improving dairy cow productivity were identified. The selected priority alternatives are presented in
Table 5.

Table 5. Priority alternative options to achieve dairy cattle productivity

Alternative Weight vector Ranking
Mentoring 0,242 1
Livestock Seed Grant 0,186 2
Government Policy 0,182 3
Institutional 0,170 4
Supply Chain 0,134 5
Information Technology 0,086 6

Source: Primary Data (2024)
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According to Table 5, the ranking of priority alternatives for improving dairy cow productivity
based on the perspectives of key stakeholders, including dairy farmers, policymakers from the
Department of Agriculture, Food, and Fisheries, academics, researchers, non-governmental
organizations, the dairy processing industry, and dairy farmer associations places mentoring as the
most critical intervention. This is followed by livestock seed grants and government policies, which
are considered essential for supporting farmers in improving herd quality and productivity.
Institutional support ranks next, highlighting the importance of strengthening farmer organizations
and cooperatives to enhance collaboration and resource sharing. Supply chain improvements are also
deemed crucial to ensure efficient milk distribution and market accessibility. Lastly, the utilization of
information technology (IT) is ranked as the lowest priority, indicating that while digital innovations
are beneficial, they are perceived as less urgent compared to direct farmer support and policy
interventions.

Mentoring

Based on the analysis, mentoring was identified as the top priority alternative, with a weight
vector of 0.242. Mentoring is a crucial strategy in determining the success of community
empowerment programs (Maryani et al., 2018). There are three fundamental principles of community
mentoring: (1) learning from the community, meaning that empowerment initiatives should be
designed by, from, and for the community; (2) the mentor as a facilitator and the community as the
main actor, indicating that mentors should guide and support rather than take control, allowing the
community to lead the process; and (3) mutual learning and experience sharing, which emphasizes
the need to integrate local knowledge with external innovations in a way that is wise and
complementary (Maryani et al., 2018).

Currently, many farmers in Indonesia still rely on traditional knowledge. This is consistent
with the study by Pratiwi et al. (2016), which found that the majority of smallholder farms continue
to use theories without clear sources, merely passing down knowledge from previous generations that
still require empirical validation. This highlights the importance of effective mentoring to enhance
farmers' understanding and knowledge of modern livestock farming practices.

Farmers receive mentoring facilitated by the government through the Agricultural Extension
Program. This program is structured in a tiered manner, ranging from the village/sub-district level to
the national level. According to the Agricultural Data and Information Center in the 2023 Statistics
on Human Resources and Farmer Institutions, the number of agricultural extension officers in
Indonesia in 2022 was 67,433. Meanwhile, data from the Central Statistics Agency indicate that there
were 83,794 villages/sub-districts in Indonesia in the same year. According to Act No. 19 of 2013 on
Farmer Protection and Empowerment, each village with agricultural potential must be supported by
at least one agricultural extension officer. Furthermore, based on official data from the Ministry of
Agriculture, the number of villages with agricultural potential is 71,749 villages. This discrepancy
between the number of extension officers and villages is a national issue, and similar conditions are
observed at the regional level. In Yogyakarta, for instance, there are 438 villages with agricultural
potential but only 386 agricultural extension officers, indicating that not every village has a dedicated
officer. Likewise, in Central Java Province, there are 8,562 villages with agricultural potential, but
only 3,118 extension officers are available. These figures reveal a significant gap between the number
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of agricultural extension officers and the number of villages, highlighting the challenge in
implementing the one village, one extension officer policy.

Based on the research conducted by Maryani et al. (2018), mentoring programs have been
proven to enhance entrepreneurial motivation among livestock farmer groups. The imbalance in the
number of extension officers responsible for mentoring farmers inevitably affects farmers'
performance, which in turn impacts their productivity. This issue should be a key consideration for
the government in increasing the number of agricultural extension personnel. Furthermore, mentoring
programs should not be limited to government-supported agricultural extension officers. Non-
governmental organizations (NGOs) and educational institutions can also play a crucial role in
providing diverse and comprehensive mentoring initiatives to support farmers effectively.

