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Importance of socio-economic and institutional 
factors in the use of veterinary services by 
smallholder dairy farmers in India  
 
Shiv Raj Singh and K. K. Datta* 
 
The present study establishes the determinate of likelihood of using veterinary services in small-
holder dairy farming systems in India. Secondary data were used for analysis purpose with the 
sample size of 29,020 dairy households at the all-India level. The proportional relationship between 
veterinary services available within the village and use of these services reveals that, distance of 
availability of veterinary service positively influences the farmer’s decision to use the same. There 
was a positive relationship between large land holdings, herd size and milk prices with the use of 
veterinary services. Secondly, the educational status of the head of a household, formal training in 
agricultural practices and continuation of agriculture as a profession had a positive influence on 
the use of veterinary services. The public institutions like the farm science centres and contact with 
extension workers played major roles in the use of veterinary services by the dairy farmers. The  
institutions which support veterinary services could become more effective if they undertake suit-
able organizational changes to disseminate the latest animal healthcare technologies to the  
marginalized dairy farmers. 
 
Keywords: Dairy farmers, land holdings, organizational change, public institutions, veterinary services. 
 
THE smallholder dairy farming is one of the most impor-
tant sub-sectors of the Indian farming system. Dairying in 
India is more inclusive compared to crop production in 
the sense that it involves a majority of the marginalized 
segments in the society for livelihood. Nearly two-thirds 
of farm households in India are associated with livestock 
production and 80% of them are small landholders 
(≤ 2 ha). The future course of growth in milk production 
will also involve small and marginal holders1. In India, 
most of the dairy farmers keep indigenous breeds. These 
breeds are disease-resistant and are able to live and pro-
duce under extreme environments with minimal feed and 
fodder. There are various socio-economic and environ-
mental drivers of change in livestock systems. These  
include population growth, urbanization, economic devel-
opment, globalization and changing market demands2,3. 
To meet the changing pattern of consumption, enhance-
ment of milk production is needed and this could be pos-
sible by adopting new genotypes or cross-breeding which

are more productive compared to indigenous breeds. As a 
result of dynamism of these factors, it is suggested that 
the new genotypes or cross-breeding with more produc-
tive animals are some of the options that could provide 
rapid productivity gains. Nonetheless, crossbreed dairy 
animals are more prompt to the disease incidence than in-
digenous breeds4. Transmission of disease infections 
poses significant threats to dairy animals, both from the 
standpoint of the economic impacts of the disease itself 
and the measures taken to mitigate the risk of disease  
introduction. 
 The veterinary services have traditionally been funded, 
managed and delivered by the public sector in India. Due 
to the importance of dairy farming among the poor and 
the assumption that the poor cannot afford to pay for the 
veterinary services, a major pillar of the Government of 
India’s dairy development strategy over the last four dec-
ades (Operation Flood programme during 1970–96) has 
been the highly subsidized public delivery of these ser-
vices. Over time, the Governments have built-up vast 
networks of physical and human infrastructure to provide 
these services to millions of farmers across the country5. 
The State Animal Husbandry Departments are the only 
institutions serving the diverse needs of farmers in almost 
all the States. Generally, their role is limited to vaccina-
tion and artificial insemination (AI) services, in addition 
to the treatment services that they render6. In India, while 
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the dairy animal population has increased enormously, 
the Government budgets have not kept pace with growth 
in population and consequently, the veterinary services 
delivery has suffered. The squeezed Government funds 
for veterinary services could be a concern jeoparding the 
health of the dairy animals and economic losses to the 
dairy farmers. An estimated annual loss on account of 
epidemic and endemic diseases, parasites and other  
pests is INR 200 billion7. This is around 14% of the  
total output of milk and approximately 10% of the  
value of livestock output in India. The highest loss in 
milk and meat production from foot and mouth diseases 
(FMD) alone was estimated to be around INR 40–45 bil-
lion per annum8. Mastitis is another important disease in 
terms of losses around INR 28 billion per annum9. In  
order to sustain the large infrastructure and manpower, 
the veterinary services sector consumes 60–80% of  
the budget allocated to the livestock support services10. 
Notwithstanding lack of funds for providing veterinary 
services, about 13–30% livestock population is covered 
by the state-provided veterinary services11. To protect  
the interests of the resource-poor dairy farmers, it is es-
sential to expand the public veterinary services at a larger 
scale as the number of dairy animals will be increased 
which are likely to be affected with the changing sce-
nario. 
 The farmers face different socio-economic circum-
stances in their own settings, which are likely to cause 
differences in the attitudes towards the available alterna-
tives12. Other than socio-economic factors in the small-
holder dairy farming, institutional arrangement plays a 
pivotal role for service delivery systems. The demand of 
veterinary services by the smallholder dairy farmers 
would depend on the awareness of the farmers, ace-
ssibility to the services, availability, household character-
istics and institutional framework of the delivery 
mechanism of the services. Institutional arrangements and 
enabling policies are critical for the delivery of veterinary 
services in case of smallholder dairy farmers. The avail-
able evidence suggests that use of veterinary services by 
the dairy farmers is somehow related with the social  
factors, household characteristics, economic factors and  
institution factors. 
 The objective of this study is to understand the deci-
sion-making process of the milk producers to avail vet-
erinary services with respect to socio-economic attributes 
of the milk producers (socially forward, family size, sales 
price of milk, herd size, land holding and principal source 
of income from agriculture), household characteristics 
(literacy and farmer likes an agriculture as a profession), 
and institutional factors (availability of veterinary ser-
vices, formal training attended, farm science centres  
and contact with extension workers). The objective of  
the study was, therefore, to assess important factors  
that determine the use of veterinary services by dairy 
farmers. 

