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ABSTRACT 
The dairy sector plays a key role in generating income for 

smallholder farmers in Nepal. However, dairy cattle farms have 

variations in production practices and farm types, and very few 

studies have been conducted to understand their diversities. 

Therefore, this study aims to assess the typologies and 

characteristics of dairy cattle farms. Surveys were conducted 

across 407 dairy cattle farms in Ilam (86), Morang (114), Kavre 

(91), and Chitwan (116) between February and October 2024, 

representing the Hill and Terai regions of Nepal. Data was 

validated through 30 Key Informant Interviews (KIIs) and 10 

Focus Group Discussions (FGDs). The Principal Component 

Analysis (PCA) and Cluster Analysis (CA) were used for data 

analysis, along with one-way ANOVA and Chi-square test for 

characterization. The PCA result indicated that farm area, forage 

area, technology, dairy cattle, and daily milk sales influenced the 

first component (42.38%), land holdings and feed rate affected 

the second component (11.39%), and lactation period, 

experience in dairy farming, and milk yield consisted third 

component (10.45%), collectively explaining 64.22% of the total 

variation. CA identified three distinct farm typologies. Cluster 1 

(24.8%) included large-sized, specialized, and commercialized 

dairy farms, cluster 2 (36.6%) consisted of medium-sized, 

market-oriented farms, and Cluster 3 (38.6%) featured small- 

sized farms with limited resources and lower production. A 

variation among the respondent farms was attributed to milk 

yield, scale of production, intensity of production, degree of 

commercialization, and management practices. Therefore, the 

extension strategies need to be tailored based on the size, type, 

and characteristics of each cattle farm. 
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INTRODUCTION 

The dairy sector in Nepal offers nutritional benefits and economic opportunities, contributing 

63% to Livestock Gross Domestic Product (GDP) and 9% to Agriculture GDP (MoF 2022). 

The dairy sector comprises 733 dairy producer groups, 1700 primary dairy cooperatives 

(NDDB 2023), and 500,000 milk-producing households, generating rural employment 

(CASA 2020). The Government of Nepal (GoN) has mandated the provision of services in 

the Agriculture Development Strategy (2015-2035), National Dairy Development Policy 

(2021), and 10 Year Dairy Development Plan (2018-2028) to provide essential extension 

services. Farmers benefit from various forms of support, including livestock insurance, breed 

improvement programs, health and nutrition services, as well as access to fodder and forage. 

However, dairy farms in Nepal show significant variability in productive and reproductive 

performance (Shingh et al 2020). The diversity of farm resources, capacity, and socio- 

economic contexts among dairy farmers influence dairy-related interventions. 

Despite the variations in farming practices, existing intervention strategies in Nepal are 

applied same across all types of farms. This is primarily due to the absence of specifically 

designed policy provisions for different farming contexts in the country. Thus, the GoN has 

established a system to identify and categorize types of farmers (ADS 2015, NDDP 2021); 

however, this has yet to be implemented. Farm typology assesses the variability among farms, 

allowing them to separate into different homogeneous sub-groups (Azeze et al 2024). The 

farm category ensures efficient resource allocation, leading to improved overall performance 

of dairy farming (Fiorillo and Amico 2024). Farm typology is needed to design plans and 

priorities that align with the unique characteristics of each farm (Huber et al 2024, Khanal et 

al 2022, Zepeda et al 2023). It is essential to address the varied needs and challenges faced by 

farms. Farm typology studies have been conducted (Barnes et al 2022, Gobin and Herzele 

2023, Innazent et al 2022, Thar et al 2021, Upadhaya et al 2021) to capture the varied 

characteristics and perceptions of farmers. 

However, research on the typology of dairy farms in Nepal is lacking. The research gaps 

were identified to assess the farm dynamics (Tacconi et al 2022), and awareness of farm 

typology (Bartkowski et al 2022). It is crucial to develop types that examine the similarities 

and dissimilarities among farms based on their unique experiences (Hassall et al 2023, 

Stapley 2022). Thus, this paper aims to assess the typology and characterization of dairy 

cattle farms in Nepal. The expected outcome is to assist policy-makers and dairy stakeholders 

in developing effective policies and broader dissemination. This, in turn, can lead to 

improved overall performance of dairy cattle farms in Nepal. The study considered the 

following research question: What are the typologies and distinct characteristic features of 

dairy cattle farms in Nepal? 

