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Abstract

Many community-based animal health services have been established in devel oping
countries. There are alarge number of publications and references describing these services
but only a few researchers have attempted a quantitative analysis of the components and
benefits of such programs.

The Basic Animal Health Service (BAHS) Project/GTZ in northern Malawi was established
in 1989 and will finish its activities in 2003. An Impact Assessment was implemented
during the BAHS field consolidation in 1996/97. The goal was to verify the effectiveness of
the scheme and to demonstrate the benefits farmers obtain by using BAHS would pay.

A series of studies were conducted. In Chapter | the characteristics of community-based
livestock service programs are described and an overview of different international projects
is provided. In addition, the background and philosophy of BAHS is explained and the
traditional way of livestock keeping portrayed.

In Chapter |1 data of a representative livestock population survey for the study areais
analyzed. The results provide evidence that more househol ds keep various species of
livestock than official data would suggest. An attempt is made to evaluate the link of
income status and livestock ownership of the rural people.

The results of a cross-sectional study involving 96 users, 96 part-users and 96 non-users of
the scheme are presented in Chapter 111. The findings suggest that users owned larger
numbers of livestock, were better educated and more open towards new methods compared
to their fellow part- and non-users.

Results of interviews with 42 village keymen (KM) and 84 veterinary assistants (VA), who
are the key playersin service delivery, are analyzed in Chapter 1V. Additional information
about their visit and treatment patterns are included. The foremost trend emerging from this
datawas the overall job satisfaction for both, KM and VA, which is a solid basis for further
expanding the scheme.



Chapter V contains the results of alongitudinal study. All 288 farms visited for the cross-
sectional study were monitored in regard to their livestock performances and husbandry
applications between July 1997 and February 1999. The results show that users of BAHS
had higher off-take rates in cattle, maintained more stable herds of ruminants and that their
livestock mortality was lower compared to both of the other groups. Users also applied a
range of livestock husbandry and management measures more frequently than part- and
non-users. During concluding interviews in January and February 1999, BAHS-users felt
significantly more positive about the past year in terms of livestock health and production
compared to both of the other groups.

Chapter V1 presents the results of the economic analysis of the BAHS-scheme. Partial
budget and cost benefit analysis are applied by using a spreadsheet model. Different
farming levels were modeled. Users achieved higher net returns from livestock production
compared to part- and non-users. It is assessed that the regional gross benefit farmers obtain
through livestock production annually amounts to US$ 45 Mio with BAHS and US$ 44 Mio
without, respectively. Different models were applied to evaluate the impact of an increased
density in BAHS usage.

The main challenge for the BAHS-program lies in intensified field extension, better support
for village keymen and veterinary assistants and a significant increase of involvement of
very poor households.
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. CHAPTER

Project Background

1. The need for Primary Animal Health
Activities (PAHA) in developing

countries



Characteristics of PAHA

Primary Animal Health Activitiesis a general term, which takes account of a number of
measures focusing on enhanced livestock health and production in devel oping countries.
A number of different phrases were and still will be applied but all of them include similar
features and goals. These are:

® L ow cost strategies concentrating on vital livestock health and management
issues of the farming community supported by strong extension components

° Community participation and principles of self-help to the extent of program-
ownership by the beneficiaries

° Commercialization and part-privatization of services involving measures, which
can range from long-term subsidization to complete cost recovery

There are no national or cultural boundaries for PAHA. The efforts made by many projects
over the past 20 years have proved the efficacy and appropriateness of PAHA-programs
(Kleemann, 1999; Huhn, 1990; De Haan and Bekure, 1991; McCorkle et al., 1995; FAO
Conference, 1997; BMZ Statement, 1997). This statement, however, does not play down the
various difficulties that have been experienced by many projects involved in the
implementation of PAHA. Turk (1995) assessed the effect of animal health projectsin

devel oping countries between 1960 and 1993 and concluded five major factors that
critically impact project longevity. These were (i) initial expenses and recurrent costs; (ii)
labour required; (iii) long-term effectiveness; (iv) difficulty in achieving the objectives; and
(v) governmental policiesor civil strife.



Complementing State Veterinary Service by PAHA

In the light of structural adjustment programs in many devel oping countries, privatization of
Government services in general and veterinary services in particular became awidely and
also critically discussed issue (Ellis, 1974; De Haan and Umali, 1992; Huhn, 1991;
Leonard, 1993; Mlangwa and Kisauzi, 1994; Leonard et. a, 1999; Schillhorn, 1999).
However, in order to improve animal health and production within subsistence farming
systems in devel oping countries, the required changes in service delivery can vary from
country to country or even from area to area (Sollod and Stem, 1991; Arambulo et al.,
1986). Odeyemi, et al. (1996) refers to the ongoing discussion of restructuring and
privatization of Government services, and suggests an analytical framework for animal
health service delivery. Different population "segments’, their spatial distribution and
specific health care needs would require specially tailored delivery systems.

Mugisha et al. (1998) found the up-take of animal health services amongst subsistence
farmer generally to be low. How could a system be set up, which allows appropriate service
delivery and cost recovery while targeting these people? Pritchard (1988) stressed the point
that service institutions in the developing world cannot be clones of their Western
counterparts. One of the major concerns with animal health programs in devel oping
countries s, that they are often not perceived as part of a system-approach. Animal health
delivery has to be strongly inter-linked with feeding, breeding and management but it also
has to be seen as a component of agricultural production in general (Kasschieter et al.,
1990). The involvement of local communities in setting up such a program is a key element
to avoid a single-commodity orientation.

Community-based Primary Animal Health Activities can look back on decades of
experience and one can hardly agree with the view of Hohn and Williams (1997) describing
veterinary community health as an emerging discipline. In the case of Malawi, existing
Government structures have been partly utilized within an animal health care program.
Nonetheless, the literature offers a pool of approaches with regards to PAHA although
publications in international journals are difficult to obtain.



PAHA - Sources

There are a considerable number of publications referring to similar approaches in other
devel oping countries. Some of those with at least a component of animal health service
delivery are listed here:

Indonesia: Sulistiyo et al., (1998); Start and Y oung, (1999). I ndia: Rangnekar (1995).
Kenya: Chabiri and Mathooko (1995); Grandin et a. (1991); Akabwai (1993); Mariner et
a. (1994); Start and Young, 1999). M adagascar : Baptist et al., (1994); Rgasmina (1997).
Nepal: Moktan et al. (1990); Y oung (1990). Sudan: Almond, (1991); Jones (1998).
Thailand: Meemark (1988); Loehr, (1989); Leidl, (1997). Zimbabwe: Chinembiri (1989);
(Bamhare (1992) Woods et al. (1998). Rwanda: Muberuka (1992). Per u: Johnson and
Chahuares (1990).

Kleemann (1999) has recently published an in-depth evaluation of livestock service delivery
systems. Alternative approaches, by encouraging or reviving the use of indigenous remedies
in livestock service delivery have been studied by McCorkle et al. (1991); Kambewa (1996)
and David et al. (1996). VETAID, a non-profit overseas devel opment organization currently
works on the development of a method to assess the impact of community animal health
services (personal communication).

Thereis a series of forums where PAHA approaches have been discussed and reviewed.
Regular International Conferences of the Association of Institutions of Tropical Veterinary
Medicine obtain avariety of articles. In 1992, an International Seminar on the Delivery of
Animal Health and Production Services has been held in Y ogyakarta, Indonesia. During the
same year an International Workshop on Livestock Production in Rural Development took
place in Wageningen, Holland. GTZ/DSE in Germany have published Conference
Proceedings of the International Seminar on Primary Animal Health Activitiesin Southern
Africa, held March 1996 and in February 2000 in Mzuzu, Maawi (Zimmermann et al.,
1997; Huttner et. al., 2000). FAO has organized a number of electronic conferences on this
topic.



2. Malawi - Country, Economy,

Agriculture & Livestock Sector



The Country

Figurel-1: Malawi and its neighboring countries

Malawi is a landlocked country in the south of central Africawith an area of 118.000 km?.
Bordered by Tanzania, Mozambique and Zambia, it covers diverse geographical patterns
ranging from elongated plateaus, rolling plains, rounded hills, a few mountains and the
unique Lake Malawi, which covers on third of the State territory. The rainy season from
November to April is followed by the dry season, which can vary considerably in
temperature, humidity and cloud cover according to elevation and region.

Influenced by tribal settlement and earlier political considerations, Malawi is divided into
three regions: The southern (most densely populated), the central and the northern region.
There are about 11.5 Mio people living in Malawi, of which 75% are Christians, 20% are
Muslims. Almost the entire population consists of Bantu speakers with small minorities of
Europeans and Asians. The average life expectancy is 43 years. The population growth rate
1S 3.1% (6% in towns) and ranks amongst the highest in the world. Only approx. 25% of the
people can read and write. Today, Malawi struggles with a huge AIDS burden (22% of the
population is HIV infected) and with one of the world worst health indicators. (Malawi
socia indicator survey, 1996; The World Bank Group, 1999; IMF Framework Paper, 1999).



National Economy and Agriculture

Malawi's economy is based largely on agriculture, which counts for 36% of total GDP and
more than 90% of its export revenues.

The main export products are tobacco, sugar, tea, coffee, peanuts and wood products
accounting for atotal of 556 Mio U$ in export trade in 1997.

Thereislittle industry in Malawi (textiles, cement, sugar). From atotal of about 0.5 Mio
wage earners, 50% are employed in agriculture.

The vast majority of ordinary peoplein Malawi are smallholders. One half of rural
households (on average about 6.5 members) have less than 1 ha of farmland to make a
living. In fact one quarter cultivate less than a 0.5 ha. More than half of the population has
an annual income of less than U$ 40 per adult.

Following independence in the 1960s and 1970s the country did well by sub-Saharan
standards. Between 1970 and 1977, Malawi had an average annual rate of GDP growth of
about 6.3% and GDP per capita grew approximately 4.1% average annual rate. In the late
1970s the situation began to change entirely. The terms of trade had fallen by 18 % mainly
due to rapidly increasing oil prices and continued to deteriorate throughout the 1980s.
Interest rates on external debts rose. The war in neighboring Mozambique blocked the
major outlet for Malawi's exports and resulted in a huge inflow of refugees into Malawi.
Fregquent droughts added to these shocks.

The downturn exposed structural weaknesses inherent in Malawi's economy, which
included dependence on a small range of agricultural exports, a stagnant smallholder sector
combined with land tenure and other policies that promoted land and income concentration;
and heavy dependence on imports, among other problems. Maawi now ranks amongst the
Six poorest countries in the world.

(National Family Planning Strategy, 1994; Moriniere et al., 1996; Malawi social indicator
survey, 1996; Gondwe and Mwangi, 1998; The World Bank, 1999; IMF Framework Paper,
1999).



The Livestock Sector

There are approximately 2 million smallholder families in Malawi, which depend upon
subsistence farming based on mixed crop and livestock activities. Livestock constitute a
relatively small sub-sector within Malawi agriculture. It officially contributes around 7% of
total GDP and below 20% of the value of total agricultural production. Livestock, however,
involve over half of the 2 million smallholder families. Main livestock species are cattle,
goats, sheep, poultry and pigs. Most of these are indigenous breeds traditionally kept in low
input low output systems. A small proportion of improved breeds and livestock products are
produced by commercial enterprises surrounding urban centers. The major predisposing
factors to smallholder animal health problems on the national level are malnutrition
combined with poor management and husbandry practices. There are high incidences of
helminthiasis, fascioliasis and Tick Born Diseases in cattle; Newcastle Disease, coccidiosis
and Ecto-parasite infestation in poultry; Helminthiasis and recurrent African Swine Fever in
pigs, tick born diseases and Helminthiasis in small ruminants and mastitis in crossbreed
dairy cattle. There are additional problems with Trypanosomiasis in cattle close to national
parks and game reserves and selected areas were Black-Quarter is considered endemic.
Particularly young stock is affected. In addition, a number of zoonoses' such as
Tuberculosis and Rabies are of relevance (Maawi Census, 1994; Government of Malawi,
1995; Mission Statement, 1998; Malawi Report, 1999; FAO Statistics, 1999).