Materials and methods 

Source of data 

The study is based on the secondary data available from 
National Sample Survey Organization (NSSO) on Situa-
tion assessment survey of farmers in the year 2003 (visit-
1). The survey was conducted (rural sector) in two 
rounds, i.e. visit-1 (January–August 2003) and visit-2 
(September–December 2003). Under visit-1 detailed  
information on socio-economic condition, crop husbandry, 
animal husbandry, access to basic and modern farming 
resources and consumption expenditure were collected. 
 This survey focuses on rural areas and the unit of  
observation is rural farm households. The sampling de-
sign used in the NSSO data is stratified multi-stage ran-
dom sampling with districts as strata, villages as first-
stage units and farm households as the second-stage 
units. There are a total of 51,770 farm households (i.e. 
number of surveyed households which includes both 
dairy and non-dairy farm households) at the all-India 
level. The survey covered 51,770 farm households, out of 
which 30,039 belonged to dairy farming that were rearing 
at least one milch dairy animal. Some information was 
missing from 1019 dairy households and the remaining 
29,020 dairy households were selected for analysis in this 
study. 

Model specification and analysis 

Both descriptive statistics and econometric methods are 
employed for data analysis. The logit model is used for  
binary response analysis. Given the binary response of 
the variable under consideration (use of veterinary ser-
vices in the last six months), the econometric specifica-
tion followed a logistic regression. Logistic regression is 
a useful statistical modelling technique in which the 
probability of a binary outcome is related to a set of po-
tential explanatory variables. The binary logistic regres-
sion has been widely used to address decisions involving 
binary choice in farm technology adoption studies13–15. 
For calculation of contribution of different factors to the 
use of veterinary services, it is assumed that a use of vet-
erinary services by dairy farmers is a random phenome-
non affected by a set of factors that could explain the 
outcome. This binary variable is then regressed onto a set 
of explanatory variables. As the dependent variable is bi-
nary, we cannot use least squares method to estimate the 
coefficients. Instead, one can use maximum likelihood es-
timation technique to calculate the coefficients. In this 
study, we have used logit model that allows us to calcu-
late marginal contributions of different factors on the use 
of veterinary services. To predict the dependent variable, 
the farmers have been classified into two groups – those 
who use veterinary services and those who do not, and we 
used the logit model as discussed below. 
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where α is the intercept, β the vector of response coeffi-
cient, e the vector of random disturbance and Xn is the set 
of explanatory variables. 
 The estimable equation can be written as: 
 