 

MATERIALS AND METHODS 

Study Area and Sampling Frame 

The multistage sampling procedure was applied to select the study area and sample size 

(Abbasi and Nawab 2021). The stages involved the selection of (i) provinces, (ii) districts, (iii) 

municipalities, and (iv) dairy farming households. In the first stage, Koshi and Bagmati 

provinces were chosen based on milk production quantity (MoALD 2023), number of 

Artificially Insemination (AI) used (MoICS 2023), and number of registered dairy cattle 

farms (NLBO 2021). In the second stage, four districts: Ilam, Morang, Kavre, and Chitwan 

were chosen using the same criteria, representing the Terai and hilly regions of Nepal. These 

districts have a high potential for milk production. In the third stage, the Veterinary Hospital 

and Livestock Service Expert Centers (VHLSECs) identified dairy pockets in each district. 
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The list of dairy cattle farms was taken from municipalities and used as a sampling frame. In 

the fourth stage, primary sampling units were taken from registered cattle-rearing households. 

A total of 407 households were randomly selected: 86 from Ilam, 114 from Morang, 91 from 

Kavre, and 116 from Chitwan, ensuring better representation. 

Data Collection 

The explanatory sequential method was applied, and quantitative and qualitative data were 

gathered in two phases. The data were collected from February 2024 to October 2024. In the 

first phase, household data were collected using the Kobo toolbox and a structured 

questionnaire covering various aspects such as socio-economic and farm characteristics, milk 

production, feeding, breeding, health practices, and herd management. The questionnaires 

were pre-tested at non-sampled households, adjusted, and administered to the sampled farms. 

Before each interview, respondents signed a consent form and were given the option of 

participating in the interview. In the second phase, a total of 10 Focus Group Discussions 

(FGDs) were conducted with milk producer groups and dairy cooperatives. We conducted 30 

Key Informant Interviews (KIIs) with milk farmers, dairy processors, traders, and enablers. 

Qualitative data from FGDs and KIIs were compiled as written notes for triangulation and 

interpretation of survey data. 

Data Analysis 

The data were entered into an Excel sheet and analyzed using R (version 4.3.1). Descriptive 

statistics, including mean and standard deviation were calculated to describe the variables. To 

identify the farm types, the multivariate methods using Principal Component Analysis (PCA) 

and Cluster Analysis (CA) were used (Fanchone et al 2020, Tonet et al 2023, Zoma-Traoré et 

al 2020). PCA reduces the dataset by converting correlated variables into a set of 

uncorrelated variables that reflect the majority of variability present in the original data 

(Beattie et al 2021). The principal component extraction method with orthogonal varimax 

rotation and Kaiser Normalization was adopted to separate the components. The factors were 

interpreted using the rotated component matrix applied in PCA. A factor loading greater than 

0.5 indicates a strong association, while less than 0.5 indicates a weaker relationship (Kamadi 

et al 2016). Thus, factor loading greater than 0.5 was taken as a reference point to show how 

strongly different variables were associated with underlying factors. A scree plot was 

generated to show the number of components with an eigenvalue greater than one (Kaise 

1960). It helps to determine the optimal number of components to retain in the analysis. It 

was widely used in literature (Patel and Rank 2023, Reichenbach et al 2021). Sample 

adequacy was tested using the Kaiser–Meyer–Olkin (KMO), which required a value greater 

than 0.6. Bartlett's Sphericity test was used to evaluate whether the correlation matrix was an 

identity matrix (Shrestha 2021). Highly correlated variables were omitted, and 10 continuous 

variables were used for PCA (Table 1). 

