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Abstract This study analyzed the determinants for choice
of animal health providers in a semiarid pastoral area with
an aim of identifying specific attributes that could be
targeted for intervention to enhance pastoralist access to
quality veterinary services. The data were collected through
administration of semi-structured questionnaires to 350 ran-
domly selected household heads in different locations in
Narok County of Kenya. Most of these respondents had no
formal education (66.9 %), and most households were head-
ed by men (88.9 %). The men were in control of sales
(84.2 %), purchases (83.7 %), and treatment of sick cattle
(70.3 %), while women were responsible for milking
(83.8 %). Animal health services were delivered by drug
stockists (87.76 %) and government veterinarians (12.24 %)
. The time spent while seeking animal health services and
transport cost were specific attributes with impact on the
probability of choice for service providers. Although dis-
tance covered to the preferred service provider was a signif-
icant attribute, it was inversely related to the probability of
choice. The other factors including herd sizes, age and sex
of household head, cost incurred per visit, level of education
of household head, and the number of visits did not have
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significant impact on choices. These findings support com-
mercialization of veterinary services in marginalized areas
where the delivery of essential animal health services such
as disease control programs are often viewed as a public
good. In order to enhance delivery of veterinary services in
these areas, it is proposed that public and private means are
investigated to support qualified veterinarians and to
strengthen the activities of untrained personnel operating
drug outlets.

Keywords Pastoralism - Animal health services - Livestock
policy - Kenya

Introduction

The pastoralist communities living within east Africa have
been described to be faced with more challenges in their
way of life due to population growth; loss of grazing land to
crop agriculture, ranching, game parks, and rapid urban
growth; increased commoditization of the livestock econo-
my; and dislocations brought about by drought and famine
(Elliot 2001). In addition, these pastoralists face challenges
on access to affordable and reliable veterinary services
(Leyland and Catley 2002; Okwiri et al. 2002).

The delivery of animal health services in marginalized
areas have been hampered by several challenges including
lack of resources by government and the low incentives for
setting up private practices (Leonard 2004; Ngeiywa and
Masake 2009). Following the introduction of structural ad-
justment program by the World Bank, which proposed privat-
ization of veterinary services, the growth of private veterinary
delivery system was not uniform across different livestock
systems (Oruko et al. 2000). In the smallholder production
system where there was ready market for livestock and live-
stock products and where farmers were considerably wealthier
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and had knowledge on good husbandry practices, the growth
and establishment of private delivery system had fewer chal-
lenges (FARM-Africa 2003; Leonard 2004). On the other
hand, under the arid and semiarid areas, where the government
veterinary services had never been properly organized, the
growth of private veterinary delivery system faced several
constraints including lack of opportunities for diversification
of veterinary services and poor cash flows, and therefore, few
practitioners established veterinary practices in this areas
(Okwiri et al. 2002; Young et al. 2003). In these pastoral areas,
the idea of community-based animal health-care workers
(CBAHWSs) who were facilitated by the non-governmental
organizations emerged to fill the gap left by this inadequate
veterinary service delivery (Leyland and Catley 2002;
Mugunieri et al. 2002; Okwiri et al. 2002).

A review of several studies that assessed the impact of
these CBAHWs within these marginalized areas have
shown that pastoralists who rely on CBAHWSs for animal
health services realized a high level of production from their
livestock as compared to those who did not obtain these
services (Leyland and Catley 2002). However, to date, the
economic sustainability of CBAHWs still remains un-
known; besides, policy on delivery of animal health care
still has not incorporated their role despite the idea gaining
momentum in the arid and semiarid areas within Kenya
(Mugunieri et al. 2004). On the other hand, veterinary drugs
are available in stockist shops also referred to as “the Duka
model,” and pastoralists and other farmers have got access
to this for treatment of their sick animals. In some areas,
these drugs are also sold to pastoralists and farmers through
illegal market channels (Mugunieri et al. 2002). The live-
stock farmers in these areas rely on drug manufactures in-
serts, drug leaflets, and advice from private paraveterinary
professionals for information on how to administer these
veterinary products, but misuse of these drugs is rampant
(Okwiri et al. 2002; Machila et al. 2007; Ngeiywa and
Masake 2009; Maingi and Njoroge 2010). The use of
ethno-veterinary products for treatment of sick animals is
also common under these extensive cattle systems (Ole-
Miaron 2003). According to this author, the Maasai herbal-
ists have a strong knowledge on ethnomedical products that
are used for treatment of most prevalent animal and human
diseases.

