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ABSTRACT: This study investigates the socio-economic profile of dairy cattle farmers in the agropolitan area of Tulungagung 

Regency, focusing on smallholder dairy farming in a developing country context. The research aimed to explore key factors such 

as the age, education, income, and farming practices of dairy farmers and assess their implications for local livelihoods and rural 

development. A quantitative approach was employed, utilizing a descriptive survey design and purposive sampling to gather data 

from six villages in the agropolitan area. The findings revealed that dairy farming is a primary livelihood for the majority of farmers, 

with an average milk production of 44 liters per day. Most farmers have extensive farming experience, but they face challenges such 

as limited access to capital and fluctuating feed prices. The study emphasizes the importance of improving the socio-economic 

conditions of dairy farmers through better access to education, financial support, and sustainable farming practices. The results 

highlight the potential of dairy farming to contribute to local economic growth and poverty reduction in developing regions. 
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I. INTRODUCTION 

Dairy farming plays a significant role in achieving several Sustainable Development Goals (SDGs), particularly in developing 

countries. The integration of sustainable practices in dairy farming can enhance community welfare, reduce poverty, and improve 

health outcomes. Specifically, smallholder dairy farming is an essential factor in improving economic welfare and reducing poverty. 

In regions like Pujon District, Indonesia, the development of various forms of capital—human, social, natural, physical, and 

financial—has been shown to enhance the economic stability of farmers and contribute to community welfare, aligning with SDGs 

such as "No Poverty" and "Good Health and Well-Being" (Wahyono et al., 2023). 

The adoption of improved dairy farming practices in Ethiopia has been linked to increased household food security and economic 

benefits, demonstrating the potential of dairy farming to alleviate poverty and enhance livelihoods (Feyissa et al., 2023). Dairy farming 

can directly address malnutrition by providing high-quality proteins and essential nutrients. Particularly in developing countries, dairy 

products are crucial for improving early childhood nutrition, thus supporting SDGs related to "Zero Hunger" and "Good Health and 

Well-Being" (Headey, 2023). 

This study focuses on the socio-economic profile of dairy cattle farmers in the agropolitan area of Tulungagung Regency, representing 

smallholder dairy farming in a developing country context. The agropolitan area of Tulungagung Regency, which includes subdistricts 

such as Sendang and Pagerwojo, plays a significant role in the local economy. It is a zone designed to foster functional linkages 

between settlements and the agribusiness sector, with a focus on agricultural production systems and natural resource management 

(Bupati Tulungagung, 2023). The development of this area aims to optimize the potential of sectors such as horticulture, livestock, 

tourism, and local natural resources, which are expected to improve community welfare and strengthen the regional economy (Bupati 

Tulungagung, 2023). 

 

II. THEORETICAL BASIS 

The socio-economic aspects of dairy farming are multi-dimensional, influenced by various factors such as knowledge, capital, and 

sustainability challenges. Farmers' knowledge, especially in terms of milk quality, is often shaped by their socioeconomic background, 

which can directly affect milk standards (Cortinhas et al., 2023). The resilience of low-input systems in countries like New Zealand 

demonstrates the ability of smallholder farmers to adapt to climatic stressors, thus providing valuable insights into resilience 

mechanisms for smallholder dairy farmers in developing regions like Tulungagung (Wahyono et al., 2023). However, as noted by 
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(Koutouzidou et al., 2022), the structural shifts in dairy farming, particularly in Europe, emphasize the importance of financial 

management and technological adoption for improved productivity and sustainability. 

Dairy farming also plays a critical role in food security and nutrition, particularly in countries facing significant malnutrition 

challenges. By providing high-quality protein and essential nutrients, dairy farming supports SDGs such as "Zero Hunger" and "Good 

Health and Well-Being". Studies have shown that integrating dairy farming with other agricultural activities can improve both the 

food security and economic stability of farming households (Feyissa et al., 2023; Wahyono et al., 2023). 