Although mentoring is the highest-ranked alternative in terms of priority, several
shortcomings and inefficiencies remain in its implementation. One major issue in the mentoring
process is its lack of continuity, which disrupts farmer empowerment efforts. As a result, farmers may
face losses, such as livestock mortality or poor animal health (Kimko et al., 2021). This issue was
also highlighted by informants from livestock cooperatives and farmer groups, who stated that
government-led mentoring programs often lack sustainability. This inconsistency makes it difficult
for farmers to acquire and apply technical knowledge effectively. The low quality of mentoring is
largely attributed to the inadequate competency of facilitators (Hayati, 2020).

In addition to the lack of continuity, another issue in the mentoring process is the
misalignment of the mentoring curriculum (Muslim, 2017). Informants reported that facilitators often
deliver material that farmers are already familiar with, resulting in little to no additional knowledge
gain. This redundancy causes farmers to lose interest in participating in further mentoring sessions.
When farmers' engagement declines, the knowledge absorption process becomes ineffective (Muslim,
2017).

These various issues need to be addressed by the government as the highest policymaking
authority. First, the government can involve the community in decision-making processes, including
the development of mentoring curricula for farmers (Muslim, 2017). Community involvement will
help create a curriculum that aligns with farmers' actual needs, thereby reducing the mismatch
between training materials and farmers' expectations. Second, the government can improve the
quality and commitment of facilitators (Mardikanto et al., 2015). A higher level of dedication among
facilitators will allow mentoring programs to be conducted more extensively and intensively,
ultimately enhancing the effectiveness of farmer mentoring programs.

Livestock Seed Grants

The analysis also shows that livestock seed grants ranked second among the alternatives
chosen by the informants, with a weight vector of 0.186. Livestock seed grants refer to programs that
provide superior breed assistance to farmers to enhance productivity and ensure the sustainability of
livestock businesses. In the dairy sector, dairy cattle seed grant programs serve as one of the key
strategies to boost domestic milk production. The success of milk production depends on both genetic
and environmental factors, including farm management practices. According to Riski et al. (2016),
dairy cattle productivity is influenced by several factors, such as genetic quality, feed management,
age at first calving, lactation period, milking frequency, dry period, and overall cattle health. Poor
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livestock management can result in significant losses for dairy farms, affecting various aspects of
production and ultimately hindering the growth of milk output. Pratiwi et al. (2016) emphasize that
reproductive management is a crucial aspect of dairy farming, as it directly impacts the dairy cattle
population. Furthermore, the study explains that effective reproductive management ensures
population growth by increasing birth rates and guaranteeing continuous milk production each year.

Interviews with informants revealed that the government has previously provided dairy cattle
seed grants to farmer groups. However, these grants were often misallocated, such as distributing
dairy cattle that were no longer productive. A notable example of this issue occurred with the Sarono
Bangkit Farmer Group. According to informants, the Sarono Bangkit Farmer Group once received a
grant of 40 dairy cattle, but all of the cattle were either no longer productive or not pregnant, making
them unsuitable for sustaining dairy farming operations. As a result, farmers were reluctant to keep
these cattle, and some of the grant livestock were ultimately sold instead of being utilized for milk
production.

The lack of knowledge among farmers in dairy cattle management, particularly in
reproductive management, increases the risk of financial losses due to the disruption of dairy cattle
production cycles. Livestock seed grants serve as one of the key strategies to ensure the sustainability
of dairy farming operations. Additionally, these grants play a crucial role in providing high-quality
breeding stock to farmers. The expected impact of livestock seed grants includes increased milk
production, cattle population growth, and improved farmer welfare. However, these benefits can only
be fully realized if accompanied by adequate supporting instruments, such as effective mentoring
programs to enhance farmers' knowledge and skills. Without proper training, seed grant programs
may fail to ensure long-term sustainability and could lead to increased dependency on external
assistance.