While the provision of veterinary services had been
privatized in Kenya and other countries within sub-Sahara
Africa, the growth of private veterinary delivery system in
marginal areas still faces constraints, while factors that can
be targeted for interventions to improve the quality of ser-
vices are not well documented. The aim of this study was to
identify some specific attributes that could be targeted for
intervention to enhance access to quality animal health
services by pastoralists. The results from this study would
be useful for policy formulation on delivery of animal health
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services in semiarid pastoral areas of Kenya and other
similar production systems.

Materials and methods
Study area

The study was conducted in Narok County, Kenya, an area
of about 15,000 km? that lies between 0°50” and 2°05' S and
35°58" and 36°00" E and is inhabited by the Maasai com-
munity. It receives between 500 and 1,800 mm of rainfall
per annum, and temperature ranges between 5 and 28 °C
(ALRMP 2007).

Selection of study locations

Location was used as the sampling unit for this study. This is
an administrative area that falls within a division and a
district in that sequence. These locations were randomly
selected from a list obtained from the government office.
Nine out of 17 locations in Osupuko and Mau East divisions
were selected for this study. The two divisions were initially
purposively selected because they had high number of cattle
both in Narok South and North districts, respectively, based
on advice from the local veterinary officers. The selected
locations included Enoosupukia; Suswa; Keekonyokie;
Ntulele; Ongata Naado; Naroosura; and Elangata Enterit,
Enkutoto, and Ntuka.

Household data collection

A pretested semi-structured questionnaire was administered
to pastoral household heads by enumerators who were
recruited from these locations and trained by the first author.
These enumerators were identified with the assistance from
local veterinary officers and government administrators.
They were either secondary school leavers or college grad-
uates with training in general agriculture or animal health. In
Narok South district where no college graduates were found,
veterinary scouts who work closely with the local veterinary
officer were recruited. These veterinary scouts acted as early
warning system by reporting outbreak of livestock diseases
to government officers, besides helping in vaccination cam-
paigns. The veterinary scouts recruited for this study had
secondary education. They had also obtained basic training
on identification of different diseases by the local veterinary
officer. The questionnaires were administered through sys-
tematic transect walks made within the locations while
passing every second homestead (manyattas) following a
sampled homestead. In case a household declined to partic-
ipate, the next household in the order was interviewed
instead. A minimum of 30 questionnaires were administered
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per study location, but in densely populated locations,
Keekonyokie, Ongata Naado, and Ntulele, more question-
naires were administered. A total of 350 household heads
were interviewed during this study. The data sought includ-
ed the following: sex of respondent, sex of household head,
age of respondent, level of education for household head,
cattle herd sizes, who were the preferred veterinary service
provider to the household, what was the estimated distance
in kilometers covered by household members while seeking
veterinary services from the nearest provider, what was the
estimated time in hours spent while seeking veterinary ser-
vices, how many times in a month did the household visit
the preferred service provider, how much money did the
household spent as transport cost to the preferred provider,
and how much money did the pastoralist spent during their
last visit to the preferred service provider.

Data management and analysis

The data collected were entered into a database developed in
Microsoft Access. Quantitative data were exported and an-
alyzed in a statistical package “IBM® SPSS® version 20.”
This was performed for the cost incurred on transport, time
spent while seeking providers, distance covered, and
amount of money spent by pastoralists' per visit to health-
care provider. Other household factors were also analyzed as
follows: sex of household head, sex of respondent, level of
education of household head, and cattle herd structure and
sizes. A Cox proportional hazard regression model was used
to evaluate the determinants of choice for veterinary service
providers, and significance level was set at 5 %. The choice
for a drug stockist was coded=1, and government veterinar-
ian, coded=0; the base outcome for the regression analysis
was the provision of veterinary services by the drug stock-
ists. The choices for service providers were fitted as depen-
dent variables, while other factors including the cost per
visit to the provider, sex of household head, sex of respon-
dent, level of education of household head, location, cost of
transport, the distance covered, cattle herd sizes, and the
time spent were all fitted as explanatory variables. The cost
incurred on veterinary services per visit, cost incurred on
transport, distance covered, and herd sizes were transformed
to logarithm base 10 values before the analysis.