Table 1: Sample characteristics 
Variable Description of Variable Variable Description of Variable 

Forage area Area for forage (ha) Land size Land owned by family (ha) 

Dairy farm area Dairy farm area (ha) Feed rate Feed per cattle per day (kg) 

Technology Number of technology (no) Lactation No of lactation days (days) 

Dairy cattle Number of dairy cattle (no) Experience Dairy farming experience (years) 

Milk sale Milk sale per day (liter) Yield Milk yield (liter/cattle/day) 
 

 

Similarly, CA categorizes the dataset into distinct clusters based on unique characteristics 

(Reddy et al 2020). The CA was used to measure clustering using the squared Euclidean 

distance, and Ward's method was used to fix the appropriate number of clusters. The clusters 
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were compared using one-way ANOVA for continuous and Chi-square tests for categorical 

variables (Gautam and Khadka 2022). The data were validated with relevant literature and 

secondary data sources from reports and policy documents from the government and non- 

government sectors of Nepal. 

RESULTS 

Socio-economic Profile of Respondents 

Table 2 presents the socio-economic and farm characteristics of four districts: Ilam, Morang, 

Chitwan, and Kavre. The average age of the respondents was 44 years. Among them, 67% 

were male, and only 22% of the households had female-headed. This percentage is lower than 

the national average of 31.6% (CBS 2021). The FGDs discussion stated that males mainly 

owned dairy farm operations. Most households belonged to the Brahmin, Chhetri, and 

Thakuri (BCT) communities, 85% in Chitwan and 88% in Kavre. In contrast, Ilam had the 

highest percentage of Janajati households at 37%, while 28% were from the Madhesi 

community in Morang. The average education level of household heads was nine years of 

schooling. 

Table 2: Socio-economic characteristics from four districts 
 

Variables Ilam Morang Chitwan Kavre Overall 

Age of respondent (years) 44 43 46 43 44 

Education of HH head (years) 10 8.87 9.79 7.45 9 

Forage area (ha) 0.19 0.15 0.16 0.13 0.16 

Dairy cattle (no) 8.94 10.68 10.92 6.88 9.55 

Milk Yield (Liter/cattle/day) 11.52 10.6 10.36 10.89 10.79 

Membership (%) 73.6 38.6 94.9 58.4 66.4 

Distance to selling point (km) 1.7 1 1 2.5 1.6 

Source: Field Survey, 2024    

Chitwan has the highest membership in the dairy cooperative at 96% and the lowest for 

Morang at 39%. The overall average distance to the milk selling point was 1.6 km. Regarding 

dairy cattle numbers, Chitwan had the largest number, 10.92 cattle, while the lowest average 

was found in Kavre, at 6.88 cattle. The daily milk yield per cattle is highest in Ilam, 

averaging 11.5 liters. 

Principal Component Analysis 

The KMO test of 0.849 exceeded the acceptable threshold of 0.6. Bartlett’s Sphericity test 

was highly significant (p<0.001) with a Chi-square value of 2560.334 and 55 degrees of 

freedom, indicating that this method was appropriate for further analysis. A scree plot was 

generated to show the number of components with eigenvalues greater than one (Figure 1). 
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Figure 1: Scree plot showing the number of components that had Eigen value >1 

The result from PCA with a rotated component matrix shows the key variables that defined 

the significant differences among groups. Table 3 presents that PC1 accounted for the largest 

percentage of variability (42.38%), which is positively correlated with the area allocated for 

dairy farms and forage, technology use, number of dairy cattle, and daily milk sales. This 

component consists of specialized, market-oriented dairy farms. The PC2 was explained for 

11.39% and positively associated with farms with more land holdings and feed rates. 