These evaluations should be carefully considered by the government. More concretely, the
government can refocus the livestock seed grant program as an initiative that fosters farmer self-
sufficiency. First, there is a need to shift the paradigm of the seed grant program. Assistance for
farmers should empower them to become independent by reallocating funds from ineffective
subsidies to more targeted and effective support programs (Patunru and Respatiadi, 2017).
Encouraging self-reliance among farmers will help reduce dependency on government assistance.
Second, effective and precise targeting of beneficiaries is essential. The misallocation of assistance
is often caused by the absence of a prioritized set of criteria for selecting the most eligible recipients
for aid programs (Supriyanto et al., 2022). Misdirected aid can have destructive consequences for
both farmers and the government. Inefficient allocation of government funds may fail to generate
significant positive impacts if the aid is not distributed to the right recipients. Third, adequate program
monitoring is crucial. One of the key strategies to optimize the livestock seed grant program is to
implement strict supervision regarding farmers' commitment to properly raising the cattle they receive
(Yanti et al., 2023).

Government Policy

Government policy ranks third in priority, with a weight vector of 0.182. It is also a crucial
factor in dairy farming, playing a key role in maximizing dairy cattle productivity. Government
policies influence all aspects of dairy farming that affect livestock productivity, including price
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regulations, seed grant programs, mentoring initiatives, feed subsidies, breeding stock, veterinary
medicine, and infrastructure development. These policies directly impact the operational management
of dairy farms, which in turn affects overall milk production. Effective policies can drive growth in
the dairy farming sector and ensure a stable milk supply to meet public demand. According to Amam
and Harsita (2019), insufficient government support and inadequate policies for dairy farmer
institutions result in limited facilities and infrastructure, ultimately preventing farmers from achieving
their production goals.

Government policies play a significant role in ensuring the welfare of farmers. Based on
discussions and interviews with informants, several issues and farmer needs are closely tied to the
role of government policies. First, the restriction of livestock imports that pose a risk of carrying
dangerous livestock viruses. One example is the initial outbreak of FMD in Indonesia, which is
suspected to have resulted from the policy of importing meat and live animals from countries that had
not yet been declared FMD-free, such as India (Rohma et al., 2022). After 32 years of being FMD-
free, Indonesia faced a resurgence of the disease, causing severe negative impacts. An informant from
a dairy cooperative stated that during the FMD outbreak, milk production dropped by up to 50%,
leading to significant revenue losses for dairy cooperatives. Second, the need for legal certainty in
livestock business operations. An informant with an entrepreneurial background highlighted that the
government currently fails to provide legal guarantees for investors. The informant provided evidence
of legal uncertainty in one of Indonesia’s provinces, where an investment was unilaterally canceled
by the local government, resulting in financial losses. Legal certainty is essential, as it serves as a
form of protection for justice seekers (yustisiabel) against arbitrary actions (Julyano & Sulistyawan,
2019). Third, policies on affordable feed prices. An informant from the livestock farming sector
reported that feed prices often experience increases and fluctuations, making this issue highly critical,
as feed constitutes the largest cost component in livestock farming. Feed expenses account for 65%
to 80% of total production costs (Matialo et al., 2020). Additionally, farmers frequently face feed
shortages, further exacerbating their challenges in maintaining livestock productivity.

In general, government policies on livestock-related issues face several challenges that require
evaluation. First, government policies are not decided through a participatory approach. Public
involvement in decision-making can significantly enhance public satisfaction with policies (Muslim,
2017). Furthermore, active community participation in policymaking can improve policy
effectiveness and efficiency (Fathurrohman & Dewi, 2023). Second, the utilization of data in
decision-making remains suboptimal. The government needs to prioritize data processing and
analysis when formulating policies to ensure that decisions are based on accurate and relevant
information. The presence of big data as a basis for public policy-making can be utilized for various
analyses, including social data analysis, historical data analysis, and predictive data analysis, which
can enhance the accuracy of policy decision-making (Rahmanto et al., 2021).