Results

Description of household member's roles on cattle
husbandry

Of the total respondents, 14.55 % were female, while
85.5 % were of male gender. The female-headed households
constituted 11.21 % of the total respondents, while male-

headed households were 88.97 %. Most of the respondents
had no formal education (66.47 %), while the others had
varied level of education: primary (18.95 %), secondary
(10.79 %), and college (3.79 %). The men were responsible
for the purchase of cattle (83.7 %), sale of cattle (84.2 %),
and treatment of sick cattle (70.33 %), while women were
responsible for milking (83.8 %). Herding of cattle was the
responsibility of hired workers (54.01 %), men (14.54 %),
and sons (13.35 %). The average age for all respondents was
42.33+13.05 years with an average age for men being 41.67+
13.41 and 44.69+11.04 years for women.

Description of determinants for choice of veterinary service
providers

Most pastoralists obtained veterinary services from drug
stockists (87.76 %), while only 12.24 % were seeking
government services. The average distance covered while
seeking services from the drug stockists and government
veterinarians was 10.93 and 12.56 km, respectively. The
average number of visits that pastoralists made to drug
stockists and government veterinarians per month was
5.54 and 3.19 times, respectively, while the average cost
incurred on transport to the drug stockists and the govern-
ment veterinarians was US$4.7 and 7.4, respectively. The
cost incurred on veterinary services per visit to the drug
stockists and government veterinarians was US$15.33 and
31.88, respectively; however, this observed difference was
not statistically significant. The results in Table 1 summarize
the values of determinants for choice of animal health ser-
vice provider as reported by pastoralists.

The factors that significantly influenced the choice of
animal health service providers in this pastoral area included
the distance (p value<0.01), time spent while seeking ser-
vice providers (p value=0.017), and cost incurred on trans-
port (p value=0.003). The other household factors including
sex of household head, sex of respondent, cost incurred on
veterinary services per visit, age of respondent, cattle herd
sizes, the number of visits made per month to the provider,
and the level of education of household head did not signif-
icantly influence the probability of choice. The cost incurred
on transport was 19.73 times more likely to be a determinant
for choice of a drug stockist as compared to the government
veterinarian, while time spent while seeking the service
provider was 1.53 times more likely to be a determinant
for choice of a drug stockist as compared to the government
veterinarian. Conversely, the distance covered was 0.04
times more likely to be a determinant for choice of a drug
stockist as compared to the government veterinarian.
Table 2 summarizes the risk ratios, chi-square values,
and 95 % confidence limits of risk ratio for factors that
were determinants for choice of animal health service
provider.
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Table 1 Average measures for

factors influencing access to Factors Mean Median SD Minimum Maximum
veterinary services provision
to pastoralists Distance to veterinarian (km) 12.56 7.5 11.51 0.4 35

Distance to drug stockist (km) 10.93 8 9.41 0.3 46

Time to veterinarian (h) 2.30 2 1.43 0.25

Time to drug stockist (h) 1.54 1 1.25 0.083

Visits to veterinarian 3.19 2.5 2.03 1

Visits to drug stockist 5.54 3 7.69 1 30
Exchange rate=US $ 1=KES 80 Transport cost to veterinarian ($) 7.4 6.25 6.1 0.63 25
SD standard deviation, km Transport cost to drug stockist ($) 4.7 2.5 4.34 0.63 25
kilometer, $ US $ Cost on veterinarian ($) 31.88 18.75 30.8 1.25 100
*Herd sizes in veterinarian Cost on drug stockist ($) 15.33 6.25 22.88 0.38 125
treated herds Herd size® 97.15 65 94.18 7 435
°Herd sizes in drug stockists Herd size” 91.41 49 134.6 2 1,281

attended herds

Discussion

Most household heads who were approached during the
study granted an opportunity for interview, and none
expressed any reason for nonparticipation. There was a lot
of enthusiasm among the interviewees on sharing the infor-
mation and their experiences with the enumerators. Most
respondents were middle-aged people with experience on
cattle husbandry, but other members of the community who
were heading households were also interviewed. The
women-headed households were not common; however,
widows and other elderly women were interviewed as they
too carried out roles played by household heads. In male-
headed housecholds, women often preferred that men re-
spond to questions, and a few of these were revisited when
men were away at the time of visit.