vet_service = β0 + β1 village + β2 family size 
 + β3 socforw + β4 land holding  
 + β5 principal income + β6 training + β7 literate  
 + β8 like agri + β9 herd size + β10 price milk  
 + β11 farm science centres + β12 extension workers 
 + β13 farm science centres × entension worker + en (2) 
 
where vet_service is the veterinary service used by the 
dairy farmers in the last six months, while β1 ⋅⋅⋅ β13 are 
coefficients associated with each explanatory variable 
and en is the error term. Several factors were hypothe-
sized to influence the farmer’s decision to use the veteri-
nary services. A description of these factors is presented 
in Table 1. The choice of these explanatory variables was 
mainly based on the general working hypothesis and 
partly on empirical findings from the literature, and, 
therefore, a positive or negative sign was assigned  
depending on the potential influence of a particular vari-
able on the use of the veterinary services. 
 Multicollinearity can undermine the statistical integrity 
of the model. Multicollinearity in logit models is a result 
of strong correlations between independent variables. The 
variance inflation factor (VIF) is generally used to detect 
the multicollinearity in binary models. In the logit models 
often VIF value above 2.5 is considered as the cut-off 
point for multicollinearity detection16. In our analysis 
only two variables, i.e. self-employed in agriculture 
(VIF = 2.92) and principal source of income from agri-
culture (VIF = 2.87) are collinear on the basis of VIF 

value and we omitted self-employed in agriculture vari-
able from the analysis. The resultant value of VIF for 
principal source of income from agriculture was 1.12 in 
the permissible limit. 
 Survey data were applied to the logit model in eq. (2) 
and estimation was made through the application of logit 
command of the STATA-10 econometric computer  
program. In order to predict the effect of change in an  
explanatory variable on the probability of a favourable at-
titude towards a veterinary service used, the marginal 
probability concept was used. To workout the marginal 
effect, mfx compute command in STATA-10 software 
was used. The interaction effect helped us to infer how 
the effect of one independent variable on the dependent 
variable depends on the magnitude of another independ-
ent variable. Interaction terms are also used extensively 
in nonlinear models, such as the logit model. Unfortu-
nately, the intuition from linear regression models does 
not extend to nonlinear models. The marginal effect of a 
change in both interacted variables is not equal to the 
marginal effect of changing just the interaction term. 
More surprisingly, the sign may be different for different 
observations. The statistical significance cannot be deter-
mined from the z-statistic reported in the regression out-
put. For this purpose, we used inteff command in the 
STATA-10 software17. 

Results and discussion 

Important characteristics of dairy farmers 

Descriptive statistics on the characteristics of dairy farm-
ers are presented in Table 2. According to our earlier dis-
cussion, Situation assessment survey of farmers was the 
only survey which provided detailed information regard-
ing the important attributes of the farming community. 
 Overall, 55.23 million farmers were engaged in dairy 
farming out of which about 41% used veterinary services 
during the survey period. According to a study by 
Murage and Hatsia18, distance from veterinary services 
inversely affects the use of services by the farmers. In  
India, around 23.42% dairy farmers were able to access 
veterinary services within the village itself. Remaining 
76.58% dairy farmers admitted that veterinary services 
were not available to them in the village periphery, in 
contrast to the findings of Ahuja et al.5, which indicate 
that most of the veterinary services were used by farmers 
at their doorsteps and around 48–96% of total veterinary 
expenditure incurred by dairy farmers was in the name of 
home visit charges by the different veterinary service 
providers. Therefore, to improve the quality and afforda-
bility of veterinary services, there is a need to improve 
the penetration of such services in the village itself.  
Majority of dairy farmers (70.12%) indicated that their 
principal source of income was only agriculture, with the
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Table 1. Description of dependent and explanatory variables used in the analysis and the expected signs 