Institutional

Institutional support ranks fourth in priority, with a weight vector of 0.170. Institutions play
a vital role in supporting dairy cattle productivity, particularly through farmer cooperatives, which
serve as a platform for empowering small-scale farmers by providing access to superior breeding
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stock, feed, and training programs. Additionally, institutions facilitate market access, ensuring stable
and profitable dairy product sales. According to Rusdiana and Soeharsono (2019), nearly all dairy
farmers are members of cooperatives, as these institutions serve as the backbone of dairy farming
development. Through cooperatives, extension services and training programs can be more
effectively delivered to farmers. Moreover, institutional support enhances collaboration with
researchers and academics, facilitating the adoption of innovative dairy farming practices and milk
processing technologies. This institutional framework helps farmers adapt to industry dynamics,
ultimately boosting livestock productivity. Hermanto (2018) states that strengthening institutions is a
key strategy in addressing future agricultural challenges. Additionally, institutions contribute to the
efficient management and enhancement of human resource knowledge, ensuring the sustainability of
livestock businesses. Amam and Harsita (2019) emphasize that empowering agricultural and rural
institutions is essential for fostering farmer self-reliance, increasing household income, and
developing agribusiness ventures.

Based on discussions and interviews with informants, institutional support is a crucial factor
in the development of the livestock sector. First, agricultural institutions strengthen farmers' positions.
Institutional support enhances farmers' entrepreneurial skills and protects them from vulnerabilities
(Rustinsyah, 2019). A strong bargaining position enables farmers within livestock groups to have
greater influence in conveying their aspirations to policymakers. An informant from the Sarono
Bangkit Livestock Group stated that members and administrators frequently hold internal meetings
to discuss various challenges faced by farmers. The outcomes of these discussions often serve as
official group stances that are later communicated to relevant policymakers. Secondly, the
institutional performance of dairy farmers with a positive and significant effect on dairy cattle
productivity in the form of financial resources, technological resources, and physical resources
(Soetriono and Amam, 2020). An informant from a livestock group administration shared that
members frequently engage in discussions about their experiences in overcoming challenges. These
exchanges allow farmers to expand their knowledge and skills, improving their ability to manage
livestock more effectively.

However, based on discussions with informants, several challenges hinder the strengthening
of farmer institutions. First, many inputs and suggestions from livestock groups are often ignored by
policymakers. The lack of responsiveness from policymakers in addressing constituent proposals
leads to ineffective policies (Kimko et al., 2021). Informants stated that policymakers often appear
selective in considering feedback from livestock groups, resulting in policies that do not align with
farmers' actual needs. Second, policymakers show inconsistency in supporting the institutionalization
of livestock farmers. An informant from a livestock group noted that communication and attention
from policymakers are inconsistent. At the beginning of a new administration, government officials
tend to engage actively and aspirationally with farmers. However, as time passes, dialogue and
consultations become infrequent and less intensive. This lack of sustained engagement results in
misaligned government policies (Asyiah et al., 2018). When policymakers fail to maintain consistent
communication and commitment, they lose a clear understanding of on-the-ground conditions and
the actual needs of their constituents.
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Supply Chain

The supply chain ranks fifth in priority, with a weight vector of 0.134. A supply chain indeed
encompasses a series of interrelated processes that begin with determining customer needs. The
process culminates in assembling the product or service and delivering it to the customer (Fagan,
2024). In dairy farming, the supply chain starts with production, which involves livestock
management and environmental factors, followed by milk processing and storage, and finally,
distribution and marketing until the product reaches consumers. An efficient supply chain is crucial
for supporting dairy cattle productivity. A well-organized supply chain ensures the timely availability
of essential resources such as balanced feed, superior breeding stock, and adequate infrastructure,
thereby improving milk production efficiency (Zhu et al., 2018). Yun and Kurniawan (2019) state
that productivity improvements in the agri-food supply chain can be achieved when supply chain
members integrate their networks. Furthermore, a well-managed supply chain facilitates quality
control in milk production, ensuring that dairy products meet safety and hygiene standards.