TableI-1 shows national livestock figures.

Tablel-1: Malawi national livestock estimates

cattle sheep/goats pigs chickens other poulty
total 618,750 1,606,310 481,108 9,300,00 1,416,500
Mzuzu ADD 135,000 140,077 90,000 1.135,643 330,000
% traditional 95.4 97.5 84.9 79.8 98.3

The field veterinary service is organized by the Veterinary Department within the Ministry
of Agriculture. Divisional veterinary officers arein charge of all livestock matters at the
regional ADD" level. Theline of command follows top-down through project veterinary
officers at districts and veterinary supervisors and veterinary assistants at area level based at
adip-tank or a veterinary station. There are a total of 466 veterinary assistants stationed in
Malawi. Of those, 160 are working in the northern region (88 Mzuzu-, 72 Karonga-ADD).
The difficult situation in the field became obvious already during the 1980's. Lack of
funding, diagnostic facilities and equipment, unsustainable dipping policies, inadequate
infrastructure and poor motivation of field staff brought the field veterinary service almost
to astandstill (Lechner and Bohm, 1990; Pedersen, 1991).

Characteristics of livestock production in the northern region of Malawi

Cattle
Ninety-seven percent of cattle (Table I-1) are traditionally managed. The predominant breed

isthe Malawi Zebu. It is small framed and well-adapted to local conditions. It takes up to 6
years to attain a slaughter weight of about 300kg. Most cattle are grazed in communal
ranges (Jere, 1997). Approx. 29 % of the population owns cattle though one kraal can unify
anumber of cattle from different owners within the wider family. The average herd size is
9.3 with a bull-cow ratio of about 1:3.5. Before being released for grazing at around 7.30
am. cows are usually milked. The herd returns at around 4.30 p.m. A herd boy (typically a
family members) attends the herd during grazing. The daily milk yield comesto 2.4 liters.
Kraals are built as stake enclosures often close to a termite-hill in order to avoid muddy
conditions. During the rainy season, however, they are frequently in extremely poor shape.

" ADD - Agricultural Development Division; Malawi is comprised of 8 ADD's
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At some sites mud, up to 70 cm deep, has been measured (Figure 1-2). During the night,
some calves are kept in separate pens close to the main kraal to avoid excessive suckling of

dams by their calves. Typically, there is no provision of bedding or roofing for calf pens.

Calf mortality is around 26% with differences according to ecological zones, being highest
in the Plains with 36 % followed by the Highlands (24 %) and the Lakeshore (14 %)
(Wanda, 1994; Hittner et al., 1998; Lechner and Bohm, 1990).

Figurel-2: Cattle kraal conditions during the rainsin the Ekwaiweni area (Highlands)

Chickens
The importance of village chickens for rural familiesin Africais undisputed (Branckaert,

1995). Eighty percent of the rural people in the study area keep chickens. Chickens are used
for consumption, sale, manure, rituals and barter. The flock size on averageis 17. Fifty
percent of those are chicks and approximately 18 % are hens. Man as heads of household
arein charge for all major decisions concerning the flock, whereas woman and children do
all necessary work. The average number of eggs laid per hen per annum is 36. Between 4 %
and 14 % of eggs are lost during brooding. The hatching rate is 70 % while subsequent
losses among chicks below 8 weeks of age reach up to 59 %. These figures already indicate
the extent of problems regarding chicken health and husbandry in villages. The flock is
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typically kept on free range and housed in grass thatched stilted baskets asillustrated in
Figure I-3, (Ahlers, 1997).

Figure|-3: Common type of chicken-house (BAHS extension material)

Other livestock
Sheep and goats are usually grazed with cattle. About 42 % of the population own small

ruminants. The average number per herd comes to 8 animals. They are commonly housed in
separate stilted kraals (Figure 1-4). Milking of small ruminants is not typical in the region.
On average female animals deliver 3 times in 24 months and 1.8 kids are raised per year and

female.
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Figurel-4: Common type of kraal for sheep and goats (BAHS extension material)

The information about management and productivity of indigenous pigs is inadequate
although 29% of the rural people in the project area own pigs. Figure I-5 illustrates one of

the many ways pigs are being kept.

Figurel-5: Traditional pig housing as a combined pigs-pigeons-house (BAHSP library)

The average number of pigs per farm comes to 4. Uncontrolled roaming of pigs accumulates
the spread of African-Swine-Fever especially along the western border of Malawi with
Zambia. During night times pigs are usually kept in stake enclosures.



3. The Basic Animal Health Service
(BAHS) Project
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Preface

The Basic Animal Health Service Project is one of hundreds of projects implemented by the
German Agency for Technical Cooperation (GTZ) since 1974. The early set-up of the
BAHS-Project redlistically can be described as a dropped model because of its involvement
of expatriates as permanent staff and also because of its original outline towards animal
health. GTZ today follows trends to cut down the number of permanent project staff and
also to form awider, integrated approach to community devel opment.

Personally, | am most grateful that | have had the opportunity to participate in the
development of the BAHS-concept in Malawi. Our team headed by Dr.Klaus Leidl had
always pursued arather holistic approach to community development avoiding pure
veterinary-minded actions.

From the early stages of BAHS, community participation was an integral part of the
scheme. In addition, the design of field research but also a carefully drawn extension
program had helped to minimize the selection and target group bias, which commonly
occurs in this environment. From my perspective, it takes a minimum of two years for an
outsider to comprehend the fundamentals of a different culture. However, timeis just one of
many crucial pre-requisites to avoid what Chambers (1996) called rural development
tourism. | believe, the BAHS-team followed the right path to understanding the problems
and needs of the people in northern Malawi, thus to be able to fulfill the objectives of
BAHS.
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The BAHS-Project - background and achievements

The Project was established in 1987. The concept of BAHS has been actively pursued since
1992. The Project was (and still is) funded through the German Federal Ministry of
Development and Cooperation and implemented by GTZ. Every two to three years, project
progress eval uations were conducted. The eval uation missions constantly recommended
further support and funding. The Project will end in 2003. This will conclude 15 years of
intensive work, a period certainly necessary to anchor a project of such magnitude and to
maintain a lasting impact within the area of operation. This comment is made as there are
currently trends to minimize the costs and duration of such enterprises, where long-term
sustainability is questionable (Kaasschieter, 1990).

The Project area

Figurel-6: The Project area comprising of M zuzu and Karonga Agricultural Division.
Dotsindicate locations of drug boxes. Lines show the rural road network
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The northern region of Malawi covers approximately 27.000km? and includes two
agricultural divisions, Karonga and Mzuzu. The latter was the original Project area making
up approximately 3/5 of the whole northern region, asillustrated in Figure I-6. The BAHS
implementation for Karonga commenced in 1996.

Ecological zones within the study area

A diverse physical environment comprising three zones characterizes the study area. The

L akeshores have warm to high temperatures (mean 24° C, range 15-43° C), are 450-600 m
in elevation and have a mean annual rainfall of 1,500 to 1,750 mm. The Central African
Plain is 800 to 1,300 min elevation, has mild to warm temperatures (mean 22°C, range 12-
38° C) and a mean annual rainfall of 1,000 to 1,500 mm. The Highlands are 1,300-2,600 m
in elevation, have mild to cool temperatures (mean 18° C, range 5-25° C) and a mean annual
rainfall varying from 1,000 to 2,000 mm. Two major seasons determine farming in the
northern region. The dry season lasts from end of April to the end of October, with
July/August making up the cooler part of it. With the onset of the rains during November,
temperatures climb and it remains hot and humid until about February (Wanda, 1994).

Orientation phase

Between 1989 and 1994 extensive field research was carried out. Problem areas in livestock
health and production as well as the existing veterinary infrastructure were evaluated. The
social background of the rural people, their income and expectations were assessed.
Additional studies were conducted in the course of the large scale Project implementation
beyond 1994 (Horchner, 1992; Friedrich et al., 1993; Schuster, 1993; Wanda, 1994;
Sondermann et al., 1995; Kittner, 1995; Demel, 1996; Kambewa, 1996; Hittner et al, 1997,
Sondern, 1997; Wanda et al., 1997; Ahlers, 1999; Ahlerset a., 1999).
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The BAHS philosophy

BAHS aims at part-privatization of field veterinary services. The central element of the
program is a drug supply system based on a Drug Revolving Fund (DRF). Its operational
principles had to match existing national policies guidelines. While veterinary assistants
serve most of the rural people in easily accessible areas surrounding their station, fellow
farmers specifically trained for this job assist the more remote communities. These farmers
are called village keymen (KM). They have to meet certain criteria before being accepted by
both, their communities and the BAHS team. Village livestock groups have to be formed
and atreasurer, amongst other posts has to be selected. A minimum number of 20 paid-up
members and the establishment of a Village Trust Fund (VTF) are required before a group
can qualify for DRF membership. Special attention is spent with regards to a clear
understanding of the BAHS philosophy. A stepwise approach involving all peoplein an
areaincluding their local and Government authorities ensures that misperceptions about the
program are minimized. The major issue involved here is of monetary nature. All treatments
are performed on a cash basis. Applications for personal credits are a community matter and
can be settled through the village trust fund. A second critical issueis pricing. A mark-up of
300% is added to retail prices to ensure cost recovery. This hasto be explained in asensible
and patient manner. There are additional concerns such as ownership of the program,
ongoing support for the KM and a tendency to expect too many other benefits from BAHS.
Keymen and treasurers of the communities, the respective veterinary assistants and their
supervisors are then invited for a 4-day training course. Basic principles of animal health &
husbandry, bookkeeping & administration as well as practical demonstrations are taught
during these courses. Successful participants return back to their communities.
Subsequently, the village livestock groups are provided with a paramedical kit in the form
of adrug box, basic equipment and a bicycle. This first package is free whilst all following
supplies have to be paid for through drug sale returns. Maintenance of the bicycle and
replacement of equipment has to be covered by the group.

The cycle of the DRF isillustrated in Figure I-7.
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Figurel-7: The cycle of the Drug Revolving Fund
The drawings are part of BAHS extension pictorials, developed to facilitate farmers’ understanding of a
revolving fund (BAHSP Library)

Keymen are meant to focus on preventive treatments particularly of young stock. This
primarily comprises of drenching of calves but also that of small ruminants and other
domestic animals against roundworm infestation, pour-on application of arange of livestock
against ecto-parasites particularly ticks, vaccinations against Newcastle Disease in chickens
and Blackquarter in cattle but also wound dressings. There are a number of issues requiring
a specific response such as Trypanosomiasis, Liver Fluke infestation in cattle, Nasal Worm
Plague in sheep or Coccidiosis in poultry. Treatments to be administered by use of syringes
are restricted to veterinary staff. Apart from prevention and also curative measures, much of
the focal points of BAHS extension are also on livestock management and husbandry issues
across species. The Keyman performs solely on a cash basis. The money is later handed over
to the treasurer of the group. The treasurer accumulates this money to a specified amount
and deposits it in the post office or bank account of that particular group. Strict bookkeeping
isrequired. Stocktaking is done annually and irregularities are followed-up swiftly. Keymen
and veterinary assistants currently receive 10 % of their annual turnover as an incentive.
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BAHSPilot Trial (1993-1994)

In July 1993, atotal of 13 VA and 33 KM in the Bolero region had been selected to test the
farmers acceptance for the program. After 18 months and the involvement of approximately
1500 farmers, the response from both, farmers and field staff was unambiguous. Therefore,
the BAHS Project went into large-scale implementation during the following years. This
was a process of constant amendments and fine-tuning of various BAHS components. A

more comprehensive description of this process was presented by Stange (1997).