The men were in control of livestock resources as shown
by their involvement in most activities that entailed income
and expenditure such as sales, purchases, and treatment of
sick cattle. The women, on the other hand, had adequate

access to milk produced from cattle, and this could probably
be due to their role in preparing food for the household. This
women's role can be viewed as an opportunity for educating
them on value addition to the milk produced from cattle for
purposes of marketing in order to empower them econom-
ically, besides the opportunities for training on hygienic
milk handling that will also have an impact on health status
of the household members and other people who currently
are consuming raw milk that exposes them to zoonoses such
as brucellosis which is prevalent under this extensive pro-
duction system (Muriuki et al. 1994; Kangethe et al. 2007).

The drug stockists dominated delivery of animal health
services under this pastoral area over the government veteri-
narians. A few veterinary scouts operating closely with local
veterinarian were also present; however, they were not fully
engaged in animal health service delivery. Their main role was
to report outbreak of diseases to the local veterinarian and
occasionally assist during vaccination campaigns.

This present study have identified time spent while seek-
ing veterinary services, the cost incurred on transport, and

Table 2 Chi-square values, risk

ratios, and their confidence Factors Chi-square Risk ratio 95 % lower bound 95 % upper bound

intervals for determinants of

choice for veterinary service Time spent 5.69 1.53* 1.08 2.16

providers by pastoralist Transport cost 8.61 19.73%x* 2.69 144.7
Distance covered 22.64 0.04%* 0.01 0.14
Herd size 0.50 1.41 0.55 3.62
Cost of service 0.04 1.13 0.58 7.4
Number of visit 0.53 1.04 0.94 1.14
Age of respondent 0.10 1.01 0.97 1.05
No education 2.77 - - -
Primary education 1.11 1.66 0.65 4.28
Secondary education 2.34 2.28 0.79 6.52

£p<0.05; **p<0.01
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the long distances that pastoralists travel as the main factors
influencing choice of animal health service provider and
hence acting as constraints to access for veterinary services
in pastoral areas. Other challenges that were previously
documented to affect animal health service delivery in
pastoral areas include lack of adequate credit facilities
to set up private practices, poor cash flow, sale of
veterinary products through black market, and long dis-
tances that pastoralists and animal health-care providers
have to travel to either access or deliver animal health
services (Okwiri et al. 2002; Leonard 2004; Ngeiywa
and Masake 2009).

Even though, from this study, the distance covered was
not as likely to influence the choice of a drug stockist, it was
previously described as a factor that determined choice of a
service provider in other production systems in Kenya and
Nepal (Irungu et al. 2006; Dirga and Shrestha 2012). The
estimated distance to health-care providers that was used for
this analysis was based on the opinion of pastoralists and not
the actual distance as measured between their homestead to
the nearest veterinary service provider and, therefore, may
have some degree of bias. However, the average cost in-
curred on transport could be argued to be positively corre-
lated to the distance traveled. This relationship may support
previous finding that distance is a significant choice factor
since transport cost was the main choice-specific attribute
that was identified to affect the choice probability for a drug
stockist. In a previous study, distance that animal health-care
providers must travel under pastoral areas before they can
break even was hypothesized to be prohibitive for the de-
velopment of an efficient animal health-care delivery system
(Ngeiywa and Masake 2009). Several authors have also
described it as the main cause of high transaction costs
borne by producers and health-care providers in the delivery
of veterinary services in marginalized areas (Ahuja et al.
2003; Ahuja 2004; Leonard 2004). Similarly, another study
had postulated that time spent while seeking animal health
services and the distance covered could be used to estimate
the opportunity cost associated with the provision of animal
health-care services in pastoral areas (Heffernan 2001). The
findings from our study support this hypothesis, since time
spent while seeking the veterinary services and the cost of
transport were the main determinants for choice of animal
health service providers.