Moreover, the agropolitan concept, which integrates urban and agricultural elements for sustainable development, has proven to be 

effective in fostering rural economic growth while preserving natural resources. Historical practices, such as the Aztec floating 

gardens, and contemporary studies on urban agricultural landscapes highlight the role of agriculture in urban planning and sustainable 

development (Como et al., 2023; Lawson, 2016). This integration is further exemplified in the implementation of public-private 

partnerships, as seen in Italy, which support sustainable peri-urban farmland use (Fanfani et al., 2024). 

In the context of Indonesia, smallholder dairy farming contributes significantly to rural livelihoods. Despite challenges such as limited 

access to technology and market linkages, smallholders diversify their income through agroforestry and other farming practices 

(Purnawan et al., 2022). However, land fragmentation, low literacy, and intergenerational land transfer remain key challenges to 

improving dairy farming productivity (Chazali, 2020). These socio-economic barriers can significantly hinder the potential of 

smallholder dairy farming to contribute to rural development and economic stability. 

 

III. RESEARCH METHOD 

This quantitative study was conducted in six villages within the Sendang and Pagerwojo Districts (agropolitan area) of Tulungagung 

Regency: Geger, Nglurup, Kedoyo, Segawe, Mulyosari, and Penjor. Data collection was carried out in November 2024. The study 

employs a quantitative approach with a descriptive survey design. The instruments used in this study include questionnaires and data 

analysis software. 

A. Study Approach 

The study employs a quantitative approach with a descriptive survey design aimed at describing the socio-economic characteristics 

of dairy farmers in the agropolitan area. The primary goal of this approach is to collect numerical data that can be analyzed statistically 

to provide an objective representation of the phenomena observed. As noted by (Creswell, 2014), quantitative research is ideal for 

examining variables using measurable data that can be statistically analyzed. This design provides a detailed understanding of the 

farmers' conditions based on variables such as age, education, main occupation, income, business capital, land managed, and the 

number of family members involved in farming activities. 

B. Data Collection 

The purposive sampling technique was employed to select participants with specific characteristics relevant to the research objectives. 

This technique ensures that only farmers with more than five years of experience in dairy farming are included, based on criteria set 

by (Patton, 2002). Data were collected using a structured questionnaire consisting of both closed and open-ended questions. The 

questionnaire development considered the need for valid and reliable instruments, ensuring that the data gathered would be accurate 

and consistent. To ensure validity, the item-total correlation method was applied, and reliability was assessed using Cronbach's Alpha 

to ensure internal consistency (Kline, 2015). A pilot test was conducted with a small sample before the main study to validate and test 

the reliability of the questionnaire. 

C. Data Analysis 

The data were analyzed using descriptive statistics. Descriptive statistics, such as frequencies, percentages, and means, were used to 

depict the socio-economic characteristics of the dairy farmers (Field, 2013).  

D. Data Presentation 

The processed data were presented in the form of tables, graphs, and diagrams to facilitate understanding of the analysis results. 

Visual data presentation, based on Cleveland's (1994) theory of data visualization, enhances the clarity of complex information, 

enabling readers to easily identify important patterns in the data. Tables and figures are presented centered and cited in the manuscript 

before they appear (Jovanović et al., 2020). 
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IV. RESULTS AND DISCUSSIONS 

A. Overview of the Research Location 

Tulungagung Regency is located in the southern part of East Java Province, Indonesia, covering an area of approximately 1,055.65 

km². It is strategically positioned between major cities such as Kediri, Blitar, and Trenggalek. Geographically, Tulungagung lies at 

coordinates 7°51' – 8°18' South Latitude and 111°43' – 112°07' East Longitude. The regency shares borders with Kediri Regency to 

the north, Blitar Regency to the east, Trenggalek Regency to the west, and directly faces the Indian Ocean to the south. Tulungagung 

comprises 19 districts and 257 villages/urban villages. The administrative center is situated in Tulungagung District, which also serves 

as the regency's capital. Additionally, Tulungagung features a significant coastline, enhancing its potential in the fisheries sector, 

alongside hilly and mountainous areas that support agricultural activities. 

The agropolitan area, as designated by the Regent of Tulungagung in 2023, includes Sendang, Pagerwojo, and Karangrejo Districts. 