Table 3: Initial Eigen value and rotated component matrix 
 

Variables  Components  
 PC1 PC2 PC3 

Forage area 0.887 0.196 -0.017 

Dairy farm area 0.597 0.476 -0.013 

Technology 0.739 -0.141 0.007 

Dairy cattle 0.939 -0.006 0.072 

Milk sale 0.922 0.038 0.176 

Land size 0.207 0.711 -0.144 

Feed rate 0.348 0.577 -0.18 

Lactation 0.275 -0.251 0.554 

Experience -0.295 -0.025 0.608 

Yield 0.310 0.231 0.674 

Eigenvalues 4.662 1.254 1.151 

Variance (%) 42.38 11.39 10.45 

Cumulative Variance (%) 42.38 53.77 64.22 

Note: Bold numbers refer to loadings higher than 0.5, highly correlated variables (|r| > 0.5) 

 

This component represents farms with greater land access and daily feed rates. The PC3 

explained 10.45% of the variability and positive relationship to the lactation period, years 

spent in dairy farming, and milk yield. The component indicates the farms with more 

extended dairy farming periods, longer lactation days, and higher milk yield. The cumulative 

variance explained by these three components is 64.22%, indicating that they capture the 

majority of the variability in the dataset. A factor loading greater than 0.5 was used as a 

reference point to determine the variability of components. 
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Clusters of Dairy Cattle Farms 

K-means clustering analysis identified three distinct clusters among the surveyed households; 

each was named according to its most distinguishing characteristics. The visual plots shown 

in Figure 2 separated the farms in each cluster. Cluster 1 consists of 101 farms (24.8%), 

Cluster 2 consists of 149 farms (36.6%), and Cluster 3 consists of 157 farms (38.6%). The 

sampled farms were differentiated using 14 key variables, including 10 continuous and four 

categorical variables. The primary variables influencing the cluster were forage area, dairy 

farm area, number of technologies used, number of dairy cattle, milk sales, land size, feed 

rate, years spent in dairy farming, milk yield, and lactation period. 
 

Figure 2: Cluster plot showing the three clusters in K-means cluster analysis 

To characterize the clusters identified from CA, a one-way ANOVA test for continuous 

variables (Table 4) and chi-square tests for categorical variables were applied (Table 5). The 

sum of squares and F-value was used to assess the variability between and within the groups. 

The p-value (<0.05) indicates that the three clusters differ significantly based on various 

characteristics. Post-hoc tests were conducted to compare the variability within each 

group. The following were the identified clusters: 

Typology 1 (Cluster 1) 

Cluster one comprises 101 farms, representing 24.8% of sample respondents. These farms 

averaged 18.9 dairy cattle with 96 liters of daily milk sales (Table 4). This cluster was 

characterized by households with better access to land, owning an average of 0.96 ha, of 

which 0.28 ha is allocated for forage production, using both owned and rented land. The feed 

rate was also higher, at 2.39 kg/day/cattle, compared to the average value. The farm owned 

0.15 ha of dairy farm area with an average of 5.6 years of experience in cattle farming. The 

average number of technology adoptions was 10, and the lactation period was 313 days, 

higher than across the clusters. The household with 70% of farmers relied on hired labor, 

implying that hired labor increased as farm size grew. 

A majority, 66%, of the farms had improved housing, while 33.7% still have traditional cattle 

sheds. More than half of the farms, 58.3%, maintained the farm records, and 60% had a 

business plan (Table 5). This indicates that the dairy cattle farms in this cluster were highly 

productive, intensive, and commercially focused. The post hoc test result described that the 

technology use, forage area, lactating cattle, years of dairy farming experience, and daily 
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milk sales among the three clusters were significant at a 5% level. However, there was no 

significant difference between clusters one and two for the lactation period and milk yield. 

Table 4: Continuous variables used for characterization of three clusters 
Variable Cluster 1 

Large 

Cluster 2 

Medium 

Cluster 3 

Small 

Overall F-value 

 (n=101) (n=149) (n=157)   

Forage area (ha) 0.28a 0.13b 0.07c 0.16 233.503* 

Dairy farm area (ha) 0.15a 0.08b 0.07b 0.09 54.812* 

Technology (no) 10a 6b 3c 6.3 152.98* 
Dairy cattle (no) 18.9a 8.9b 4c 9.55 326.830* 