Based on discussions and interviews with informants, the supply chain plays a crucial role in
ensuring the sustainability of the dairy industry. This was particularly emphasized by informants with
entrepreneurial backgrounds. First, a smooth supply chain enables the dairy industry to expand its
business optimally. An efficient supply chain also increases external investor confidence in
supporting the industry. Informants highlighted that the diverse needs of both the dairy industry and
dairy farmers make supply chain efficiency highly significant. When essential resources fail to be
delivered in sufficient quantity or within the required timeframe, production imbalances occur,
leading to declining profits for both farmers and the dairy industry. Second, adequate supply chain
infrastructure significantly improves supply chain efficiency. Informants noted that supply chain
infrastructure remains unevenly distributed, creating barriers to industrial and business expansion and
resulting in market concentration in specific regions.

Based on discussions and interviews with informants, several key evaluations were identified
regarding policymakers' commitment to improving the livestock supply chain. One major issue is the
excessive length of the supply chain, which, in certain sectors, leads to inefficiencies and significant
losses. Informants noted that an overextended supply chain can result in losses of up to 20% (Yun &
Kurniawan, 2019). To address this, government intervention is necessary to streamline the supply
chain and minimize inefficiencies. Additionally, a prolonged supply chain increases the risk of
product deterioration, particularly for perishable livestock products, as longer distribution times
contribute to spoilage and waste. Another critical issue is monopolistic practices, where a single entity
dominates a particular segment of the supply chain. Informants reported that monopolies negatively
impact fair competition, ultimately disadvantaging smaller businesses. According to Act No. 5 of
1999 on Monopolistic Practices and Unfair Business Competition, such practices hinder market
fairness and limit opportunities for smaller industry players. The Business Competition Supervisory
Commission (KPPU) must intensify its efforts to regulate monopolistic tendencies, ensuring that
market profits are not concentrated in the hands of a few large businesses at the expense of smaller
competitors.

Furthermore, informants emphasized the need to improve product quality within the supply
chain, particularly in response to the influx of imported products into the livestock sector (Yun &
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Kurniawan, 2019). The lower competitiveness of local products, combined with an oversupply of
imported goods, shifts market profits toward foreign producers. Informants noted that several
segments of the supply chain have already been significantly impacted by imported products, while
local products continue to struggle in terms of competitiveness. This creates a dilemma for industry
players, as they wish to support domestic products but find it challenging due to their lower quality
compared to imports. To address this issue, the government must activate policies through two key
approaches. First, improving the quality of domestic products by providing incentives and financial
assistance to support local entrepreneurs in enhancing product quality and competitiveness. Second,
tightening the monitoring of imported products through stronger import regulations and oversight,
ensuring that imported goods do not dominate and disrupt the domestic livestock market.
Information Technology

The utilization of information technology (IT) ranks as the lowest priority alternative, with a
weight vector of 0.086. The implementation of IT can enhance productivity, efficiency, and business
competitiveness, while also enabling adaptation to market changes and consumer demands (Purnomo,
2008). IT applications in dairy farming management include livestock monitoring, health tracking,
feed management, data analysis, and marketing strategies. By integrating information technology into
dairy farm management, farmers can improve operational efficiency and product quality, which in
turn positively impacts productivity and business profitability.

The utilization of information technology (IT) in dairy farming in Indonesia is still in the
development stage. Some farmers, particularly those operating on a large scale, have begun adopting
software-based technologies for farm management, health monitoring systems, and feed management
(Ruru et al., 2020). Additionally, some farmers have leveraged social media platforms for product
marketing and customer engagement. However, many farmers, especially those in remote areas, face
challenges such as limited internet access and a lack of supporting devices. These barriers hinder their
ability to fully utilize IT, preventing them from maximizing the benefits of digital technology in
improving farm operations.

Support from both the government and private sector is essential for optimizing the utilization
of information technology in dairy farming to enhance productivity. Extension programs related to
IT awareness and implementation need to be further improved. This initiative can begin with
institutional efforts, such as cooperatives, which can play a role in educating, training, and providing
access to technology for their members. Additionally, increasing farmers' awareness of the
importance of technology-based data collection for better decision-making is crucial in ensuring the
effective adoption of IT in the dairy farming sector.