Although the age of respondent and level of education of
household head were previously reported to be inversely
related to the choice probability for a service provider in
two studies conducted in Kenya and Nepal (Irungu et al.
2006; Dirga and Shrestha 2012), they had no significant
impact on choices in the present study. These could be due
to differences in the production systems. The present study
covered Maasai pastoral area, while these two studies were
conducted with sedentary cattle keepers. Other factors

including sex of respondent and sex of household head were
also not significant choice attributes.

The cost incurred on veterinary services per visit by
pastoralists did not differ significantly between the main
service providers. This was previously reported in India,
where it was observed that the poor did not have adequate
access to government veterinary services and that they paid
market level fees for animal health services despite the
government running a subsidized veterinary delivery system
(Ahuja et al. 2003). This has also been documented for
many countries within sub-Sahara Africa (Leonard 2004).
The belief that poor communities cannot afford veterinary
services offered by the private actors and that they are only
better served through subsided government veterinary ser-
vices, therefore, have no merit. These subsidized services
would also tend to benefit the rich who have power and
influence and can conveniently use their position to get
services as opposed to the poor members of the community
as was demonstrated in Orissa in India (Ahuja et al. 2003).

From our findings, it would be advisable for government
veterinary administration to subcontract some disease con-
trol activities including tick control, vaccinations, and other
essential services to the private practitioners, while they
retain the overall role of supervision, quality control, and
legislation. This will ultimately enhance access to quality
veterinary services to the poor pastoralist's community since
most government veterinary departments, as currently orga-
nized and funded, lack the ability to deliver services.
However, the private sector service providers would be able
to operate effectively as they are driven by the desire to
make profits; the pastoralist would be willing to pay for
better quality veterinary services, while the government
veterinary department will be acting to monitor and regulate
the quality of services and would only intervene when there
is an obvious sign of market failure through enhanced
legislation and arbitration.

Most of the drug stockists had no formal training in
animal health. This is an observation that had been made
in previous studies conducted under the arid and semiarid
pastoral areas in Kenya (Mugunieri et al. 2002; Okwiri et al.
2002; Bett et al. 2004). Additionally, they operated illegally
without relevant government approvals (Mugunieri et al.
2004). Furthermore, relying on these drug stockists or
CBAHWSs for the delivery of veterinary services raises
questions on the appropriateness of advice that pastoralists
get on handling and administration of veterinary drugs.
Nonetheless, their businesses seemed to grow as they are
responsive to the needs of pastoralists, in addition to their
willingness to accept low pay for animal health services
provided. These drug stockists can be incorporated in the
early identification and reporting of outbreak of diseases in
their areas of operation as was described for the CBAHWSs
model (Admassu 2002; Leyland and Catley 2002; Okwiri et
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al. 2002). This would strengthen disease surveillance and
monitoring within the pastoral areas. The effectiveness of
these drug stockists can be enhanced if they work under
supervision of a professional veterinarian, while opportuni-
ties for training should be provided as was suggested for
CBAHWSs (Admassu 2002). Although CBAHWs who are
supported by non-governmental organizations were not
common within this study area, their benefits to community
have been described, and these include provision of quality
drugs, offering advice on use of veterinary drugs, provision
of advice on the control of both endo- and ectoparasites, and
quick response to outbreak of notifiable diseases, besides
their knowledge of prevalent livestock diseases in their area
of operations (Mugunieri et al. 2004; Ngeiywa and Masake
2009). This is in addition to increased production potential
from pastoral herds that rely on services offered by these
CBAHWs (Leyland and Catley 2002).

Conclusion and recommendation

This study has identified the cost incurred on transport, time
spent while seeking services, and the distance covered as the
specific attributes that influences the choice of animal health
service provider under this pastoral area. Additionally, the cost
of veterinary services did not differ significantly between the
animal health service providers. The study shows market fail-
ure in the delivery of veterinary services and potential
suboptimal use of animal health technologies. In order to
enhance the delivery of quality animal health services in mar-
ginalized areas, it is proposed that public and private means are
investigated to support qualified veterinarians with the aim of
commercializing disease control activities offered as public
good such as vaccination and also to strengthen the current
activities of untrained personnel operating drug outlets.
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