The Foundation for the Improvement of Animal Health

The incorporation of the revolving fund into a legal entity, the issue of system-ownership
and a sustainable perspective for this enterprise was one of the priorities for the BAHS
Project. Theidea basically was to form a farmers association, which would take over all
managerial, administrative and financial issues of the BAHS-program in the long term.

In August 1993, the "Foundation for the Improvement of Animal Health" (FIAH) was
registered by the Registrar-General in Blantyre. FIAH was set up as a Trust under the "Trust
and Trustees Incorporation Act" of the Laws of Malawi. Figure 1-8 outlines its structure.

é””uﬂl Board of
ener
M esting P Trustees
S 5
A Executive
h Committee
A
£ A
Drug Message Livestock
Pre- Supply Development Production
I Standing Standing Standing
annua Committee Committee Committee
General
M eeting
A
Village
Livestock
Groups | ¥
* * Small-holder

livestock farmers

Figurel-8: Structure of the Foundation for the | mprovement of Animal Health
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The Foundation is a non-profit, non-governmental organization. The representative majority
in all decision-making bodies is made up of farmers. Once a year an annual general meeting
is held where al major decisions have to pass voting by the representatives of the village
livestock groups from all areas. An Executive Committee (EC) governed by rules and
regulations conducts the day-to-day business.

Financial affairs of the Foundation for the lmprovement of Animal Health (FIAH)

Animal health services in African countries have generally not been funded to an adequate
level (Morgan et al., 1984; Heller et al., 1985; Anteneh, 1991; Turkson and Brownie, 1999).
Alternative approaches to governmental animal health services such as PAHA have to prove
their efficiency. Not only in terms of the benefits through livestock production that farmers
can obtain by using the service. These programs also have to come up with viable financial
solutions in the long term, which is the more delicate part of it. Information on costs,
income or turn over of community-based animal health service programsis sparse
(Meemark, 1988; Naipospos-Hutabarat, 1995; Sulistiyo et al., 1998; Jones et al., 1998).
Nonetheless there is agreement that charging farmers for these servicesis the only way to

bridge the chronic lack of recurrent cost financing in the livestock sector (Stryker, 1983).

The following Tables and Figures provide an idea about turn over, income and expenditures
of the Foundation. These are the most recent figures presented during an International
Seminar on Primary Animal Health Activitiesin Malawi in February 2000 (Hittner et al.,
2000). With the launch of the pilot trial in 1993, theinitial capital injection through
BAHS/GTZ cameto MK 140.000, equivalent to US$ 35.000. The final capital to be
received by FIAH is envisaged to reach about 210.000 USS$ by 2001.

| ncome

Figures 1-9 and 1-10 present the devel opment of income for FIAH between 1995 and 1999.
The exchange rate US$ : Malawi Kwacha (MK) was 1:45 as of February 2000. Revenues
from FIAH drug sales increased steadily over the past years. The overall income of FIAH in
USS$ reflects the deval uation of the Malawi Kwacha.
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1995/96

1996/97

1997/98

1998/99 M (Us)

Figure -9: Development of FIAH income through drug sales between 1995 and 1999 (USS$)

2,000,000
1,500,000
1,000,000
500,000
0
1995/96 1996/97 1997/98 1998/99
moverall income 235562 439112 1264744 1938006
O interest 23117 35658 73849 100529
O exchange gains 0 0 344347 327100
o animal sales 0 112964 65757 41404
@drugs 212445 290490 780791 1468973

Figure|-10: Development of overall FIAH income between 1995 and 1999 (MK)

The revenue accounts currently comprise of:
1. Salesaccounts through
a) returnsfrom drug sales
b) other income generating activities such as sales of livestock and feeds
2. Bank accounts using

a) fixed deposit
b) savings accounts



FIAH expenditures

The development of FIAH expendituresis presented in and Table |-2.
The increase in expenditures in 1996/97 and 1998/99 are directly connected to the

expansion of FIAH activities.

Tablel-2: Development of FIAH expenditures between 1995/96 and 1998/99 (MK)

22

1995/96 1996/97 1997/98 1998/99
Drugs 48,963 251,245 142,342 441,021

a Salaries 32,839 70,859 216,569 336,664

§ Incentives VA/KP 2,680 12,006 27,481 174,560

L Transport 29,770 36,405 39,416 160,651

DQ: Allowances 26,954 46,440 72,183 220,813
Subtotal 141,206 416,955 497,991 1,333,709
Stationary 3,164 17,439 6,701 26,297
Audit 6,500 8,500 13,000 22,000
Insurance 2,855 - 9,836 8,936

% Fees 26,500 7,464 7,500 6,700

S Bank Charges 1,267 2,393 1,610 14,656

= Water/Electricity - 4,716 823 13,094

< Mainten.Building 3,001 - 11,818 -

& Mainten.Equipm. - - - 36,772
Mainten. Cars 49,586 24,255 17,207 108,959
Subscription - - - -
Subtotal 92,873 64,767 68,495 237,414
Transport Charges 29,770 36,406 39,417 160,651

_g Allowances 26,955 46,440 72,183 220,812

E Accom./Food/Training 89,558 108,603 85,980 135,257

o Village Trust Fund - 1,810 - 100

; Stationary 28,470 156,949 60,307 236,669

E Purchase Animals 31,050 41,404
Subtotal 174,753 350,208 288,937 794,893

% Deprec./Disposals 70,449 91,592 159,216 234,426

= Drug Losses 34,599 87,495 4,213 41,099

a Subtotal 105,048 179,087 163,429 275,525

Grand Total 513,880 1,011,017 1,018,852 2,641,541
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The cost development in USS presented in Figure I-11 again reflects the devaluation of the

national currency over recent years.

1995/96 34,258
1996/97 67,401
1997/98 34,212
1998/99 56,965 Us$

Figurel-11: Development of costsrecovery for FIAH between 1995/96 and 1998/99 (US$)

Table I-3 presents a summary of income and expenditures of the Foundation including
subsidies in Malawi Kwacha. The figures account for all costs of BAHS-expansion and for

additional development activities.

Tablel-3: Summary of FIAH income and expenditures (MK)

1995/96 1996/97 1997/98 1998/99
FIAH income 235,562 439,122 1,264,744 1,938,006
Subsidies* 752,677 1,092,231 861,984 2,318,533
total income 988,239 1,531,353 2,126,728 4,256,539
total expenditures 513,880 1,062,647 1,018,852 2,641,541
total surplus 474,359 468,706 1,107,876 1,614,998

* Subsidies derive from GTZ and the Malawi Government
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Abstract

The spectrum of people making use of a particular type of private or public serviceis not
necessarily representative of the general population. The effectiveness of any development
program associated with such a service can only be evaluated if this difference in service
use can be assessed. In the case of the BAHS-program, the distribution of livestock
ownership amongst rural farm households is an important parameter for planning and
evaluation purposes at the project level. Based on two-stage random sampling, 11 out of 80
veterinary stations in the study area and 40 households from each of the selected veterinary
stations were randomly selected for inclusion in a representative population survey. A total
of 412 households were interviewed between August and September 1997. Results show
that the proportion of households keeping cattle (29%), small ruminants (42%), chickens
(79%), pigs (28%), pigeons (26%), ducks (12%) and rabbits (5%) on averageis
considerably higher than indicated by official government statistics. Multiple
correspondence analysis was used to assess the relationship between economic status of
households, livestock ownership and utilization of animal health services. The results
suggest that thereis a need for intensified BAHS-efforts towards extension in order to reach
more people in villages and they emphasize the importance of representative survey-data as

abasis for policy devel opment.
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I ntr oduction

One of the constraints while heading towards full implementation of the BAHS-program
was insufficient knowledge about the true species and livestock distribution in villages.
Potential sources of such information include data routinely gathered by VA and field
assistants (FA). VA primarily keep records for cattle from farmers, who attended dipping
for aslong asit was provided as a Government service (since 1993, dipping became rather
sporadic because of lack of funding). Other data on livestock keeping were either not
updated or unreliable. FA who are employed by the Ministry of Agriculture cover
agricultural extension in general and gather the most accurate information about the rural
people. Their main responsibilities are crop issues but to a limited extent also include
livestock husbandry advice. FA are not directly involved in the BAHS-scheme. There are
on average about 3.5 FA and one VA operating in each veterinary area within Mzuzu
Agricultural Development Division (ADD).

The aim of this study was to obtain accurate data about the livestock distribution amongst
rural households in the BAHS area of operation. In addition, knowledge about the existence
of the BAHS-program, income status and other social background information about rural
households were also of interest in the context of further expansion of the BAHS program.
For this reason a livestock population survey was undertaken.
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M aterial & Methods

Sampling

Based on a two-stage sampling approach, atotal of 80 veterinary stationsin Mzuzu ADD
were used as the primary sampling units, of which 11 stations were selected randomly. The
secondary sampling units comprised of al households within the area of each of the
selected veterinary stations. Based on records of FA, who keep the most complete
information about the population (Maawi Report, 1998), 40 households were chosen at
random within each of the selected veterinary areas. This resulted in atotal of 440
households to be included in this survey.

Questionnaire

A guestionnaire was designed in order to obtain basic data about household size, livestock
ownership, treatment- and visit-patterns by field staff, knowledge about the BAHS-program
aswell asindicators of income. The questionnaire was pre-tested on six farms and adjusted

accordingly.

| nterviews

Four members of the BAHS-Project, assisted by the respective FA, conducted the
interviews, which took place between August and September 1997, each lasting about 25
minutes. In some areas less than 40 households were visited due to absence of the farmer,
sickness of field staff or inaccessibility of some of the locations. This resulted in datafor a
total of 412 households being collected. Two global positioning system (GPS) recelvers
were used to obtain accurate farm coordinate locations. Figure |1-1 presents the locations of
the households included in the study.
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Figurell-1: Co-ordinate locations of farmsrandomly selected for inclusion in the survey
(n=412)

Economic status

Four major indicators of a household' s economic status were considered. First, the
condition and structure of the house including building material (clay/burned bricks),
roofing (grass/iron sheets), material of doors (wooden/cloth), windows (glass/no glass) and
presence of door-lock (yes/no) were assessed. Secondly, existence (yes/no) of household
and farm items such as radio, bicycle, plough, wheel-barrow, sewing machine or ox-cart
was evaluated. Thirdly, the ownership of different livestock species was recorded. A score
was generated for each individual item ranging between 0 and 8. The scores were based on
arelative value attributed to individual items as perceived by the team of investigators with
the final decision being made by our Malawi counterparts. Table I1-1 shows a detailed

description of scoring categories.
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Tablell-1: Relative scores attributed to selected livestock, farm items and condition of the
house to reflect different economic scor es

Livestock quantity Score | house+items  description score
Has cattle 1-5 4 oxcart VS. not 8
6-9 5
10-19 6
20-29 7 ironsheet-roof vs.grass 8
>=30 8
Has sheep/goats 1-4 3 sewing VS. not 5
5-19 4 machine
20-29 5 VS. not 5
>=30 6 | plough
Has chickens 1-4 1 brick wall vs. clay 4
5-19 2
>=20 3 bicycle VS. not 4
has pigs 1-4 3
>9 4 window glass vs. not 3
>=10 5
has ducks 1-4 1 wheel barrow Vs. not 3
5-15 2
16-30 3 radio VS. not 3
> 30 4
has rabbits 1-10 1 door lock Vvs. not 3
>10 2
has pigeons <20 1 wooden door vS. mat 3
>20 2

The fourth indicator was the self-assessment of the respondent with emphasis towards land
and food resources available for hig/her family. The self-assessment was recorded as part of
the interview and compared with the economic status categories generated from the sum of
individual scores. The score-totals for individual households ranged from 0-70. Using the
resulting distribution, scores were aggregated into three economic status categories: 0-10
‘very poor’, >10-30 ‘poor’, > 30 ‘better’.
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The cut-offs for score-totals were defined according to the following criteria: Subsistence
farms not having any additional income other than crop and livestock production, keeping
less than 15 adult chickens and a maximum of 1 sheep or goat, not having any cattle and not
being in the position to afford at |east a wooden door or a radio have a score-total of 10 and
were defined as ‘very poor’. Small farms with less than 25 adult chickens, less than 5 sheep
or goats, a maximum number of 4 cattle, a house without iron-sheets and bricked walls, not
owning an oxcart, a plough, a bicycle or a sewing machine had a score-total >10 to £ 30 and
were defined as ‘poor’. Any household above a score total of 30 was defined as * better’.