This designation is part of a strategic initiative to promote economic growth through agricultural development. According to Regional 

Regulation No. 4 of 2023, an agropolitan area is defined as a region comprising one or more centers of activity within rural areas, 

functioning as agricultural production systems and natural resource management zones, characterized by functional linkages and 

spatial hierarchies within settlement systems and agribusiness networks. The regulation outlines the development focus for 

agropolitan areas, emphasizing the advancement of horticulture, livestock, tourism, and local natural resource potentials. The 

agropolitan area spans 220.22 km², encompassing 3 districts and 35 villages. The distances from the agropolitan area to the regency 

capital are 8 km for Karangrejo District, 16 km for Pagerwojo District, and 19 km for Sendang District. This area is traversed by 

several rivers, including the Brantas, Catut, Wantur, Babaan, Bajal Picisan, Wudu, Song, Gondang/Bodeng, and Klantur rivers (BPS 

Kabupaten Tulungagung, 2024). 

 

 
Figure 1. Agropolitan area of Tulungagung (highlighted) (Bupati Tulungagung, 2023) 
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According to regional appartus, there are ten local livestock feed producers in the agropolitan area, consisting of Trading Businesses 

(Usaha Dagang - UD), Village Unit Cooperatives (Koperasi Unit Desa - KUD), Agricultural Cooperatives (Koperasi Pertanian - 

Koptan), and Limited Liability Companies (PT). Six of these producers are located in Sendang District, particularly in Geger Village, 

with a production capacity ranging from 75 to 900 tons per month, while four units are in Pagerwojo District with a production 

capacity of 10 to 400 tons per month (Dinas Peternakan dan Kesehatan Hewan Kabupaten Tulungagung, 2023). 

B. Demographic Characteristics of Farmers 

The age distribution of farmers in this study shows a wide range, with an average age of 48 years, indicating that many farmers are 

experienced in dairy farming. A significant portion (56.67%) of the farmers fall between the ages of 45 and 60 years, reflecting a 

workforce with substantial experience. This is consistent with the findings of (Akzar et al., 2023), who noted that in West Java, older 

farmers were less likely to adopt new technologies due to limited awareness, which could result in lower productivity. However, in 

this study, despite being from an older age group, the farmers seem to have adapted well to the demands of dairy farming, as indicated 

by the high levels of experience (36.67% of respondents having 11 to 17 years of farming experience). This suggests that while older 

farmers may face challenges in adopting modern farming techniques, their experience contributes to the sustainability of their farms. 

Additionally, the younger age group (29 to 44 years) and the small percentage of farmers aged 28 years (1.67%) highlight the 

involvement of Millennials and even Generation Z in dairy farming. As Millennials are more likely to embrace new technologies and 

farming practices (Akzar et al., 2023), this could result in potential improvements in farm management and productivity in the future. 

The involvement of Baby Boomers (aged 61-66 years) reflects a multi-generational approach to dairy farming, blending traditional 

expertise with newer perspectives from younger generations. 

 

 
Figure 2. Farmer’s age diagram 

 

In terms of experience in dairy farming, the data shows that 28.33% of respondents have been involved in dairy farming for 4 to 10 

years, 36.67% have been farming for 11 to 17 years, and 35% have more than 18 years of experience. This distribution indicates that 

most farmers have been in the business for over a decade, which reflects stability and a high level of expertise in managing dairy 

farms. The wide range of experience across respondents suggests a well-established workforce where knowledge and skills are passed 

down from more experienced farmers to those with less experience, contributing to the sustainability and development of dairy 

farming in the area. 
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Figure 3. Farmer’s farming experience diagram 

 

C. Education and Main Occupation 

Most of the farmers in this study have completed their education at the elementary to senior high school level, with limited access to 

formal education beyond that. This is in line with research by Winarto et al. (2019), which noted that low education levels hinder the 

adoption of modern technologies among Indonesian dairy farmers. Despite this, the farmers’ hands-on knowledge, often passed down 

through generations, allows them to manage their farms effectively, even with limited formal education. 

