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Effective and efficient delivery of animal health and
production services is considered as vital for gainful livestock
development and hence, efficient delivery of livestock services
has become a subject of rising concern to many national and
international organisations including FAO (Kleeman 1999).
In India, the Government maintains a large public
infrastructure on livestock services but there are questions
about the service utility and reach to the livestock producers.
The Indian Planning Commission (2007) reported that the
services are neither sufficient nor free. The Department of
Animal Husbandry and Dairying both at Centre and in the
States maintain a large infrastructure, and this infrastructure

requires institutional restructuring to become effective.
Public sector is believed to be the appropriate means of

delivering livestock services, but the government generally
could not perform much efficiently (Leonard 1993). GOI
(1996) observed that free veterinary and artificial
insemination services have resulted in a vast and expensive
infrastructure, which the state governments are finding
difficult to sustain. Policy initiatives aimed at increased cost
recovery, which could alleviate these financial difficulties,
however, are often deferred by the policy makers on the
assumption that the farmers would not be willing to pay for
these services. Ahuja and Sen (2006) indicated that there
was significant willingness to pay for animal health services
and the households valued these services tremendously and
were not looking for subsidies.

In the light of above context, this study was undertaken
to assess (i) the variations in the stated willingness to pay
(WTP) values, and (ii) variations in the probability of stating
a positive WTP values for respondents who declared that
they were not willing to pay. The study will provide an idea
on the cost recovery, or deciding measures whether the
government should provide these services at all.
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ABSTRACT

A study was undertaken in southern peninsular State of India, the Tamil Nadu State, to assess the farmers’ ‘willingness
to pay’ (WTP) for improving the quality of livestock services delivery, in terms of geographical proximity, waiting
time, drug availability and attitude of staff. The districts of the state were categorized as ‘livestock developed’ (LD) and
‘livestock under developed’ (LUD) based on initial base line developed. Contingent valuation (CV) approach and Tobit
regressions were used to assess (i) the variations in the stated willingness to Pay (WTP) values, and (ii) variations in the
probability of stating a positive WTP values for respondents who declared that they were not willing to pay. Overall, the
respondents in the study area were willing to pay `8.12 for improving the geographical proximity attribute of the public
veterinary centre, while they were ready to pay `8.12 for minimising waiting time in public veterinary centres. To
benefit from a better attitude exhibited by the staff of public veterinary centres, the farmers were willing to pay `5.20
and were willing to pay an average of `6.58 as extra user fee on every visit so as to get all the medicines and breeding
facilities in the public veterinary centre at all times. An absolute concordance on the levels of attributes and the variations
in the stated positive WTP values for quality improvements was noticed. Tobit regression analyses on the improvements
of all above attributes indicated that the farmers who were at disadvantaged levels of each attribute were willing to pay
more compared to those at an advantaged levels.
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MATERIALS AND METHODS
The districts of Tamil Nadu State were categorized as

‘livestock developed’ (LD) and ‘livestock under developed’
(LUD) based on initial base line data gathered using the value
of livestock output, rural human population and common
property resources available for livestock farming. Four
districts, two each from livestock ‘developed’ (Coimbatore
and Villupuram districts) and ‘under developed’ (Thanjavur
and Sivagangai districts) areas were selected randomly. From
these districts 320 farmers (80 from each district) were chosen

by adapting multistage random sampling technique.
Information on socio-economic status of the selected farmers,
livestock possession, accessibility of veterinary services,
costs incurred, true maximum WTP for total annual health
care services for sheep and goats, etc. were collected by
personal interview through the structured and pilot-tested
interview schedule.

The respondents were asked to characterize the status quo
level of seven attributes of public livestock services and
assess a transition from the status quo to the preferred state.

Table 1. Specification of explanatory variables for the Tobit regression models

Quality parameters stated to be improved Levels of attributes Scoring/measurement scale

Geographical proximity to public veterinary centre

Waiting time before meeting the service provider

Attitude of the public veterinary centre’s staff

Being able to find the prescribed treatment/AI

Socio-economic parameters

Sex of respondent

Age of respondent

Educational level of respondent

Annual household income

Livelihood share of livestock

Milk price

Quantity of milk sold

Possession of crossbred/graded buffaloes

Veterinary livestock unit

Purpose of visit to public veterinary centre

No. of previous visits made during the last year

Distance from the public veterinary centre

Very far, far, average, close, very close

Very long, long, average, not long, not
long at all

Good, fair, bad, very bad

All, some of them, None

Male; female

Continuous

Illiterate; primary; secondary;  collegiate

Continuous

Continuous

Continuous

Continuous

Possessing; not-possessing

Continuous

Treatment; AI

Continuous

Continuous

1, very far; 0 , otherwise
1, far; 0, otherwise
1, average distance; 0, otherwise