Variable Description of the variable Expected signs 
 

Dependent variable 
 Vet_service Veterinary service used Yes = 1, No = 0  
 
Explanatory variables 
 Village Veterinary services available within the village = 1, otherwise = 0 + 
 Family size Family size (1–5) = 1, otherwise = 0 + 
 socforw Socially forward (general and OBC) = 1, otherwise = 0 + 
 Land holding (ha) Land holding (continuous) + 
 Principal income Principal source of income from agriculture = 1, otherwise = 0 ± 
 Training Head of household attended any formal training in agriculture = 1, otherwise = 0 + 
 Literate Literate head of household = 1, otherwise = 0 + 
 Like agri Farmer likes agriculture as a profession = 1, otherwise = 0 + 
 Herd size (No.) Herd size of milch dairy animals (continuous) + 
 Price milk (INR) Price per litre of milk (continuous) + 
 Farm science centres Whether accessed Farm Science Centre = 1, otherwise = 0 + 
 Extension workers Whether accessed extension workers = 1, otherwise = 0 + 
 Farm science centres × entensionworker Whether accessed Farm Science Centre and extension workers (interaction) + 

 
 

Table 2. Selected institutional and socio-economic characteristics of dairy farmers using veterinary services 

Characteristics Number Percentage* 
 

Sample households (million) 55.23 – 
Veterinary services used (million) 22.42 40.59 
Veterinary services available within the village (million) 12.94 23.43 
Family size (1–5; million) 28.33 51.29 
Socially forward (million) 39.28 71.12 
Average land holding (ha) 1.47 – 
Principal source of income from agriculture (million) 38.73 70.12 
Head of household attended any formal training in agriculture (million) 1.01 1.83 
Literate head of household (million) 29.98 54.28 
Farmer likes agriculture as a profession (million) 34.78 62.97 
Average herd size of milch dairy animals 3.11 – 
Average price per litre of milk (INR) 10.92 – 
Whether accessed farm science centres (million) 0.36 0.65 
Whether accessed extension workers (million) 3.54 6.41 

*Figures indicate percentage to sample households (55.23 million). 
 
 
average land holding size being 1.47 ha. The household 
size of half the dairy farmers was 1–5. The head of the 
household played an important role in the decision-
making processes. The literacy of the dairy farmers was 
also an important attribute determining the use of veteri-
nary services. From Table 2 it can be found that 54.28% 
heads of dairy households are literates, but only 1.83% 
heads of households had obtained formal training in agri-
culture. About 63% of the dairy farmers admitted that 
they liked agriculture as a profession. The average herd 
size of milch animal per dairy farmer is about 3.11. The 
average sales price (during the last 30 days of survey day) 
per litre of milk was INR 10.92. Access to farm science 
centres and contact with extension workers are the surro-
gate indicators of access to public sectors institutions. 
These institutions have a mandate to transfer information 
and technology to the farmers. From Table 2 it can be 
seen that only a fraction (0.65%) of dairy farmers had  

accessed the farm science centres, personally. However, 
the contacts of the extension workers with the dairy 
farmers were somehow satisfactory. 

Factors influencing the use of veterinary services 

Empirical estimates derived from the binary logit model 
are presented in Table 3. Signs of empirical estimates 
correspond with as purposed in Table 1. Given that the 
model included several binary variables, the chosen level 
of statistical significance was 1% and 10%. 
 Out of the 13 influential factors, 10 are statistically signi-
ficant at 1% and 10% level. However, the explanatory 
power of logit model is quite low, as pseudo R2 value is 
0.0543. But goodness of fit is not as important as statisti-
cal and economic significance of the explanatory vari-
ables19,20. The observed proportional relationship between
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Table 3. Binary logit model coefficient estimates for determining farmers using veterinary services 