In 305 of the 412 (74 %) cases, the self-judgment about the economic status did match
exactly with interviewer’ s aggregated score categories. Nine percent (37) were uncertain
while the remaining 17 % (70) considered themselves to be below or above the economic
status category based on the quantitative evaluation.

Figure 11-2 shows the distribution of score totals overall.
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Figurell-2: Histogram of the distribution of score-totals for all interviewed households
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Data analysis

Data were stored using the database management software Microsoft ACCESS 97
(Microsoft Corporation, Redmond, USA). Maps were produced using the geographical
information system software ARCVIEW for Windows version 3.1(ESRI Inc., Redlands,
USA). The statistical analyses were performed using SPSS for Windows version 9.0 (SPSS
Inc., Chicago, Illinois, USA) and STATISTICA/W version 5.1 (StatSoft Inc., Tulsa, USA).
Variables were coded as follows. Ownership of livestock species and knowledge about the
BAHS program as 0/1 for no/yes; existence of additional jobs similarly as 0/1 for nolyes;
size of household as small (1-3 persons), medium (4-6) and large (>6), respectively. All
variables with a significant effect on economic status in the univariable analysis were then
included in multiple correspondence analysis to explore the differences between ‘very
poor’, ‘poor’, and ‘ better’ farmers. The goal is to represent the entriesin the table as
distances between individual rows and/or columns in alow dimensional graphical space.
Another way of looking at MCA isto consider it as a method for decomposing the overall
Chi-sguare-statistic (or Inertia = Chi-square/total N). What is important are the distances of
the points in the two-dimensional display, which are informative in that row points that are
close to each other are similar with regard to the pattern of relative frequencies across the
columns. Adding supplementary column points to the design matrix (in our case the status
of BAHS-usage), allows performing the equivalent of a multiple regression for categorical
variables. The summary statistics (total inertia) provides an indication of how well one can
explain user-status as a function of the other variables in the design. Secondly, the column
points in the final coordinate system would provide an indication of the nature (e.g.,
direction) of the relationships between the columns in the design matrix and the

supplementary column points indicating BAHS user-status (Greenacre, 1992).
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Results

Descriptive analysis
Table |1-2 presents some descriptive statistics about household size and livestock ownership

for the population in the study area.

Tablel1-2: Household size and owner ship of different livestock species within M zuzu ADD in
1997 stratified by ecological zone
(using Kruskal-Wallis test for continuous data; Pearson’s chi-squared tests for categorical data)

variable Highlands L akeshore Plains total p-value

n=195 n =68 n =149 n=412

mean size of households 6.0 6.8 5.3 5.9 .004

(SD) (3.7) (3.2 (2.2) (3.2

% cattle owners 174 19.1 48.3 28.9 .000

mean no. cattle (SD) 101 (112.4) 9.3(111) 8.9 (8.5) 9.3(8.5)

% sheep/goats owners 34.4 57.4 45.2 42.2 .002

mean no. sheep/goats (SD) 8.5(7.6) 5.8 (6.7) 8.2 (6.7) 7.8(7.1)

% chicken owners 75.4 85.3 81.9 79.4 226

mean no. chickens (SD) 10.2(11.6) 99(11.2 6.9 (6.5) 8.9 (10)

% pig owners 31.3 13.2 32.9 28.9 .007

mean no. pigs (SD) 4.7 (3.7) 4.8 (3.7) 3.9(2.8) 4.3 (3.4)

% pigeon owners 24.6 11.8 34.9 26.2 .001

mean no. pigeons (SD) 17.3(159) 10.1(6.7) 123(139) 144(14.7)

% duck owners 15.9 11.8 74 121 .063

mean no. ducks (SD) 8.8 (11.9) 4.1 (5.2) 2.(17) 6.7 (9.9)

% rabbit owners 40 105 4.2 4.9 .075

mean no. rabbits (SD) 42 (2.1) 10.5(13.49) 4.1 (2.5) 4.7 (4.2)

The average size of families varies by 1.5 persons between the different zones. The
livestock distribution differs considerably with almost 50% of households owning cattle in
the plains and less than 20% in both the Highlands and at the L akeshore. There are more
than twice as many households with pigs in the Highlands and the Plains compared with the
Lakeshore. Almost 60 % of people living at the Lakeshore keep small ruminants, whereas
only 34 % in the Highlands and 45 % in the Plains do so.



39

Sixty-nine percent of interviewees reported health problemsin their livestock while 81 %
mentioned not having received any advice from field staff concerning livestock. Exposure
to BAHS-extension material or advice was confirmed by 17 % of households and of these
78 % indicated, that this advice was provided by VA.

House-walls made from clay as distinct from burned bricks are predominant (66 % of
households) and only 16 % of the interviewees were able to afford iron sheets as roofing
material. Similarly, only 15 % of houses had glass windows. Ownership of radios and
bicycles was reported for 31 % and 38 % of households, respectively. Seven percent of
farmers interviewed owned an ox cart and 18 % mentioned that they owned a plough.
Asked for afinal comment, a quarter of all interviewees considered poverty and lack of
income to be their most pressing problems. On the basis of the scored economic status, 33
% (134) of households were categorized as ‘ very poor’, 50 % (207) as ‘poor ’ and only 17
% (71) as ‘better’. In fact, only 4 % of larger farmsin the study area owned 3 20 cattle, 3 15
sheep or goats and more than 40 adult chickens.

Table |1-3 presents descriptive cattle herd composition data, comparing routinely recorded
official data with the survey findings.

Table11-3: Cattle herd composition in the study comparing survey results with Gover nment
statistics

Survey results (n=120)

male femae heifers cows immat. mature oxen cettle

| caves  calves bulls  bulls total
Avg. : 1.03 1.04 1.23 3.50 0.59 0.42 1.44 9.25
SD | 1.57 1.42 1.74 4.66 1.21 0.89 151 9.61

Data from Veterinary Office/ Mzuzu ADD, 1995/96 (n=5273)

Avg. . 1.09 0.94 2.43 4.16 0.89 0.37 1.71 12.12
SD | 1.38 1.24 3.53 4.31 1.26 0.73 1.87 11.03

The official data are derived from 17 veterinary stations reporting cattle numbers within
Mzuzu ADD in 1995/96. The remaining 63 stations did not submit their formsin time or at
al. Our averages are based on the sample of 120 (28.9 %) farmers owning cattle amongst
thetotal of 412 households.
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The data show, that average cattle numbers drawn from official data are above the averages
resulting from our survey results, which is significantly different (Kruskal-Wallis test, chi-
square 928.7, df 1, p=.006). Figure 11-3 summarizes the score-totals of relative economic
status for individual households by ecological zone. There are no significant differences
between mean scores of interviewed households according to zone (Kruskal-Wallis test,
Chi-Square 0.68, df 2, p =.71). The spread of score-totals appearsto be larger in the
Highlands and the Plains compared with the Lakeshore.
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Figurell-3: Box and Whisker plotsfor distributions of economic status scor e-totals for
individual households stratified by ecological zone
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Multivariable analysis

The 2D-plot in Figure I1-4 was generated using multiple correspondence analysis. It
includes variables defining ownership of different livestock species and exposure to
veterinary field services. The two dimensions presented in the plot explain 49.3 % of

inertia. The first dimension distinguishes between ownership of different livestock species,
whereas the second further separates according to usage of animal health services.

The graph underlines the link between economic status of interviewed households and
livestock ownership, which was part of the purposive selection (Section 2.4). Households
that have a*better’ economic status are more likely to own cattle and small ruminants
compared with the *poor’ and ‘very poor’ households. ‘Very poor’ households are not likely
to keep ether large animals or chickens. Receiving treatment or husbandry advice appears

to be independent of economic status.
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Figurell-4: 2D Plot based on multiple correspondence analysis of owner ship of selected
livestock and field services received.

Theindicators of livestock ownership and field services received are displayed as column coordinates
(Col.Coords) while the economic status category is added as supplementary column points (Suppl.Coals).
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Discussion

The results of the descriptive analysis suggest that on average there are many more
househol ds keeping various species of livestock than indicated by official records.
Governmental statistics derived in 1993 (Malawi Census, 1994), for instance, state an
average of 14.8 % of households owning cattle, while our figureis twice as high. An
estimated 10.4 % of households, according to the same source, keep chickens while 3 % of
households do not keep any livestock. In contrast, the results of our study suggest that
almost 80 % keep chickens and that there is not a single household without any livestock
species. Recently, a comprehensive report has been submitted to the Malawi Veterinary
Department by the Danish Aid Agency, which explains possible causes of such conflicting
information (Malawi Report, 1998 ). The issue of bias in official governmental recordsis
not new and not just applicable to devel oping countries. With regard to the situation in
Malawi, we suggest an additional factor potentially may cause such discrepancies. It is that
simple counts of animals in cattle-kraals (sheds) do not necessarily reflect actual cattle
ownership because of the complex patterns of exchanging, lending and moving cattle within
the wider family. For instance, households, who own cattle, keep them with the herd of a
relative in a kraal somewhere else within the region. As aresult herd sizes can be easily
over-estimated while at the same time the proportion of families that own cattle may be
rated far below the true level. Another explanation for the observed discrepancy could be
that in the current study the distribution of primary sampling units did not correctly
represent the spatial variation in livestock ownership as suggested by the differences
between ecological zones, so that too many herds were selected from geographic areas with
smaller numbers of animals per household. If this information had been available
beforehand, a proportional stratification of the sample by ecological zone could have been
used to prevent this potential bias.

It would be useful for the BAHS-program to compare the degree of attention that farmers
direct towards their own cattle and the one towards animals managed but not owned by
them. This example illustrates the importance of understanding traditional customsin
livestock keeping when investigating smallholder livestock production, which has also been
emphasized by authors such as Perry et al. (1984) and Rodgers and Homewood (1986).
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Estimates of livestock ownership are often the basis of economic development strategies,
which are being devised by Governments and donor agencies. The results of this study
suggest that correctly designed random sample surveys should be conducted to generate
reliable data forming the basis of policy development.