Milk sale (Liter/day) 96a 51b 14c 53.7 361.677* 

Land owned (ha) 0.96a 0.60b 0.33c 0.63 47.574* 

Feed rate (Kg/cattle/day) 2.39a 1.9b 1.76b 1.97 11.550* 

Lactation (days) 313a 308a 282b 298.97 24.375* 

Experience (Years) 5.6a 12b 7.3c 8.61 168.857* 

Yield(Liter/cattle/day) 11.5a 11.8b 9.4c 10.79 60.286* 

Note: * indicate significant at 5% level, a,b,c means with a different superscript in the same row differ (p<0.05) 

Typology 2 (Cluster 2) 

Cluster two comprises 149 farms, representing 36.6% of the sample respondents. The 

households had higher milk yield of 11.8 liters with an average of 8.9 dairy cattle, selling 51 

liters daily (Table 4). These farms had an average of 12 years of experience in dairy farming, 

significantly longer than the overall average of 7.3 years. They have adopted six farming 

technologies and have a dairy farm area of 0.08 ha. The average land size was 0.60 ha, and 

the allocated forage area was 0.13 ha. The average lactation period was 308 days (Table 4). A 

relatively small percentage of these households (28.9%) employed hired labor, with the 

majority (71%) relying mainly on family labor (Table 5). The analysis revealed that nearly 

one-third (30%) had prepared a business plan. In 45.6% of these farms, improved housing 

existed, while the remaining had traditional sheds. The results indicated that these farms 

combine traditional and modern practices, are heavily dependent on family labor, and show a 

moderate level of milk production. 

Table 5: Categorical variables used for characterization of three clusters 
 

Variable Cluster 1 

Large 
(n=101) 

Cluster 2 

Medium 
(n=149) 

Cluster 3 

Small 
(n=157) 

Overall χ2 

Hired labor Yes 71(70.3) 43(28.9) 15 (9.6) 129 (31.7) 105.622a* 

No 30(29.7) 106(71.1) 142 (90.4) 278(68.3)  

Improved Yes 67(66.3) 68(45.6) 35(22.3) 170(41.8) 50.465a* 

housing No 34(33.7) 81(54.4) 122(77.7) 237(58.2)  

Farm record Fully 59(58.4) 26(17.4) 10(6.4) 95(23) 121.04a* 

Partially 36(35.6) 83(55.7) 40(25) 159(39)  

Never 6(5.9) 40(26.8) 107 (68) 153(38)  

Business Yes 60(60) 44(30) 12(7.7) 116(29) 23.297a* 
plan No 41(40) 105(70) 145 (92.3) 291(71)  

Note: Figures in parentheses indicate percentage, * indicate significant at 5% level 

 

Typology 3 (Cluster 3) 

Cluster three consisted of 157 dairy cattle farms, representing 38.6% of sample respondents. 

This cluster was characterized by an average of 4 dairy cattle, with a minimal quantity of feed 

per cattle per day (1.76) (Table 4). The daily milk sale was found to be 14 liters, and milk 

yield of 9.4 liters was significantly below the overall average. The allocated forage area was 

0.07 ha, and the dairy farm area was 0.07 ha. These farms had an average lactation period of 

282 days, and farmers had 7.3 years of experience. However, the number of used technology 
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was three. The households have used family labor by 90% and 78% having the traditional 

shed (Table 5). There was little practice of business planning or record-keeping of their farms. 

The farmers of this cluster followed the conventional method of cattle rearing, with low use 

of inputs and technology. 

DISCUSSION 
The cluster analysis identified three typologies of dairy cattle farms: 24.8% large-sized farms, 

36.6% medium-sized farms, and 38.6% small-sized farms (Figure 2). These cattle farms vary 

in terms of milk yield, scale of production (land owned, dairy farm area, number of dairy 

cattle), intensity of production (forage area, feeding rate, labor use, technology), 

commercialization (daily milk sales), and management aspects (Table 4). A similar study in 

Kenya by Otieno et al (2021) categorized dairy farms into low, moderate, and high ranks 

based on resource endowment and market orientation. The key variables were the land size, 

years of dairy farming, labor involvement, family income, household assets, and dairy 

outputs. Conversely, Zoma Traore et al (2020) in Burkina Faso identified four cattle 

production systems: sedentary lobi, sedentary crossbreed, semi-transhumant Fulani zebu, and 

transhumant Fulani zebu farms, primarily based on different ethnic groups. Nyambo et al 