Characteristicsa Coefficientsb SE z p > z 
 

Veterinary services available within the village 0.8473 0.0275 30.81 0*** 
Family size (1–5) 0.0344 0.0251 1.37 0.171 
Socially forward 0.2218 0.0279 7.95 0*** 
Land holding 0.000011 0.0000057 1.93 0.063* 
Principal source of income from agriculture 0.0248 0.0278 0.89 0.371 
Head of household attended any formal training in agriculture 0.5264 0.0864 6.09 0*** 
Literate head of household 0.0975 0.0252 3.87 0*** 
Farmer likes agriculture as a profession 0.3185 0.0261 12.20 0*** 
Herd size of milch dairy animals 0.0670 0.0054 12.41 0*** 
Average price per litre of milk 0.0238 0.0022 10.82 0*** 
Whether accessed farm science centres 0.8854 0.1835 4.83 0*** 
Whether accessed extension workers 0.4392 0.0509 8.63 0*** 
Whether accessed farm science centres and extension workers 0.1845 0.3196 0.58 0.56 
Constant –1.3837 0.0397 –34.85 0*** 

an = 29,020; log likelihood = –18,750.85; LR χ 2(13) = 2155.31; Prob > χ 2 = 0.00 and Pseudo R2 = 0.0543.  
bSignificant at 1% (***) and 10% (*). 

 
 

 
 

Figure 1. Z-statistics of interaction effect (access to farm science cen-
ters and extension workers) using the logit model. 
 
 
veterinary services available within the village and use  
of veterinary services implies that distance of availabi- 
lity of veterinary services positively influences the farm-
ers decision to use them. The family size and principal 
source of income from agriculture are positively related 
with the use of veterinary services, but these do not signi-
ficantly influence the decision to use them. The results 
further indicate that farmers belonging to the socially 
forward class are more likely to use the veterinary ser-
vices. As we know that in India land holdings are much 
more unequally distributed among the farming commu-
nity compared to dairy animals21. From the analysis car-
ried out in this study, it is seen that the size of land 
holdings of dairy farmers significantly influences the  
decision to use veterinary services. This means inequality 
of land distribution among the dairy farmers influences 
unequally the decision to use veterinary services. A posi-
tive relationship was observed between literacy levels of 
the heads of the dairy farmer households and use of vet-
erinary services. It implies that improving the literacy 
level of dairy farmers would increase the likelihood of 
using veterinary services. Formal training of the head of a 
household in agriculture significantly influences the deci-

sion of the household to use the veterinary services. It 
means to strengthen the decision of dairy household to 
use the veterinary services, needs more training on ani-
mal healthcare and management practices. Dairy farmers 
who liked agriculture as a profession indicated profitabi-
lity as a criterion for their being in the profession. 
 The logit analysis further establishes that farmers who 
express their liking for agriculture as a profession posi-
tively (statistically significant) influence the decision of 
dairy farmers to use of veterinary services. The farmers 
who keep large number of dairy animals are more par-
ticular on the use of veterinary services. In reality, farm-
ers with large herds are relatively cautious regarding the 
use of veterinary services, since this has economic impli-
cations on their enterprises. This also indicates that as 
commercial dairy farming increases in India, it will open 
up new opportunities for veterinary service providers. Re-
turns from milk production positively influence the deci-
sion of dairy farmers to use veterinary services. This 
implies that as dairy farming becomes more remunera-
tive, there is a greater need for diffusion of new health-
care services at farm level. Institutional framework plays 
an important role in the adoption of any technology at 
farm level either its agriculture or veterinary practices. 
Accessibility of farmers to the farm science centres and 
contact with extension workers also play an important 
role in the pro-poor farm societies for adoption of new 
technologies. It is found that access to farm science cen-
tres and contact with extension workers are statistically 
significant at 1% level of significance, which indicates 
that these contribute positively in the decision-making 
process towards the use of veterinary services. Nonethe-
less, their interaction term is non-significant (z-statistic is 
0.58), which implies that persons who have access to 
farm science centres and contact with extension workers 
are not likely to use veterinary services. This can be explai-
ned by the cumulative effects between pull and push 
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Table 4. Marginal effects of explanatory variables on the probability of veterinary services used 