The questionnaire survey also shows that two thirds of households report health problemsin
their livestock, which in turn are often not dealt with by veterinary field staff. Only 17 % of
the farmers mentioned having seen extension material or having had husbandry advice
provided by the BAHS-program. Fourty-eight percent of respondents said that they had
heard about the drug box kept by KM or VA. These findings suggest a need for the BAHS
team to strengthen its already existing outlets in the field. This should have at |east the same
priority as the expansion towards other area. A manuscript "Characteristics and
performance of village animal health workers and veterinary assistants in northern Malawi"
tat has was submitted recently describes possible reasons for unsatisfactory services by KM
and VA involved in the BAHS-scheme. The results stress that the support and training of
these people have to be improved. It is likely that this would provide an environment where
more peoplein villages will consider the use of the BAHS-program.

The objectives of any development program will include the improvement of the standard
of living. In the context of the BAHS-program, which is an approach towards decentralized
and privatized veterinary services this means, that it is aimed at reaching all sections of the
community, including the poor. In the current study economic status indicators were used to
define the relative poverty status of households in order to describe trends and to define
future needs with respect to BAHS-program extension across different sections of the
farming community. Using these criteria, the majority (83 %) of farm households included
in this study were categorized as poor or very poor, and only 17 % had a comparatively
‘better’ economic status. There were no differences in the distribution of economic status
categories between ecological zones. It should also be kept in mind that poverty is arelative
term. The World Development Report 1999/2000 (Anon 1999) emphasi zes that economic
status is only one measure of standard of living together with for example political stability,
education, life expectancy, child mortality, and gender equality. Moriniere et al. (1996)
reported a high proportion of poverty stricken districts in the study area, but found a
relatively low index of vulnerability of the rural population. Thisis possible because

poverty does not necessarily imply food deficiency and malnutrition, as has been confirmed
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by findings from a survey conducted by the Malawi Government (Social Indicator Survey,
1996). Nonetheless, Malawi ranks amongst the seven poorest countries in the world (The
World Bank Group, 1999) and 54% of the population are considered to live below the
poverty line (Anon, 1999). The BAHS-team as any other agency or project operating in
such an environment, have to consider very carefully the economic and social constraints of
the people whenever development planning is undertaken. This affects pricing policiesin
particular but also consideration of traditional customs and flexibility of services provided.
The results of multiple-correspondence analysis confirm the separation of the three
economic status categories particularly with respect to livestock ownership and to a lesser
extent in relation to usage of BAHS. Particularly the strong relationship to livestock species
ownership had to be expected as these variables contributed to the economic status score
calculation. This analysis was still considered useful because it pointed out the most
important of these parameters as well as their relative weighting.

Having knowledge about the BAHS-program is more common in households with a * better’
economic status compared to the ‘poor’ or ‘very poor’ farmers. Higher economic statusis
associated with ownership of cattle, hence animal health problems may be more apparent in
this species, than they are with some of the other common species. An individual cattle
beast would also represent a higher economic value entity and may therefore be more likely
to justify expense in the eyes of the owner. While this may be one reason, it is also possible
that very poor or poor farmers simply do not consider animal health important enough given
the limited amount of disposable income they have.

In conclusion, results of our survey shows that in the area of BAHS-operation livestock
farming is more common in the population than shown by official data. This survey
therefore demonstrates the importance of an active demographic popul ation data collection
for policy development purposes. With respect to BAHS-program adoption, the knowledge
about and utilization of BAHS is far more limited among households defined as very poor
and poor when compared with farms defined as better in terms of income categories. Asa
consequence, the BAHS field implementation should be intensified with particular
consideration of poorer families. Their specific needs with respect to livestock species kept,
which mainly are chickens and pigeons have to be taken into account.
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Abstract

The social background, farm characteristics, indicators of income and self-evaluation
returns of 96 randomly selected users of the BAHS-Program in northern Malawi were
compared with 96 matched part-users and 96 non-users, respectively. All 288 farms were
visited between July and October 1997. Data analysis was performed using univariate and
multivariable techniques. The results showed that BAHS-users on average had larger cattle
herds (16.3) than part-users (14.7) and non-users (12.4). Similarly, the annual yields of
crops were higher in users compared to both other groups. Users occupied better houses and
owned alarger number of farm and household items as compared to part-users and non-
users. A third of all farmers were engaged in additional income generation in order to lessen
the risk of poverty.

However, analysis of livestock management and the educational background of farmers
suggested, that usage of the BAHS-program is not just determined by already existing
"wealth". Users compared with either of the other groups more frequently applied improved
livestock husbandry and management measures, which do not require capital investment.
Non- and part-users had attained a lower level of education, were less open towards
improved farming methods and felt less knowledgeable than BAHS-users. The average
straight-line distances from farms using BAHS to their respective village animal health
worker (2.2 km) or veterinary assistant (2.9 km) were similar but varied according to
ecological zone.

Intensified extension and awareness meetings in villages will be required to get more non-
usersinvolved in BAHS.
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M aterials & Methods

Selection of study farms
Eleven KM and 21 VA were randomly selected from the 126 drug-box holders within

Mzuzu Agricultural Development Division (ADD), who had a minimum BAHS-
involvement of 12 months. At each of those 32 locations, BAHS-users owning cattle were
selected randomly from the list of paid-up members. Another 3 part-users and 3 non-users
of BAHS were selected in each area as matched cases, emphasis being given on similar
livestock ownership to the BAHS-users. The respective KM and VA selected these cases
together with the BAHS-team.

Questionnaire and interviews

A comprehensive questionnaire was drawn. Major sections comprised of household and
social characteristics, self-perception, livestock ownership and husbandry applications, crop
estimates, condition of the house and ownership of farm and household items. The latter are
listed inFigure I11-2. The questionnaire was tested at 5 farms and amended before it was
applied in this study. Interviews lasted on average about 70 minutes. Completing the visits
to all 288 selected farms took four months (July to October 1998). A team of three

veterinary area supervisors (technical level) and one veterinarian conducted the interviews.

M easur ement of distances between farm locations and respective KM or VA

The distances have been measured in kilometers as one-way straight lines between farm
locations and VA/KM's houses, respectively, using standard functions in the mapping
software (see section data analysis). These values are under-estimated as KM and VA

would have to travel on tracks and roads, which will not lead in a straight line to farms to be
visited. No statistical tests were performed comparing distances between farmer-groups as

part- and non-users are matched cases resulting from purposely selection.
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Data analysis

Data were stored using Microsoft ACCESS 2000 (Microsoft Corporation, Redmond, USA).
Maps and distances between |ocations were produced using the geographical information
system software ArcView for Windows version 3.1 (ESRI Inc., Redlands, USA). The
statistical analyses were performed using SPSS for Windows version 9.0 (SPSS Inc.,
Chicago, Illinois, USA), NCSS 2000 (NCSS statistical software, Kaysville, Utah, USA) and
STATISTICA/W version 5.1 (StatSoft Inc., Tulsa, USA).

Uni- and multivariate analyses were used to describe the differences between BAHS-users,
part-users and non-users. Multiple Correspondence Analysis (MCA) was used to explore
the data for relationships between categorical variables contained in simple two-way or
multi-way tables. For multinomial regression analysis, a stepwise backward approach was
used, which included all variables screened in MCA. The highest code level for categorical
variables with more than two levels was used as the reference category. All the variables
included in the final main effects regression model were screened for possible interactions.
L ocation of study farms

Figure 111-1 shows the location of the selected farms within the study area.

KARONGA ADD

Nyika
National
Park

Vwaza
Sl Rumphi
Reserve

MzUzU
Nkhata Bay

Mzimba

Kasung
| National

Park

Figurelll-1: Locations of study farms (n=288) and sealed roads within M zuzu ADD
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Results

Farm characteristics

Farmers were 55 years of age on average and had to care for 8.8 family members. There
was awide variety in age, family size and composition, although the averages for the three

farmer-groups were similar. Table I11-1 summarizes these data.

Tablell1-1: Distribution of age and household member s accor ding to far m- status (n=288)

status avg. age avg. avg. no. of avg. no. of avg no. of
household kids women >18yrs, men >18 yrs
(range) size (range) (range) (range) (range)
non-users 55.0(29-84) 8.7(2-21) 6.4(1-17) 1.4 (1-4) 1.10 (1-5)
part-users 55.5(28-85) 8.7(2-25) 6.5(1-21) 15(1-7) 1.02 (1-2)
users 54.7 (24-75) 9.0(2-23) 6.7 (1-19) 1.4 (1-3) 1.06 (1-4)
p-value 0.87 0.59 0.73 0.7 0.86

(K.Wallisstatistics) ~ (0.26,df 2)  (1.03,df2) (0.6, df 2) (0.71, df 2) (0.29, df 2)
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Table I11-2 shows the average numbers of livestock kept by farmers and crop estimates for

the previous season.

Tablel11-2: Annual mean numbers of livestock owned and estimated annual crop yield,
stratified by farmer-status

(same superscripts are used to indicate statistically significant differences between individual groups using
Kruskal-Wallis test), (n=288)

mean | non-users  part-users users p-value
(sd) (sd) (sd) (K.Wallis statistics)
cattle 1247 14.7 16.3 ¢ 0.00
(8.1) (8.2) (9.3) 10.6, df 2)
sheep/goats . 116 10.3 11.2 0.56
. (107) (8.5) (7.5) (1.2, df 2)
chickens . 167° 23" 207 2P 0.00
. (195) (17.3) (15.8) (12.2,df 2)
milk (noof .33 bottles | 5.2 37 5.6 0.15
milked/day) . (35 (1.5) (3.6) (3.8, df 2)
maizeyield (50kg sacks) | 299 @ 35.9 49.8 2 0.00
(252 (33.2) (54.6) (9.9, df 2)
cassava yield (50kg sacks) 335 36.5 36.6 0.86
. (45.4) (55.6) (50.4) (.28, df 2)
g/nuts (50kg sacks) . 89° 73 11.4 @ 0.00
. (26.) (15.1) (18.2) (9.1, df 2)
tobacco yield (90kg bails) | 8.7 9.0 11.4 0.08
(8.5) (11.9) (35.1) (4.9, df 2)
beans (50kg sacks) 14 1.9° 2.7 2P 0.00
(.6) (2.7) (2.6) (6.9, df 2)

BAHS-users produce significantly more maize, beans and groundnuts than part- or non-
users and they owned significantly more cattle and chickens. The average numbers of
livestock species kept indicate that our study farmers operated already at a larger farming
level, which has been discussed in Chapter 2.
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Additional jobs

Approximately one third of the farmers within all groups engaged in one or more additional
sources of income other than crop sales or livestock off-take. They ranged from the sale of
homemade beer to more demanding business. Table I11-3 provides a description as to how
additional income was generated on the study farms.

Tablel11-3: Additional sources of income other than livestock off-take or sales of crops,
stratified by farmer-status including c? results (n=288)

description of income non-user  part-user user p-value
(n=96) (n=96) (n=96) (c*statistics)
total number with additional income 31 39 30 33
(2.23, df 2)
own business (African doctor, butcher, 12 13 17 .55
maize mill, oxcart hire, shop) (1.17,df 2)
receives a pension or salary from 3 7 8 29
employment (2.48, df 2)
supported by relatives 5 7 6 .84
(0.36, df 2)
other activities (wood sales, beer brewing, 13 16 12 .69
brick burning, fishing, craftsman, bicycle (0.74, df 2)
repair etc)
sale of fresh farm milk 60 61 73
(estimated value per 0.33 bottlein MK") (2.54) (2.67) (2.55)

Users and part-users tended to receive pensions or some form of salary more frequently than
non-users. Users apparently were more involved in "larger" businesses such as groceries
and maize mills compared to either of the other groups. However, none of the cross-

tabulated numbers between groups were significantly different.