(2019) classified farms into deterministic, probabilistic, participatory, and expert-based 

clusters. Nutritional, technical, and milking practices influenced the type of farm (Tramontini 

et al 2021). Based on the above insights, discussions on differences and suggestions for each 

cluster with farm sizes are provided below: 

Commercialized with Large-Scale of Production 

The study found that 24.8% of dairy cattle farms fall into cluster 1, which was characterized 

by large-sized commercial dairy farming focusing on specialized milk production (Figure 2). 

The daily milk sales are nearly double than the average (Table 4). The lactation period was 

313 days, which aligns closely with the national average of 314 days in Nepal (Poudel et al 

2023). According to interviews with farm owners, large farms are more likely to adopt 

modern practices such as high-yielding breeds, use of AI, milking machines, chaff cutters, 

medicine stockpiles, and concrete floors with mats, fencing, and stainless steel containers. 

There was a positive correlation between technology adoption and farm investment (Erdem 

and Ağır 2024). Focus group discussions with milk producer groups revealed that most 

farmers in this cluster employ regular veterinary technicians, lease land for forage and dairy 

farms, and provide adequate concentrated feed for each animal, supplemented with fodder 

and forage. Similar findings in Congo indicate that large land size influences herd size 

(Mugumaarhahama et al 2021). Large-sized dairy farms have greater economic sustainability 

than small-sized farms (Bánkuti et al 2020). This is due to the large-sized farms that can meet 

market and institutional demands for milk quality and volume. 

However, Paul et al (2020) found that farms with larger herds often have more local breeds, 

lower feed rates, and reduced yield. Akhtar et al (2020) reported that demographics, 

economic and social factors, and financial support impact farm performance. The discussion 

in FGDs with farmers revealed the high production cost due to high use of imported feed and 

intensive hired labor use, disease prevalence, delay in milk payment, and low 

competitiveness of milk products. This is aligned with previous research highlighting disease 

prevalence (Dhakal 2022) and the impact of diseases and parasites (Kaur et al 2021). Most 

dairy farms in this cluster were located in semi-urban and urban areas, providing easy access 

to road, milk collection centers, and markets. The availability of basic services and inputs 

stimulates market-oriented production (Reichenbach et al 2021). Access to resources and 

facilities can motivate dairy farmers toward commercial production. 
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Semi-commercialized with Medium-Scale of Production 

Cluster 2 includes 36.6% of the sampled dairy cattle farms with mixed crop and livestock 

production systems (Figure 2). These farms showed moderate average number of cattle and 

milk sales, but they demonstrate higher milk yield compared to other clusters (Table 4). This 

was validated by FGDs with milk producers confirming that the owners of medium-sized 

farms are directly involved in farming with intensive care and management by using a partial 

labor workforce. The farmers have had better day to day management regarding feeding and 

veterinary services. Although the primary focus was milk production, some farms within this 

cluster also produce value-added products like cheese and yogurt. A study by Otieno et al 

(2021) reported minimal variation between medium and small-sized dairy farms in terms of 

production scale and land access. They noted that farmers rely on family labor, tend to have 

smaller herd sizes, and typically have 12 to 14 years of dairy farming experience. Farmers in 

cluster two were located around the cities of Terai and accessible hilly regions. Facilities like 

road and collection centers also encouraged market-oriented production (Habanabakize et al 

2022, Pinto et al 2020). Nevertheless, farmers face constraints such as insufficient 

information on modern technologies, poor hygiene, inadequate veterinary services, low- 

quality feed, and limited networks among the dairy value chain actors. 