Based on discussions with informants, IT utilization has not been prioritized in the
development of the dairy farming industry. Several factors contribute to this situation. First, farmers'
limited knowledge of digital technology. An informant from a livestock group administration stated
that farmers struggle to use digital technology, as they primarily rely on it for basic communication
purposes rather than advanced farm management. Second, the high cost of IT implementation. The
use of digital technology requires significant financial investment, which makes it difficult for
farmers to access I'T adequately. Their financial focus is primarily on meeting household and livestock
needs, leaving little room for investing in technology. Third, inadequate infrastructure in livestock
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farming areas. An informant from a livestock group administration reported that poor internet
connectivity poses a significant challenge to IT adoption. This issue is further exacerbated by limited
access to alternative internet services, making it even more difficult for farmers to integrate
technology into their operations.

These challenges must be evaluated and addressed by the government as the primary
policymaker. First, training and mentoring programs for farmers on IT utilization must be
implemented. Maryani et al. (2018) state that mentoring programs can enhance farmers' motivation
and knowledge. However, it is crucial to ensure that these programs are conducted continuously and
with high quality (Kimko et al., 2021) to ensure that farmers can effectively adopt IT-based solutions
in their operations. Second, the government needs to accommodate farmers' IT-related needs. The
availability of livestock infrastructure connected to IT plays a significant role in the digitalization of
dairy farming (Kochetkova and Shiryaeva, 2022). Therefore, infrastructure development that
facilitates digital transformation in the livestock sector must be accelerated in a more concrete
manner. Third, financial support is essential for accelerating digitalization. Providing capital
assistance to farmers for IT-related needs has a substantial impact on the adoption of digital
technology. Financial support can contribute to the development of the livestock sector by improving
financial and credit policies to increase livestock and production (Stepasyuk and Titenko, 2020).

Overall, the findings of this study emphasize the critical importance of non-technical support,
particularly mentoring, in improving dairy productivity in Yogyakarta and Central Java. Mentoring
was identified as the top priority alternative by stakeholders, highlighting the need for continuous and
effective capacity building programs. The quality of human resources emerged as the most influential
factor among the three main criteria assessed, surpassing capital and infrastructure. This underscores
the view that without competent and skilled human resources, technical improvements alone are
insufficient to drive sustainable progress in the dairy sector. Additionally, livestock seed grants and
policy interventions were also recognized as essential components, although their success heavily
depends on proper targeting, consistent implementation, and alignment with farmers’ actual needs.
These results provide a clear direction for future dairy farming development programs and support a
more effective alignment between farmer needs and government policy in order to enhance national
dairy productivity and food security.

CONCLUSION AND SUGGESTION

The results of the analysis and discussion indicate that non-technical approaches, particularly
business mentoring from the government, should be the top priority. Meanwhile, technical
approaches, such as livestock seed grants, are the next priority that must be incorporated into
government programs. Therefore, in livestock development policies, particularly those aimed at
enhancing dairy cattle productivity effective government mentoring is essential. An effective
government mentoring program should be characterized by continuity, curriculum relevance, and
facilitator competency. It must be implemented consistently and be tailored to the specific needs and
local conditions of dairy farmers. The government should actively involve farmers in developing
mentoring content, assign well-trained and committed facilitators, and ensure regular follow-up to
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monitor progress. Collaboration with cooperatives, NGOs, and educational institutions can further
enhance mentoring reach and quality. In this way, mentoring becomes not only a one time training
activity but a sustained empowerment process that equips farmers with the knowledge, skills, and
confidence to manage their dairy businesses independently and productively.

Future research should explore the scalability and long term impact of mentoring programs
across different regions in Indonesia. Additionally, further studies could analyze the cost
effectiveness of combining technical and non-technical approaches in government assistance
programs. Another area worth exploring is the role of digital tools in enhancing mentoring and farmer
training, especially in rural areas with limited physical access to extension services.
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