" MK - Maawi Kwacha, exchange rate US/MK as of August 1998: 1/42
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I ndicator s of income

Figure 111-2 displays the differences between the three groups with regards to the ownership
of selected farm and household items and the condition of the house using multiple

correspondence analysis.
12
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0.8 +
ownsoxcart (*)
0.6
= owns plough
£ 04
D Housewith claywalls (*)
= 02 + + owns
® House-l\;vithgrassroof(*) P radio (*) User
S 0.0 [Nowindowglasses (*) + House with ir onsheets (*)
0 + ® Part-User .
o 02 Noradio Walls ofburedbncks(*)
S 0.
& Non-User ot
= 0.4 Housewith 4
2 06 + windowglasses (*) (*) statistically
g ' No oxcart (*) significant
5 08 (Chi-square
test, p<.05)
-1.0 No plough
+
-1.2
+ Col.Coords
-14

10 -08 -06 -04 -02 00 02 04 06 08 10 12 14 @ SupplCols

Dimension 1; 48.19% of Inertia

Figurelll-2: 2D Plot based on multiple correspondence analysis of farmer’s economic
indicators

The economic indicators of farmers are displayed as column coordinates (Col.Coords) while the farmer-status
is added as supplementary column points (Suppl.Cols).

The plot explains 70.1 % of the total inertia using two dimensions. The first dimension
focuses more on characteristics of the farmer’ s house, and the second on equipment
required for work. The categories of the supplementary variable are separated to a limited
extent along the first dimension, and even less along the second. It shows that household
“wealth” clearly separated the three different farmer types involved in the study. For
instance, column points representing the frequencies of houses with a grass roof (as distinct
from "better" house with iron sheets) are much closer to the supplementary column points
representing non-users and part-users as they are to users. BAHS-users were more likely to
be “wealthier” than non-users, and part-users are in between the two other groups in terms
of relative "wealth". Quantifying these relationships was attempted using multinomial
logistic regression as presented in Table 111-4.



54

Tablel11-4: Final multinomial logistic regression model of the relationship between indicators
of farmer'sincome and farmer - status as the dependent variable

("non-user" and "part-user” versus "user"; Deviance Statistic: Chi-Square 29.9, df 4, sig. .00)

Independent variable compared with users OR Cl lower Cl upper

Doesn't have glass windows non-user 2.9 15 5.6
part-user 16 9 3.0

Doesn't own aradio non-user 3.2 1.6 6.6
part-user 2.8 14 5.8

Compared with BAHS users, non- and part-users were 2.9 and 1.6 times more likely,
respectively to have a house without glass windows. Similarly, non- and part-users were 3.2
and 2.8 times more likely, respectively, not to own aradio compared with BAHS users.
There were no interactions between independent variables. From the information provided
in Figure 11-2 and Table 111-4, it therefore appears that BAHS membership as well as part
usage is partly determined by the pre-existing “wealth” of the farmers.

Livestock husbandry measures
Table I11-5 describes the use of specific husbandry measures according to user-status.

Tablel11-5: Frequency of use of selected husbandry measures stratified by farmer-status
including c? analysis results (n=288)

animal husbandry measures non-user s part-users users p-value
(yesin %) (sd) (sd) (sd) (c*-statistics)

chicken house thatched? 47 53 60 0.16 (3.6, df 2)
nests for hens provided? 74 68 81 0.09 (4.6, df 2)
chicken manure utilized? 57 53 64 0.33(2.2,df 2)
water provision for chickens? 43 48 66 0.00 (11.1, df 2)
sheep/goats kraal thatched? 22 21 26 0.66 (.83, df 2)
sheep/goat manure utilized? 40 39 44 0.76 (.54, df 2)
sheep/goats ever treated? 1 12 14 0.00 (10.9, df 2)
calf shed thatched? 15 18 28 0.07 (5.3, df 2)
cattle kraal shady? 44 47 55 0.26 (2.7, df 2)
cattle kraal well maintained? 28 28 41 0.10 (4.6, df 2)
average time of morning 8:56 8:55 8:45

cattle release (range) (6-12.00) (6-11.00) (6-13.00)
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The farmers using BAHS were more likely to apply specific husbandry measures than part-
or non-users, although most differences were not statistically significant. Users tended to
release their cattle slightly earlier than part- and non-users.

As anext step, the educational background as well as the personal habits and self-evaluation
of the farmers were considered. The results are shown Figures 111-3 and I1-4 in conjunction
with Table111-6 and Table 111-7, respectively.
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Figurelll-3: 2D Plot based on multiple correspondence analysis of literacy and attitude
towards use of drugsin animal asindicators.

Theindicators of literacy and use of drugs are displayed as column coordinates (Col.Coords) while the farmer-
status is added as supplementary column points (Suppl.Cals).

The plot explains 60.3 % of the inertia using two dimensions. The first dimension explains
variation in literacy and the second usage of traditional and western medicines in livestock.
Separation in the supplementary variable occurs mainly in relation to the second dimension,
and here in particular between non-users and part-users/users. More users (54 %) and part-
users (46 %) were associated with English literacy than non-users (37 %). llliteracy in their
own local language (Tumbuka) was uncommon in all groups. In addition, the plot shows an
association between the farmer-status and their involvement in utilizing “ modern” or
traditional medicine, respectively. Not applying western medicine (81 %) and the use of
local remedies (76 %) was more likely in non-users as compared to users (0 %, 67 %).
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The results of multinomial regression analysis are shown in Table 111-6.

Tablel11-6: Final multinomial logistic regression model of the relationship between farmer's
literacy and far mer-status as the dependent variable

("non-user" and "part-user" versus "user”; Deviance Statistic: Chi-Square 218.5, df 8, p=. .00)

Independent variable  compared with users  OR Cl lower Cl upper
Doesn't use western non-users 441.9 57.1 34214
medicine

part-users 6.9 .80 58.9
Use of local non-user s 8.8E+08 6.3003769.48 1.223E+10
medicine* speaking
tumbuka only

part-users 1.2E+09 5.70E+09 2.77TE+11

Non-users and part-users of the BAHS-program were 442 and 7 times, respectively, more
likely not to use western drugs compared to BAHS users. There was a significant
interaction between the ability to only speak the local language and the use of traditional
medicine for treating livestock in the respective households.
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Figurelll-4: 2D Plot based on multiple correspondence analysis of farmer's self-evaluation

Theindicators of farmer's self-evaluation are displayed as column coordinates (Col.Coords) while the farmer-
status is added as supplementary column points (Suppl.Cals).
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The plot in Figure 111-4 explains 64.6 % of the inertia using two dimensions. The first
dimension explains differences in BAHS-awareness, whereas the second distinguishes
between personal habits of the farmers. Separation for the supplementary variable occurs
only along the second dimension. The plot suggests that users and part-users were more
likely to be receptive to new methods in livestock production. Non-users in turn were less
likely to share experiences amongst themselves compared to users and part-users.
Multinomial logistic regression was used generate quantitative estimates of the relationship
between self-perception and farmer-status as shown in Table [11-7.

Tablel11-7: Final multinomial logistic regression model of the relationship between self-
per ception and far mer-status as the dependent variable

("non-user" and "part-user" versus "user"; Deviance Statistic: Chi-Square 81.53, df 4, p=.00)

Independent variable compared with users OR Cl lower Cl upper
Doesn't know BAHS non-user 36.7 8.3 161.1
part-user 17.2 3.9 75.3
Doesn't like new methods non-user 74 35 16.0
part-user 2.9 14 6.4

There were no interactions between independent variables. Farmers having the status of
non- and part user were 37 and 17 times more likely, respectively, not to know about the
BAHS-program compared to users. Similarly, the odds against being open to new methods
and farming techniques were 7 and 3 times higher in non- and part-users, respectively, than
in BAHS users.
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Distances between farm locations and respective KM or VA

The average straight-line distances to farms covered by KM and VA were 2.2 km and 2.9
km, respectively. These are not significantly different (Kruskal-Wallistest, 2.3, df 1, p=
13).

Table I11-8 provides a summary of these data.

Table111-8: Distances (km) between farm locations and KM and VA houses by farmer status
(n=288)

Distance non-user s part-users users

Average KM 2.06 2.28 221
VA 3.28 2.99 2.86

SD KM 152 1.38 1.73
VA 3.18 1.82 2.06

Range KM 0.08 - 5.47 0.30- 4.85 0.02 - 7.65
VA 0.17 - 0.25-7.88 0.30-11.23

19.01

On average KM had to travel longer distances to serve BAHS-users compared with non-
users, whereas the reverse was the case for VA. However, the maximum distance of 19 km
was between the farm location of a non-user and the corresponding VA. The furthest
distance to be managed by a KM was almost 8 km for visiting a BAHS-user.

Figure 111-5 represents zonal differences for distances to farms.
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Figurelll-5: Box and Whisker Plots of one-way straight line distancesin km between the
locations of users' farms and the houses of their nearest KM or VA accor ding to zone (n=96)

The distances, which KM and VA covered in order to serve BAHS-users were fairly similar
in the Plains (Kruskal-Wallistest, 1.1, df 1, p=.75) and in the Highlands (Kruskal-Wallis
test, 0.9, df 1, p=.34), but there was a statistically significant difference between both
groups at the Lakeshores (Kruskal-Wallistest, 4.02, df 1, p=.045). By cross-tabulating
accessibility (yes/no) to the official rural road-network, the percentage of VA (38 %) being
able to use rural roads to reach the selected farmers was significantly higher than the
percentage (8.1 %) of respective KM (c2 229.17, df 1, p=.00).
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Discussion

The average age (55 years) of farmers included in this study is well above the average life
expectancy for Malawi currently at 43 years, which is one of the lowest in the world (The
World Bank Group, 1999). The farmers in the study had to care on average for 8.8 family
members, while the figure for the general population is lower, averaging 5.9 people. Also
the average number of animals for the different livestock species kept is higher on study
farms than that of the general population. Comparing the farms in the study, users kept
more cattle and chickens and harvested higher yields of selected crops than either of the
other groups.

About athird of all respondents engaged in additional jobs other than livestock off-take and
crop sales, which is a common strategy towards income generation. Meemark (1988) found
only 5.2% (range 0-17.1%) of his interviewees in northeast Thailand engaged in other jobs.
Users, who were more likely to be literate in English and more open to new methods,
tended to occupy a higher proportion of "larger" business and had a higher percentage of
current or previous employment compared to either of the other groups.

Sale of fresh milk was common among all farmers and provided a substantial contribution
towards day-to-day cash in rural areas, which agrees with findings by Mukasa-Mugerwa
and colleagues (1989) and Agyemang and colleagues (1991). More users than part- and
non-users sold milk and they also put up a higher number of bottles per household for sale.
The latter can be attributed to the significantly higher number of cattle per user as compared
to non- and part-users (Table 2). Smilarly, Figure 3 in conjunction with Table 4 illustrates
the enhanced situation for BAHS users with regards to quality of housing and ownership of
selected items, compared to either of the other groups. BAHS-users are clearly farmers with

a better income.
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Cross-tabulating the three groups according to the proportion of livestock husbandry
measures applied (Table 111-5) shows that BAHS-users were more innovative farmers. The
findingsin Figures 11-3 and 111-4, in conjunction with Tables 111-6 and 111-7, suggest an
association between the educational and personal background of individual farmers and
their respective attitude towards BAHS-uptake. This agrees with Suradisastra (1989), who
found that the farmer's personal or farm characteristics in western Kenya were significantly
associated to exposure to extension personnel and media. Particularly, the greater the family
and farm size, the amount of crops grown, numbers of livestock kept and the better the
education, the more likely were farmers to be visited by extension staff. Arene (1994), who
investigated agricultural extension approaches in Nigeria found, that formal education, farm
size and the age of the farmer were significantly and positively related to their attitude
towards extension and willingness to adopt new ideas. It should be mentioned here, that in
terms of education, Malawi has one of the worst social indicators in the world. Although the
percentage of children enrolling at school in the northern region is comparatively high (90
%), illiteracy amongst males and females older than 15 yearsis officially 27 % and 57 %,
respectively (Malawi Social Indicator Survey, 1996; The World Bank Group, 1999).