 

 
Figure 4. Farmer’s education level diagram 

 

The primary occupation of most farmers is dairy farming or gardening, indicating that dairy farming is a primary livelihood source. 

The combination of dairy farming with other agricultural activities for additional income is a typical strategy observed among 

Indonesian smallholders (Nugroho et al., 2023). This diversified approach helps buffer against economic risks, especially when dairy 

farming revenues fluctuate due to seasonal or market changes. 

D. Income and Business Capital 

Regarding income, most farmers report household earnings from dairy farming ranging between IDR 4,000,001 to IDR 10,000,000 

per month, with a few farmers earning additional income from other sectors. This finding mirrors the socio-economic characteristics 

outlined by (Wahyono et al., 2023), who highlighted that income diversification is a crucial strategy for smallholder farmers to ensure 
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economic stability. The reliance on dairy farming as the main income source, however, underscores the importance of improving 

profitability in this sector. 

 
Figure 5. Farmer’s dairy farming income diagram 

 

In terms of initial capital, the majority of farmers started their dairy operations using personal funds, with a smaller proportion utilizing 

loans from relatives (8.33%) or financial institutions (3.33%). This is supported by data from BPS Kabupaten Tulungagung (2023) 

regarding majority of farmers in Tulungagung (86.9%) do not have access to the People's Business Credit (KUR), while the remaining 

have access. Furthermore, the majority of farmers also do not have agricultural business insurance protection, with 173,518 people 

(99.9%) unprotected, and only a small number are covered, totaling 202 people (0.12%). This pattern reflects a limited ability to 

access formal financing, which is a common challenge for smallholder farmers in Indonesia, as discussed by Setianto et al. (2014). 

The average initial capital of IDR 31,125,000 suggests that while starting capital is relatively modest, it allows for the establishment 

of small-scale operations that are common in rural dairy farming areas. Farmers who require more capital typically rely on credit from 

financial institutions, highlighting the importance of access to credit for expanding farm operations and improving farm infrastructure. 

 
Figure 6. Farmer’s initial capital diagram 

 

The value of the dairy cattle barns owned by farmers varies from IDR 15,000,000 to IDR 120,000,000, with an average value of IDR 

51,733,333. The barn model used in this area is an open house, which provides good air circulation but does not protect against 

environmental influences such as heavy rain, strong winds, and other threats. The value of equipment varies between IDR 2,000,000 
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and IDR 110,000,000, with an average of IDR 11,935,702. The most expensive equipment typically includes choppers, while other 

equipment includes milk cans, milking tools, and sickles. 

E. Land Management 

The land managed by dairy farmers in the agropolitan area varies between 100 m² and 2,912 m². The land usage shows variation in 

ownership and the types of land managed, with the majority being fields and yards, either owned or leased. Some respondents own 

productive land, particularly in the form of rice fields and yards managed for agriculture or other uses. Most of the independently 

managed land is between 100 and 400 m², while some respondents manage larger plots, reaching over 1000 m², including a mix of 

fields, yards, and forested land (through Indonesia's social forestry programme). Respondents with leased or right-of-use land tend to 

have more varied land sizes, reflecting flexibility in utilizing land for productive purposes. This is consistent with findings from 

Nugroho et al. (2023), who highlighted that many Indonesian dairy farmers manage not only dairy operations but also other 

agricultural activities on their land to supplement their income. The diversity in land use reflects the farmers' adaptive strategies to 

optimize their resources for various agricultural activities, which is crucial for sustaining their livelihoods. 

 

 
Figure 7. Land managed by farmers diagram 

 

F. Family Members Involved 

The number of family members involved in dairy farming is significant, with most farmers involving two family members in the 

management of their livestock business. Dairy farming in this area is largely family-managed, with family members directly involved 

in daily activities such as collecting animal feed (cut-and-carry), feeding, animal care, and barn cleaning. This indicates that dairy 

farming is a labor-intensive activity that relies heavily on family labor, which is crucial for the sustainability and success of the 

business. This aligns with the findings of Fadillah et al. (2023), who discussed how social capital, including family labor, plays a 

critical role in smallholder dairy operations. Family labor is essential for managing the intensive workload of dairy farming and 

contributes significantly to the sustainability of the business. 