1, very long; 0, otherwise
1, long; 0, otherwise
1, average; 0, otherwise

1, very bad; 0, otherwise
1, bad; 0, otherwise

1, none of them; 0, otherwise
1, some of them; 0, otherwise

1, male; 0, otherwise

In years

0, illiterate; 1, primary; 2,
secondary; 3, collegiate

In ` ‘000

Proportion of income from livestock
to total income

` per litre

Litres per day

1, if possessing; 0, otherwise

Units

1, if treatment; 0,otherwise

Counts

Travel time in minutes

Geographical proximity, ‘close’ and ‘very close’ are combined and included in the constant; waiting time, ‘not long’ and ‘not long at all’
are included in the constant; attitude, ‘good, < and ‘fair’ are combined and included in the constant; drug availability, ‘all’ is included in the
constant.
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The attributes of public livestock services listed were, (i)
geographical proximity, (ii) waiting time, (iii) attitude of staff,
and (iv) drug availability. Contingent valuation (CV)
approach was used to study whether the farmers would be
willing to pay any extra user fee to receive a better quality
service was enquired, followed by presenting a payment card,
having anchors of `5, starting from `5 to `500, if their
answer to the above question was positive.

Modelling
Tobit model was used to analyse the association between

willingness to pay values for the stated quality improvements
in the public livestock services and the respondents’
demographic and socio-economic characteristics in the study
area as described by Tobin (1958). This model was preferred
over the OLS estimator which fails to account for qualitative
differences between the limit observations (those with zero
WTP) and the non-limit observations (those with WTP > 0),
leading to erroneous estimation of marginal effects
(Donaldson et al. 1998 and Mataria et al. 2004).

Cameron and Huppert (1989) suggested using interval
regression for analyzing payment card interval WTP data.
However, Tobit model was used here following Whitehead
et al. (1995) and Johnson et al. (1998), since the data
contained a high ratio of zero values and relatively narrow
intervals, because the payment card used in this study
portrayed a thinner interval between anchors to find the WTP
value for quality improvements.

Following Mataria et al. (2004), 4 Tobit regression
analyses, each followed by Ramsey’s (1969) RESET test
were carried out to explore the relationship between each of
the partial WTP values and the corresponding quality
attribute’s status quo level, adjusting for farmers’ socio-
demographic and economic characteristics, besides variables
concerning the location of the public veterinary centre. The
marginal effects of (i) variations in the positive WTP values,
and (ii) variations in the probability of stating a positive WTP
values for respondents who declared that they were not
willing to pay were estimated. The list of explanatory
variables and their specifications are presented in Table 1.

RESULTS AND DISCUSSION

Results of the 4 Tobit regressions along with the marginal
effects of the independent variables on the stated WTP values
are presented in the section that follows.

Geographical proximity
The farmers in LUD districts were willing to pay a mean

sum of `6.16 to have a close proximity of the public
veterinary centre, while LD districts’ farmers were ready to
pay `9.25. Overall, the respondents in the study area were
willing to pay `8.12 for improving the geographical
proximity attribute of the public veterinary centre (Table 2).