The issue of geographical distance between their clientele and animal health service
personnd is likely to influence the extent of service delivery, as indicated by Woods and
colleagues (1998). Meemark (1988), who investigated the uptake of village animal health
services by comparing farmers with high and medium acceptance, found 25 % and 20 %
complaining that the KM was too far away from their farms. In our study, a direct statistical
comparison of mean distances to farmer-groups was not performed because the selection
process for part- and non-users was not random. Descriptive analysis (Table 111-8),
however, showed that the differences between farmer-groups were negligible. Also the
average distance between BAHS-users and the KM or VA, respectively was similar.
However, there appeared to be a significantly different zonal influence on distances
between users and their respective KM and VA (Figure 111-5) at the Lakeshore. Thisis
probably an issue of accessibility. Thereis basically only one main road existing at the
shore. VA in general have a better access to the road-network compared to KM. Most VA's
houses have been established along with the official infrastructure in rural areas. KM in turn
have been specifically selected to serve fellow farmers in remote places. It must be

mentioned, however, that cross-country pathways are often in better shape than rural roads,
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particularly during the rains between November and April.

It was expected that more users than part- and especially non-users would know about
BAHS. However, non-users are unlikely to be averse to western medicines in principle.
About 20 % of non-users applied western drugs for treating their livestock, which they had
obtained from sources other than BAHS. Additional factors other than education or personal
characteristics influencing uptake of BAHS might exist. There are strong traditional
believes including that of witchcraft in the Project area, and tribal senses may also influence
farmers decisions. This al remains to be investigated.

The results of our study suggest that education is the key to involving more farmersin
BAHS. Gurung (1996) concluded his account of the success of 20 years of livestock
extension in western Nepal by pointing at two key elements: These were home based and
well trained technical field staff and a committee approach of extension. We are in
agreement with the author. Also the BAHS-Project should intensify a well-balanced
extension approach by targeting both, livestock farmers by rendering appropriate messages
and services, but also field staff, who need ongoing support from the Project. Targeting
non-users should not be restricted to farmers as they were defined in this study.

The mgjority of rural households in the Project-area only keep chickens, ducks or afew
sheep or goats but usually cannot afford cattle. Encouraging more of these farmsto utilize
BAHS would meet one of the core objectives of the Project, which is involvement of the

very poor families.
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Abstract

Fourty-two Keymen and 84 Veterinary Assistants involved in the BAHS-Program were
interviewed in 1998. The general characteristics and perceptions of both groups were
analyzed using uni- and multivariable techniques. Detailed sales and treatment patterns of
six KM and 12 VA were evaluated for the period September 1996 to August 1997. Results
indicate the overall job-satisfaction for 82 % of KM and 83 % of VA. The extent of
estimated weekly involvement in livestock service delivery, particularly of KM with 3.7
days on average, is remarkably high. Total annual drug sales of KM and VA between 1996
and 1997 on average were equivalent to US$ 124 and US$ 218, respectively. Most
prescriptions were issued for treatment of calves followed by adult cattle, chicken-flocks and
small ruminants.

The changes suggested by VA and KM in order to improve field performance focus on
regular refresher training by the BAHS-Program.

I ntr oduction

The idea of involving trained farmers (village animal health worker, laymen, keymen,
barefoot-vets) is one of the key-elements in almost every program in order to develop
practicable approaches for livestock service delivery in remote areas (Arambulo et al., 1986;
Loehr, 1989; Johnson et a., 1990; Moktan et al., 1990; Grandin et al., 1991; Akabwai, 1993;
Baptist et a., 1994; Abdel-Messieh, 1997).. Despite the significance of this group, only a
few studies have been published that describe the characteristics and experiences of these
people in more detail (Meemark, 1988; Sulistiyo et a., 1998; Jones et al. 1998).

The aim of the current study was to describe characteristics, perceptions and performance of
KM and veterinary assistants (VA) involved in the BAHS scheme. The identification of
factors limiting the effectiveness of the field service and motivation of field workers was
seen as important information required to develop strategies for continued enhancement and
adaptation of the program to the needs of the target popul ation.
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M aterials & Methods

Selection of VA and KM

A total of 135 VA and KM were operating a drug box as of June 1998 in the study area. Of
these, 42 KM and 84 VA with aminimum of 12 months involvement in the BAHS-program
were included in the study. The survey questionnaire was pre-tested with 3 KM and 4 VA,
and adjusted accordingly. Interviews were conducted between July and December 1998,
each lasting about 30 minutes.

Detailed drug sales and treatment patterns of 6 KM and 12 VA were evaluated. The
selection was based on compl eteness of annual accounting and prescription form data entries
for the period of 9/96 to 8/97. These results are therefore not representative of the whole
study population, but sufficient to provide a general indication of the performance of KM
and VA.

Data analysis

Data were stored using the database management software Microsoft ACCESS 97
(Microsoft Corporation, Redmond, USA). GPS receivers were used to determine the precise
locations of KM-houses and V A-stations within the study area. Maps were produced using
the geographical information system software Arcview for Windows version 3.1 (ESRI Inc.,
Redlands, USA). Multiple Correspondence Analysis was used to explore the data for
relationships between categorical variables contained in simple two-way or multi-way
tables. The statistical analyses were performed using NCSS 2000 (NCSS Statistical
Software, Kaysville, Utah, USA) and STATISTICA/W version 5.1 (StatSoft Inc., Tulsa,
Oklahoma, USA).



Results

General description of VA & KM

TablelV-1: Comparison of VA and KM char acteristics and work related issues

Factor VA (% yes) KM (% yes) p-value
K eeps livestock? 86.9 100 .014
(c? 6.03: df 1)
L ocation by Zone 107
Lakeshore 7.1 14.3 (c? 4.46: df 2)
Highlands 31.0 429
Plains 61.9 42.9
Tribal background .001
Ngoni 14.3 7.1 (c? 15.94; df 3)
Chewa 20.2 2.4
Tumbuka 38.1 73.8
Other 274 16.7
Organised far mer 98.8 88.1 .007
livestock meeting? (02 7.09; df 1)
Farmer meeting was a 72.6 61.9 .220
success? (c?15; df 1)
Husbandry issues taken 95.2 88.1 14
into account? (c? 2.15: df 1)
BAHS training was 51.2 524 .899
adequate? (c? .016; df 1)
What changes needed? 428
None 56.0 57.1 (c?2.77: df 3)
Teach extension skills 12 4.8
More demonstrations 20.2 11.9
More refresher ourses 22.6 26.2
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All KM and VA were of male gender. The average age of VA and KM was 37.4 years (SD
8.7) and 42.6 (SD 10.1), respectively (Kruskal-Wallis One Way ANOVA: Chi-Square 7.72;

df 1; p =.005). VA estimated their weekly BAHS workload with 4.1 days (SD 1.7), which is
higher than the estimate provided by the KM (3.7 days, SD 1.8; Kruskal-Wallis One Way
ANOVA: Chi-Square 2.58; df 1; p =.107). On average VA had received their drug box 2.8
years ago compared with 3.4 years in KM (Kruskal-Wallis One Way ANOVA: Chi-Square
2.79; df 1; p =.094).

Table1V-1isasummary of additional key-characteristics of both groups.

More KM than VA own livestock themselves. A higher proportion of VA than KM is based
in the Plains. The population in the study area includes people from 14 different tribes, with
the majority belonging to the Tumbuka. This variety is more reflected in the case of the
tribal origin of KM than of VA. The Tumbuka-tribe seems to be under-represented in the
VA-group.

More than half of both groups were satisfied with the training received. Fourty-four percent
of VA and 43 % of KM suggested some changes with more than two thirds from both
groups asking for regular refresher courses and practical demonstrations, respectively.
Almost every VA and 88 % of KM organized livestock meetingsin villages. A lower
proportion of KM than VA was satisfied with the outcome of the meeting(s) they conducted.
Both groups were highly likely to include advice on livestock husbandry and management in
addition to treatments as part of their field services.

Annual drug sales and treatment regime

Table 1V-2 provides a summary of treatment patterns across species summarized for all 18
selected drug box locations included in this detailed survey. Most prescriptions were issued
for treatment of calves followed by adult cattle, chicken-flocks and small ruminants. A
relatively small number of pig prescriptions were given out. The VA at Kachere appears to
be the most active person followed by the KM in Mdolo when the total number of visitsis
taken into account. The average annual number of farm visits by KM is81.3 (SD 32.7)
involving 42.2 (SD 23.6) farms compared to 78.4 visits (SD 40.4) and 33.6 (SD 31.5) farms
for VA. Comparing medians statistically did not show any significant differences between
KM and VA.
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TableIV-2: Annual number of farm visits and total treatments by KM/VA per species between
9/1996 and 8/1997

(Kruskal-test to compare between KM and VA groups, p<.05)

no. animals (no. of farms involved)

ocalion  fifarme _ viie | monthe) camle gome  chickens  pigs
KM-locations i
Kavululanga 57 80 35 (25) 36 (27) 1(1) 861 (29) 1(1)
Madede 14 90 65 (6) 26 (4) 48 (1) 1584 (5) 3(2)
Matete 23 41 57 (22) 46 (18) 2(1) 171 (9) 1(1)
Mdolo 75 132 91 (36) 55 (21) 99 (33) 732 19) 18 (8)
Visenthe 55 94 49 (27) 44 (29) 15 (2) 472 (21) 23 (8)
Yakuwata 31 51 23 (14) 34 (16) 2(2) 1455 (8) 0
KM averages of 42.2 81.3 : 53.3 40.2 27.8 879.2 7.7
species (SD) (23.6) (32.7) | (23.8) (10.2) (39.2) (550.9) (10.1)
VA-locations ;
Chitanga 28 78 35(9) 56 (9) 42 (7) 630 (8) 78 (8)
Chitimba 17 47 28 (11) 17 (8) 31(3) 480 (17) 6 (1)
Jata 44 66 111 (40) 57 (28) 6 (3) 219 (10) 14 (1)
Kachere 114 187 167 (62) 116 (18) 30 (4) 3909 68) 1(1)
Kampupu 63 97 71 (23) 54 (32) 19 (6) 185 (9) 6 (1)
Kapopo 26 39 55 (14) 37 (13) 0 98 (7) 1(1)
Katumbi 38 58 45 (17) 45 (11) 4 (1) 2115(13) 3210)
Luzi 41 70 72 (29) 44 (14) 8 (3) 288 (12) 23 (7)
Magido 17 68 238 (13) 10 (5) 3(2) 261 (8) 0
Mzikubola 9 72 44 (5) 15 3) 54 (3) 937 (4) 5(1)
Ng'onga 27 44 38 (15) 24 (14) 36 (7) 41 (2) 4 (1)
Vibangalala 39 115 200 (45) 69 (36) 32 (5) 1280 (21) 7 (2)
VA averages of 33.6 78.4 : 92 45.3 22.1 870.3 14.8
species (SD) (31.5) (40.4) | (71.3) (29.2) (17.8) (1130.3) (22.1)

p-value 57 | .37 74 .64 45 .35
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Table V-3 provides a summary of drug sales as per selected drug box location. The
calculation is restricted to the four most wanted drugs. There are no significant differences
between drug sales of KM and VA. Since KM are not entitled to use injectables a statistical
comparison was not performed for long-acting oxy-tetracycline (OTC). The average drug

sales turnover for VA of MK~ 32715 (U$ 218) is amost twice as high than that for KM
with MK* 1859.3 (U$ 124), which is significantly different.
TableV-3: Sales of most wanted BAHS drugs as per selected location between 7/1996 and