Characteristicsa Marginal effect SE z p > z 
 

Veterinary services available within the village 0.2082 0.0066 31.55 0*** 
Family size (1–5) 0.0084 0.0061 1.38 0.171 
Socially forward 0.0540 0.0067 8.06 0*** 
Land holding 0.000002 0.0000011 1.82 0.063* 
Principal source of income from agriculture 0.0061 0.0068 0.90 0.37 
Head of household attended any formal training in agriculture 0.1308 0.0213 6.14 0*** 
Literate head of household 0.0238 0.0062 3.84 0*** 
Farmer likes agriculture as a profession 0.0773 0.0063 12.27 0*** 
Herd size of milch dairy animals 0.0164 0.0013 12.62 0*** 
Average price per litre of milk 0.0058 0.0005 11.60 0*** 
Whether accessed farm science centres 0.2168 0.0422 5.14 0*** 
Whether accessed extension workers 0.1091 0.0127 8.59 0*** 
Whether accessed Farm Science Centre and extension workers 0.0456 0.0797 0.57 0.567 

aSignificant at 1% (***) and 10% (*). 
 
 
factors. In case of few observations, the interaction effect 
is statistically significant, which are smaller in numbers 
whereas for others it is non-significant, which are larger 
in numbers (Figure 1). However, after running the inteff 
command, the mean interaction effect was found to be 
positive (0.0237) and varies widely. This implies that 
policy interventions required for making prompt to the 
state extension functionary and farm science centres, re-
sultant more dairy farmers could use veterinary services. 
 Table 4 presents marginal effects of the variables 
which are presented in Table 3, with significant coeffi-
cients for the use of veterinary services. These probabili-
ties show how changes in specific variables affect the 
probabilities of dairy farmers reacting positively or nega-
tively towards the use of veterinary services. 
 Truly, marginal effect computed for continuous vari-
ables is not comparable with those computed for binary 
variables. The responses of dairy farmers towards the use 
of veterinary services are greatly influenced (21.68%) by 
the unit increase in access of farm science centre. The 
next most influential variable is given an increase in vet-
erinary services availability in the villages is enhanced 
20.82% of probability for the use of veterinary services. 
Alternatively, longer distances may imply inability to  
access veterinary services. The result of marginal effect 
also shows that with unit increase in the training of dairy 
farmers, one can enhance the probability of use of veteri-
nary services by 13.08%. If increase in accessibility  
to extension workers is enhanced by a unit, then it  
would increase the probability of use of veterinary ser-
vices by 10.91%. Overall, these four variables are most 
likelihood variables that could increase the probability of 
use of veterinary services among the dairy farmers. From 
the policy perspective purpose, there is a need to 
strengthen the institutional framework in the country.  
Institutions like veterinary hospitals, farm science  
centres and extension departments could play an impor-
tant role in the adoption of use of veterinary services in 
India. 

Conclusion 

This study has shown the importance of identifying fac-
tors that determine the likelihood of using veterinary ser-
vices in smallholder dairy farming systems in India. 
Descriptive analysis revealed that for majority of dairy 
households, the principal source of livelihood is agricul-
ture and they have small landholdings. The integration of 
small landholding with dairy farming offers an opportu-
nity to these marginalized famers to diversify farming 
business and secure their livelihoods. In the smallholder 
production system it is important that Government and 
other related agencies make efforts to improve the socio-
economic profile of the farmers through planned exten-
sion activities along with other policy instruments. 
 Based on the logit model, it is found that the dairy 
farmers using veterinary services possess attributes like 
large landholdings, own large herds and receive higher 
prices for milk. In addition, the heads of these households 
are educated, formally trained in agricultural practices 
and have a liking for agriculture as a profession. In the 
social structure, farmers belonging to the forward class 
are more likely to use the veterinary services. The propor-
tional relationship between veterinary services available 
within the village and use of these services implies that 
distance of availability of veterinary services positively 
influences the farmer decision to use them. Farmers who 
have access to public institutions like farm science cen-
tres and contact with extension workers are more likely to 
use veterinary services. Direct Government involvement 
in veterinary services has been justified on social rather 
economic grounds, particularly under the background of 
the Indian smallholder dairy farming system. The institu-
tions supporting veterinary services would become more 
effective if they introduce suitable organizational changes 
and use technology to reduce transaction costs. 
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