The probability that the respondents visiting from a ‘very

far’ place to the public veterinary centre be willing to pay in
order to have a ‘very close’ centre was 0.253 greater than
that of a respondent living ‘very close’ or ‘close’ to the centre.
Moreover, those living ‘very far’ from a centre were willing
to pay an extra `13.01 at every coming visit to have a very
close centre (Table 3). Farmers who perceived the distance
separating them from the centre as ‘far’ had a higher
probability of 0.473 than that of farmers perceiving the
distance as ‘very close’ or ‘close’ to be willing to pay to
have a ‘very close’ centre; and they were willing to pay ̀ 8.19
more at every visit for this purpose. The probability that a
respondent’s WTP value to have a ‘very close’ public
veterinary centre be greater than zero, given that the farmer’s
perception of the distance to the centre was ‘average’, was
0.216 higher than that of a farmer perceiving the distance as
‘very close’ or ‘close’. More over those living at an average
distance from the centre were willing to pay `5.59 for every
visit to the centre. The results indicated an absolute
concordance between WTP results and distance perception
in terms of the WTP values stated. Further, the farmers in
LD districts had a higher probability of 0.082 than LUD
districts’ farmers to state a positive WTP value to have a
very close public veterinary centre, and were willing to pay
an extra ̀ 1.33 for this purpose, all things being equal. Results
suggested that the respondents with higher quantity of daily
milk sold, had a higher probability of 0.009 to state a positive
WTP value to have a very close public veterinary centre,
and were willing to pay an extra `0.15 on each visit for this
purpose. Similarly, farmers possessing crossbred cattle and/
or graded buffalo had a greater probability of 0.147 to state
a positive WTP value to have a very close public veterinary
centre, and were willing to pay an extra `1.94 for this
rationale. Farmers those visited the centre for availing animal
health services exhibited a higher probability of 0.134 than
those visited for insemination to state a positive WTP value
in order to have a very close public veterinary centre, and
were willing to pay an extra `1.93 on every visit. Similar
results were reported by Sanjay Kumar et al. (2011) in
Maharashtra, and when the farmer’s locality was away from
the public veterinary centre, the WTP value increased
significantly for home services. The above results explicitly
revealed the importance that the farmers attached on this
attribute, which in turn, suggests opening up new public
veterinary centres at places where animal population is dense.

Waiting time
As could be seen from the Table 2, farmers of LD districts

were willing to pay more (` 8.45) than the farmers of LUD
districts (` 7.38) to reduce the waiting time before the case
was being attended by the service provider in the public
veterinary centre. On an average, the respondents in the study
area were willing to pay `8.12 for minimising waiting time
in public veterinary centres.

The probabilities that respondents who waited ‘very long’
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and ‘long’ time before being their cases attended to by the
service provider be willing to pay to benefit from a waiting
time perceived as not long at all, were 0.089 and 0.214,
respectively, higher than that of a respondent who waited
‘not long’ or ‘not long at all’ (Table 3). Those waiting very
long and long were willing to pay a comparable extra user
fee of `15.76 and `6.46, respectively, on every visit so as to
get benefited from a waiting time perceived as ‘not long at
all’. As shown in the geographical proximity attribute, the
respondents with a higher quantity of milk sold had a higher
probability of 0.005 to state a positive WTP value to have a
waiting time as ‘not long at all’. The results indicated that
the increase in the veterinary livestock units owned would
have a negative marginal probability for stating a positive
WTP value to improve waiting time attribute. If the purpose
of visit to public veterinary centre was availing animal health
services, the farmers had a higher marginal probability of
0.074 to state a positive WTP value to benefit from minimised
waiting time, and were willing to pay an extra `1.68
compared to those visited for availing bovine breeding
services in the centre. The other factors relevant to district
versatility and demography were not significantly influencing
the results of the model fitted. It was observed that the waiting
time attribute got worst, on occasions, because of uncertainty
over timing of visit of service provider, which could be solved
by improving man power and also through enforcing strict
adherence towards service timings.

Drug/Artificial insemination (AI) availability
The farmers were willing to pay an average of `6.58

(Table 2) as extra user fee on every visit so as to get all the
medicines and breeding facilities in the public veterinary
centre at all times. This WTP amount was significantly varied
between LUD and LD districts as `4.81 and `8.32,
respectively.

Tobit analysis results (Table 3) indicated that the farmers
who were unable to get any prescribed drug/AI had higher
probability of 0.597 (P < 0.01) to state a positive WTP to
gain from getting all the medicines at the centre itself, and
were also willing to pay an user fee of `12.72 compared to

those who found ‘all’ medicines at the centre. Similarly,
the visitors of the centres who found only some of the
drugs prescribed were having a marginal probability of
0.0563 (P< 0.01) to state a positive WTP. They were also
ready to pay an extra user fee of `7.77 for getting all the
drugs always at the centre. The farmers in LD districts
exhibited a higher probability of 0.175 (P < 0.01) for
departing towards a positive WTP to get all the prescribed
drugs at the centre itself and were willing to pay an user fee
of `1.57 for this endeavour. Interestingly, all the milk related
factors incorporated in the model, viz. milk price, quantity
of daily milk sold and possession of crossbred cow and/or
graded buffalo had exhibited higher probabilities of 0.099
(P < 0.01), 0.014 (P <0.05) and 0.201 (P < 0.05), respectively,
to state a positive WTP value for getting the prescribed drugs
always at public veterinary centre. A rupee increase in milk
price per litre would increase the WTP amount by `0.87,
while a litre increase in the quantity daily milk sold would
increase the WTP amount by `0.12 to get all the drugs in the
centre itself. Similarly, farmers owning crossbred cows and/
or graded buffaloes inclined to pay an user fee of `1.69
compared to those not owning, to find all the prescribed drugs
at the centre itself.