Furthermore, gender dynamics play an essential role in dairy farming, with women often contributing significantly to production but 

not always being recognized for their efforts (Wijers, 2019). In Tulungagung, the involvement of family members in dairy operations, 

especially in tasks like animal care and feed management, reflects the broader importance of family labor, which is central to the 

sustainability of smallholder operations in Indonesia. 
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Figure 8. Family members involved by farmers diagram 

 

G. Livestock Ownership and Scale of Business 

Most farmers own their livestock, with only 6.67% having combined ownership with others. The number of livestock owned ranges 

from 1 to 26 cows per household, with an average of 8 cows per household. The dairy farming businesses in this area are mainly 

small-scale family operations (63%) and small-scale commercial operations (37%). This finding is consistent with Akzar et al. (2023), 

who observed that smallholder dairy farms in Indonesia are typically family-run operations with limited herd sizes, which can affect 

overall farm productivity. The cattle composition is dominated by lactating cows (55.25%), followed by calves (male and female) at 

17.03%, heifers at 16.83%, dry cows at 9.9%, and adult males at 0.99%. The average number of calves born annually is 2 heads per 

farm, with a gender ratio of 51.52% females and 48.48% males. The herd structure reflects the focus on milk production, which is the 

primary goal of dairy farming in the region. However, the relatively small herd sizes may limit productivity, and as Asikin et al. 

(2020) pointed out, innovation adoption can have a significant impact on increasing farm profitability in such small-scale operations. 

 
Figure 9. Farm herd size diagram 

 

H. Livestock Management and Farming Practices 

In terms of livestock management, most farmers use two types of feed (63.33%), primarily concentrate (all respondents) and cut/plant 

feed as the main feed (54 respondents). A total of 28 respondents use wild field forage as feed. Only one respondent uses agricultural 

waste in the form of fresh sugarcane tops. About 36.67% of farmers use three types of feed. This approach to livestock nutrition is 

aligned with the findings of Wahyono et al. (2023), who found that feed practices in Indonesian dairy farms are diverse, reflecting 
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local conditions and farmers’ access to resources. For example, the use of a combination of forage and concentrates helps meet the 

nutritional needs of dairy cattle, especially when resources are limited. 

Most of the farmers in this area still employ traditional farming methods that are subsistence-based. One of the main activities in the 

daily cycle of dairy farmers is the milking process, which takes place twice a day, at 7 a.m. and 4 p.m. After milking, farmers continue 

their daily activities by gathering grass by cut-and-carry (ngarit). This ngarit activity is an essential part of their daily routine to ensure 

a steady supply of forage for their livestock. Due to land limitations in some areas, ngarit is often done around the farm area or in 

fields owned by local residents. 

The frequency of feeding also varies, with younger cattle receiving smaller, more frequent meals compared to adult cows, which 

ensures the proper growth and development of young livestock. Generally, heifers are fed forage 2 to 3 times a day, with quantities 

ranging from 10 to 30 kg, and most respondents do not add concentrate to their heifer feed. However, some provide an additional 1 

kg of concentrate per feeding session for heifers. Young cattle are fed forage 2 to 3 times daily, with amounts ranging from 4 to 7 kg, 

and some respondents add small amounts of concentrate (¼ to ½ kg). Calves are also fed forage 2 to 3 times daily, with amounts 

ranging from 1 to 7 kg, and some are given 2 kg of concentrate to support their growth. The frequency of feeding is generally two to 

three times a day, with younger cattle receiving more frequent, smaller meals than older cattle. This feeding pattern indicates that 

forage is the main feed source, while concentrate use varies depending on the type of cattle and farmer preference. 

Most farmers provide water ad libitum (56.67%), while 43.33% provide water twice daily. This reflects the critical role of water in 

maintaining the health and productivity of livestock, as emphasized in other studies, including Setianto et al. (2014). Additionally, all 

farmers perform regular barn and livestock maintenance twice a day. Eleven respondents utilize livestock waste as fertilizer (18.33%), 

while only two farmers use it for biogas (3.33%), with the remainder discarding it (78.33%). 