Low Commercialized with Small-Scale of Production 

Cluster 3 consists of 38.6% of respondent dairy cattle farms with fewer cattle and the lowest 

milk yield (Figure 2). This finding aligns with a study conducted in Senegal by Habanabakize 

et al (2022), which reported that agro-pastoralist small-sized farms experienced lower milk 

production per farm, less market access, and higher rates of animal diseases than other 

clusters. Ahikiriza (2021) found that 57.3% of subsistence small-sized farmers in Sub- 

Saharan tend to have small plots of land with few dairy cattle and minimal use of modern 

tools, rating only 3.6 out of 7. Interestingly, these farmers allow their cattle to graze in 

enclosed paddocks without additional feed. Mednonca et al (2020) reported that Brazilian 

family farms struggled to meet market and institutional milk production standards. 

The findings revealed that small-sized farmers in cluster three rely on family or exchange 

labor and have traditional sheds. These farms adopted diverse production systems, integrating 

livestock such as cattle, pigs, goats, poultry, cereals, and vegetables. This finding aligns with 

Fanchone et al (2020), who reported that family farms are more likely to adopt agro- 

ecological practices and maintain diverse operations than specialized farms. The farmers 

primarily use low-nutrition feed, such as rice straw, crop residues, and locally available feeds 

for animal husbandry. Similar findings were reported by Bendahan et al (2018), who found 

that small-sized farming is labor-intensive and depends heavily on local knowledge. Further, 

the feed supply for dairy animals in Nepal is inadequate, with a deficit of 42% in 

metabolizable energy, 38% in crude protein, and 33% in dry matter (Osti 2020). The majority 

of farmers, 77%, use rice straw as their primary animal feed (NDDB 2020). The poor quality 

of feed, combined with insufficient green fodder and limited access to advanced technology, 

significantly reduces milk production in Nepal (Paudel et al 2021, Sah et al 2020). However, 

small-sized farmers could benefit from regular extension services and collective marketing 

efforts (Tonet et al 2023). It is essential to enhance dairy extension services, improve access 

to local inputs, and implement fodder and forage programs to increase the overall milk yield 

of dairy farms. These farmers rely heavily on dairy cooperatives to receive extension services 

as well as assistance in production and marketing activities. 
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CONCLUSION 
This study examined the typology of dairy cattle farms in Nepal, categorizing them into 

large-size, medium-size, and small-size cattle farms. The characteristics of these clusters vary 

in terms of milk yield, intensity and scale of production, commercialization, and management 

practices. Large-size farms tend to be highly specialized and commercially focused, with 

large number of dairy cattle, high volume of milk production and sales per day, more 

technologies used, and greater access to resources. Medium-size farms have a moderate 

production level, combining traditional and modern practices relying mainly on family labor. 

Small-size dairy cattle farms follow traditional practices using low inputs and having limited 

access to resources, technology, and services. 

This study emphasizes the need for tailored interventions for each farm cluster. Large-size 

farms can improve their efficiency by adopting modern technologies and good husbandry 

practices, which can be facilitated through training programs. These farms often face high 

operational cost, including feed, labor, and machinery expenses. The farms can reduce 

production costs by using machine milking, enhanced feeding practices, and promoting local 

fodder and forage options. It is crucial to provide access to credit through soft loan in 

investments for farm expansion and innovation in dairy farms. Medium-sized farms need 

support for infrastructure development by using modern tools and equipment and providing 

accessible animal healthcare services. These farms would benefit from enhanced information 

dissemination, improved quality and hygiene practices, and support for product 

diversification. The opportunities for collective forage production in marginal land could 

address the land constraints. Small-sized farms need better input supplies, extension services, 

and opportunities for integration into cooperatives. Regular dairy extension services are 

crucial for these farms to adopt modern practices, access necessary inputs, and receive 

technical training in dairy farming. The subsidy to enable the purchase of high-yielding 

breeds and quality feed and upgrade the farm through infrastructure support can motivate 

farmers to expand their farms. Similarly, these farmers heavily rely on dairy cooperatives for 

milk production and marketing services. Therefore, it is essential to strengthen the connection 

between farmers and dairy cooperatives to ensure mutual benefits for both parties. Further, 

this study suggests that future research on location-based typology can support region- 

specific policy adjustments. 
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