Attitude of public veterinary centre’s staff
In order to benefit from a better attitude exhibited by the

staff of public veterinary centres, the farmers in LUD districts
were willing to pay a mean sum of `6.00, while LD districts’
farmers were ready to pay only `4.41 for this purpose.
Overall, the respondents in the study area were willing to
pay `5.20 for improving the attitude of public veterinary
centres’ staff (Table 2).

Results of the Tobit regression analysis suggested that the
farmers who found the attitude of the personnel of the public
veterinary centre as ‘very bad’ and ‘bad’ had higher
probabilities of 0.702 (P < 0.01) and 0.734 (P < 0.01),
respectively, to state a positive WTP value to be treated in a
‘good’ manner, in comparison with those who already found
that they were treated ‘good’ in the centre (Table 3). Further,
farmers who had been treated in a ‘very bad’ and ‘bad’ manner

Table 2. Status quo level of attributes and their WTP values for improvement

Attributes LUD districts LD districts Overall ‘t’ value

Travel time (min) 35.19 (1.20) 34.02 (1.11) 34.41 (1.22) 0.96 NS

WTP 6.16 (0.58) 9.25 (0.42) 8.12 (0.37) 4.03**
Waiting time (min) 31.30 (0.32) 32.32 (1.13) 32.16 (0.59) 0.85 NS

WTP 7.38 (0.40) 8.45 (0.41) 8.12 (0.29) 2.56*
Drug availability score 1.5796 (0.08) 1.5806 (0.08) 1.5801 (0.0576) 0.01NS

WTP 4.81 (0.61) 8.32 (0.75) 6.58 (0.49) 3.64**
Staff’s attitude score 1.7875 (0.05) 1.8375 (0.05) 1.8125 (0.04) 0.72NS

WTP 6.00 (0.48) 4.41 (0.48) 5.20 (0.34) 2.35*

Figures in parentheses indicate standard errors; NS Not significant (P>0.05); ** highly significant (P<0.01); * significant (P<0.05).
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were willing to pay an extra user fee of `11.77 and `11.52,
respectively to benefit from a good attitude of the centre’s staff.
It is imperative to note that the females had a higher probability
(0.174) than males to state a positive WTP value, so as to benefit
from a better attitude of staff. Similarly, as age of the
respondent increases, the marginal probability of stating a
positive WTP for attitude improvement would increase by
0.010 (P < 0.01) and they were willing to pay an extra user fee
of `0.05 (P < 0.01). As expected, improvements in the
educational level of respondents increased the probability of
stating a positive value by 0.140 (P < 0.01) and also increased
their WTP amount by `0.76 (P < 0.01). The regular visitor to
public veterinary centre, which was measured in terms of
number of visits to the centre in the last one year, had a
probability of 0.041 to state a positive WTP value and was
willing to pay an additional user fee of ̀ 0.22 on every visit so
as to gain from the better attitude of staff.

An absolute concordance on the levels of attributes and
the variations in the stated positive WTP values for quality
improvements was noticed. Tobit regression analyses on the
improvements of all above attributes indicated that the
farmers who were at disadvantaged levels of each attribute
were willing to pay more compared to those at an advantaged
level. The study suggested that, as most of the livestock
keepers were willing to pay for high-quality animal health
care and bovine breeding services, there is a need to improve
the quality of public livestock services, in terms of
geographical proximity, waiting time, drug availability and
attitude of staff. The farmers are willing to pay for the reduced
travel distance, which would in turn reduce transportation
stress and also cost. Therefore, the number of veterinary
institutions delivering livestock services should be increased,
besides ensuring their presence amidst rural habitations, so
that the services can be charged nominally. Public veterinary
centres should be improved by equipping with necessary
infrastructure and imparting latest technical know-how to
the service providers, so that early recovery from illness can
be ensured for which partial cost recovery measures from
the users can be imposed as the farmers are willing to pay.
Although the public veterinary centres continue to be the
single major animal health care and bovine breeding service
providers, the efficiency and the effectiveness with which
they deliver the services appear to have been lesser than
expected, with the need for huge financial resources required
on the part of the government to create and sustain necessary
clinical and breeding infrastructure and the enormous drain
on government to support manpower. Demand for public
services is likely to dwindle unless the quality of public
veterinary services is improved.
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