I. Farm Objectives and Productivity 

The motivation for engaging in dairy farming includes meeting basic daily needs, providing a primary livelihood, improving the 

economy, or supplementing income. The main objective of dairy farming in this area is milk production, with production ranging 

from 10 to 150 liters per day, and average production of 44 liters per day. This variation reflects the differences in the scale of dairy 

farming operations, from small-scale to larger operations. Despite the considerable differences in daily milk production, most farmers 

produce enough milk to meet local market demands. The recorded average indicates substantial milk production potential in the area, 

though there are still opportunities to increase productivity through the adoption of more efficient technologies and better feed 

management. 

These differences in milk production levels are also influenced by factors such as farm size, availability of feed, and the livestock 

management practices employed by each farmer. The increasing awareness of modern farming practices among younger farmers, as 

observed in the younger age groups, could contribute to higher milk yields in the future. As Akzar et al. (2023) noted, the low 

awareness of modern farming practices can hinder productivity, suggesting that improved education and training could help farmers 

increase their milk yields. This, combined with better resource management and access to financial support, could significantly 

enhance productivity. 

As of 2022, there are three dairy cooperatives in the Agropolitan area, which include Integrated Livestock Cooperatives (Koperasi 

Unit Ternak Terpadu - KUTT), Village Unit Cooperatives (Koperasi Unit Desa - KUD), and Agricultural Cooperatives (Koperasi 

Pertanian - Koptan). These cooperatives manage a total of 7,694 dairy cattle and produce an average of 39,000 liters of milk per day. 

These cooperatives play a crucial role in collecting fresh milk from farmers, which is then delivered to cooling units to maintain milk 

quality before being marketed. In addition to the cooperatives, several Trading Businesses (Usaha Dagang - UD) in Sendang District 

also support the milk collection process. Outside the Agropolitan area, two cooperatives—one Village Unit Cooperative (KUD) and 

one Multi-Purpose Cooperative (KSU)—serve dairy farmers with a population of 3,277 cattle and produce about 15,000 liters of milk 

per day. Furthermore, two livestock industries have 52 dairy cows, producing 312 liters of milk per day. Although production is 

limited, these industries are already processing fresh milk into products such as pasteurized milk, yogurt, and milk sticks, indicating 

product diversification in the downstream subsystem. 

 

V. CONCLUSION 

The research conducted in the agropolitan area of Tulungagung Regency highlights several key findings regarding dairy farming. The 

farmers are predominantly in their productive years, with substantial experience in dairy farming. However, they tend to have 
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relatively low formal education levels. Dairy farming is primarily family-operated, with limited initial capital, and milk production 

ranges between 10 and 150 liters per day. The sector primarily supports household economic needs and daily living. 

As anticipated, the findings showing that dairy farming plays a central role in the economic stability and livelihoods of families in the 

region. Despite facing challenges such as low education, limited access to capital, and fluctuating milk prices, the potential for growth 

in the dairy sector remains high. This is evident from the substantial milk production observed, as well as the growing involvement 

of younger generations who are more open to adopting modern farming practices. 

In light of these findings, further research is essential to explore additional aspects of dairy agribusiness in the agropolitan area, 

particularly regarding regional development and local government initiatives to optimize the livestock sector. It is hoped that these 

efforts will lead to strategies that improve the sustainability and productivity of dairy farming. Additionally, further studies could 

focus on the implementation of sustainable practices, modern technologies, and more efficient feed management, which could help 

increase productivity and better meet the demands of local markets. 

Future research should also explore how access to education, credit facilities, and modern farming technologies can be enhanced for 

smallholder dairy farmers, enabling them to improve their operational efficiency and overall profitability. With the right interventions, 

dairy farming in the agropolitan area of Tulungagung could significantly contribute to local economic growth, strengthen community 

welfare, and play a key role in achieving the Sustainable Development Goals (SDGs) related to poverty reduction, food security, and 

economic sustainability. 
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