7/1997
(Kruskal-Wallis test to indicate statistically significant differences between KM and VA, p<.05)

location Dewor mer Dewor mer Pour-on OoTC Total

1 2 (sumin cc) (suminml) in MK *

KM Kavululanga 34 32 51 0 1,619.80
KM Madede 40 33 262 0 1,978.10
KM Matete 31 39 815 0 1,828.00
KM Mdolo 47 61 525 0 2,638.70
KM Visenthe 29 67 124 0 2,176.40
KM Yakuwata 11 25 161 0 915.00
KM averages (SD) 32.0 42.8 323 0 1,859.33
(12.2) (17.1) (292.0) (578.3)

VA Chitanga 42 43 183 150 3,234.20
VA Chitimba 22 1 292 99 1,986.20
VA Jata 48 37 331 363 3,874.30
VA Kachere 97 54 1731 296 5,679.50
VA Kampupu 12 35 1242 353 4,079.95
VA Kapopo 15 23 72 236 2,214.50
VA Katumbi 33 19 185 121 2,883.60
VA Luzi 29 15 637 312 2,865.98
VA Magido 57 26 287 398 3,072.10
VA Mzikubola 17 34 253 267 2,468.00
VA Ng'onga 11 7 383 336 2,221.50
VA Vibangalala 63 80 102 470 4,677.70

VA averages (SD) 37.2 31.2 474.8 283.4 3,271.46

(25.8) (21.5) (505.5) (114.2) (1114.6)

p-value .85 .26 45 n/a .003

"1 MK (Malawi Kwacha) = 15 U$ (December 1996)
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Job satisfaction and self-per ception
Eighty-two percent of KM and 83 % of VA stated that they enjoy their job. When asked for
reasons, 59 % of KM and 55 % of VA mentioned drug availability after years of ineffective
field services. Twenty five percent of KM and 31 % of VA felt they had gained knowledge
about livestock production. Almost half of all KM (47 %) and a third of VA (34 %) reported
that their ego had been boosted. All KM and 96 % of VA indicated that they were satisfied
with the job because farmers show their appreciation. Figure V-1 provides a graphical
summary of these findings based on multiple correspondence analysis.

25
Farmers do not show appreciation

2.0 +

15
© Doesn't like his job as
€ 4+ KMorVA
£ 10
kS Farmers can BAHS t
© DI eam not very
T'B 05 be d_lﬁlcult + supportive
&3; . Feels confident in his job VA
o Training was
‘; 0.0 adequate + o farmers show appreciation
'% lees-:-he job <+ 4 Training was not adequate
T Eeerlls sggac;rted +Likes. Doesn't like talking to farmers *  Statistically
£ -05 y the team talking to farmers significant
a + Doesn't feel very (chi-square

K M confident in his job q
-1.0 + Farmers are test, p<.05)
not difficult to deal with *
+ Col.Coords
-1.5
-15 -1.0 -0.5 0.0 05 1.0 15 20 @ SupplCols

Dimension 1; 25.87% of Inertia

FigurelV-1: 2D Plot based on multiple correspondence analysis of job satisfaction and self-
per ception

Theindicators of job-satisfaction and self-perception are displayed as column coordinates (Col.Coords) while
the KM/V A-status is added as supplementary column points (Suppl.Cols). Chi-squared analysis results for
cross-tabul ated data are included.

The model explains 44 % of inertia using 2 dimensions. The first dimension mainly relates
to BAHS-program aspects, whereas the second separates the study population according to

thelir relationship with farmers.
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The overall job satisfaction is clearly reflected by the closeness of a range of variables to
both, KM and VA. These are statements such as "l like my job asa KM/VA", "l fed
supported by the BAHS-team", ""Farmers do show their appreciation for my efforts’ and "I
enjoy talking to farmers on BAHS issues".

Not getting positive feedback from farmers or not feeling supported, in turn are fairly
unlikely for both groups.

Thereis, however, one issue perceived very differently by KM and VA. VA do experience
difficulties more frequent when dealing with livestock farmers (73 %), as compared with
KM (43 %), which is significantly different. When asked to specify those difficulties the
following was disclosed: Fourty-percent of all 126 interviewees mentioned a
misunderstanding of the BAHS concept by farmers, namely the principle of prevention
rather than cure, issues of self-help, lack of co-operation by the Village Livestock Group and
treatments on a cash rather than aloan basis.

Another 30 % of all VA and KM stated that there are communication problems (getting
farmers together, inability to explain certain technical issues, cultural borders) and 17 %
said, that farmers do have problems in accepting the current drug and treatment prices.
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Discussion

The fact that the communities tended to select comparatively older farmer as KM is part of a
culture of respecting eldersin their communities. Meemark (1988) found the average age of
keymen in northeast Thailand to be 39 years, almost identical to our situation. The BAHS
project team advises against selection of KM of an advanced age (eg. four KM are older
than 60 years) because of the physical nature involved in service delivery.

A weekly estimated BAHS workload of 3.7 days for KM as compared to 4.2 for VA isa
remarkably high figure, considering the additional commitments of KM as farmers
themselves. Although KM aswell as VA are provided with a bicycle as part of theinitial
drug-box delivery, it is known that distances and absence of roads can result in every farm
visit becoming a tiresome and time-consuming job. Woods (1998) found proximity to the
clientele to be a crucia determinant of the quality and frequency of livestock services for the
performance of veterinary technicians in Zimbabwe. Apart from farm visits, activities of

KM and VA include bookkeeping, group-meetings and cash transfer and counts. The latter
involves hand-over of cash to the treasurer of the village livestock group but also
stocktaking whenever requested by either the BAHS-team or the village group. For a basic
animal health project in north-east Thailand, keymen's bookkeeping is limited to filling in
forms for drugs received/drugs sold (Meemark, 1988), whereas it is much more demanding
in the case of the BAHS-program in Malawi. The differencesin KM/V A locations according
to ecological zones including distances to their BAHS-clientele have been evaluated recently
(Hattner et.al., 2000).

The vast mgjority of both groups enjoy their role in livestock service delivery. Almost all of
the VA and 88 % of KM did organize meetings to promote the program and about two thirds
of both groups thought that they did so successfully. The BAHS training, however, was not
perceived to be adequate by half of KM and VA. Their first suggestion was regular refresher
courses followed by more applied demonstrations and sessions on development of extension
skills as shown in Table IV-1. It should be mentioned here, that the BAHS Project
conducted regular refresher courses until 1997 and then committed VA and their supervisors
to play an active part in KM training and supervision. This has apparently not worked well.
One of the reasons is certainly due to changes (reduction) in the number of staff involved
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with the BAHS-team.
Jones (1998) referred to an initial two weeks training for village animal health workersin
southern Sudan followed by a refresher course after another 6-12 months. Apart from the
initial training of 4 days mentioned earlier, the BAHS-team places much emphasis on
ongoing supervision of KM in particular by veterinary field staff. The regular BAHS drug
delivery tours provide an additional opportunity for supervision and discussion asisthe
annual stocktaking event attended by each livestock group.
In terms of service delivery, cattle as the economically most valued animals receive most of
the attention. Pigs receive the least input in terms of drugs. This comes as no surprise
because efforts by BAHS to promote enhanced pig production in villages so far have been
rather modest. It is noticeable that KM as lay practitioners on average visited more farms
more often than VA. There are, however, no significant differences between KM and VA in
regards to average visit numbers, drug sales or treatments performed. KM apparently spent
more visits on fewer animals when compared with VA, while VA at the same time sold
more drugs. The latter figure is increased by sales of antibiotics and other relatively
expensive injectables through VA. Even though VA on average had almost twice the
turnover of KM, the large data variation and small sample size makes it difficult to revea a
clear picture. We would like to refer to our earlier statement that the number of VA and KM
included in this calculation is not representative of all drug-box holders.

Seventy-three percent of VA and 43 % of KM said that they sometimes have difficulties
when dealing with farmers. VA and KM attribute this problem to difficulties in being able to
attract sufficient farmers on the one hand and poor understanding of the BAHS concept by
farmers on the other. Government field staff in general have a reputation of passivity and
inefficiency, which is inherited from previous days of pure state services Lechner and

Bohm, 1990). It is also possible that tribal issues influence farmer's interest in the scheme.
Thisis supported by ailmost two thirds of VA not belonging to the Tumbuka, who are
predominant in the study area. This may be a factor that should be taken into consideration
during future phases of the BAHS-program but remains to be further investigated.
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When interpreting the responses that VA and KM provided in this survey, it has to be taken
into account that there might have been a tendency to give positive rather than negative
information in relation to the program, as VA and KM themselves receive afinancial benefit
from BAHS. This subjectivity and potential response bias does not invalidate the
conclusions of the analysis, as it provides an important summary of VA/KM perceptionsin
relation to BAHS.
Asillustrated in Figure 1V-1, the overall job satisfaction of VA and KM involved in the
BAHS-program is the foremost pattern emerging from this study. To a significant extent it is
the result of the encouraging response they receive from their clientele. The feeling of
support by the BAHS-team and enjoyment from talking to farmers is common in both
groups. Thisis closely related to personal perceptions such as increased self-confidence and
positive learning experiences. It is clear that for community-based livestock programs to be
successful in the short- and sustainable in the long-term, village animal workers have to
receive a perceived benefit from the program, which does not necessarily have to be

measurable on purely economic grounds.
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Abstract

Livestock dynamics, off-take, mortality and husbandry measures of 96 randomly selected
users of the BAHS-program were compared with 96 matched part-users and 96 non-users,
respectively. More than 5000 farm visits were conducted between July 1997 and February
1999, of which 3724 visits were used for this evaluation.

Univariate and multivariable analyses were performed to compare farm characteristics and
livestock performance among the three user categories. The results showed that users of the
program maintaind larger herds of ruminants and more chickens compared to part-users and
non-users. For non-users, mean monthly mortalities in calves (3.2 %), sheep and goats (2.8
%) and chickens (4.4 %) were twice as high compared to user farms (1,4 %, 1,3 % and 2.0
%). All livestock species monitored in this study showed a decline in numbers during the 14
months period of evaluation. There were large movements of cattle into and out of kraals.
These were animals that were managed but not owned by respective farmers. Off-take rates
varied considerably between different species and at different periods. The adjusted annual
cattle off-takes between December 1997 and November 1998 on average were 10.5 %
(users), 9.5 % (part-users) and 7.8 % (non-users). Users of the BAHS-program applied
various livestock husbandry and management measures more often than either of the other
groups.

During concluding interviews in January and February 1999, BAHS-users felt significantly
more positive about the past year in terms of livestock health and production compared to
part- and non-users. Overall, the results indicated a positive effect of the BAHS-program on
animal health and productivity.
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M aterials & Methods

Farm-selection

Eleven KM and 21 VA were randomly selected from the 126 drug-box holders that operated
within Mzuzu ADD as of June 1997. A minimum BAHS-involvement of 12 months was
required for eligibility. At each of those 32 locations, three BAHS-users were selected
randomly from the list of paid-up members. Another 3 part-users and 3 non-users of BAHS
were selected in each area as matched cases, emphasis being given on similar livestock
ownership to the BAHS-users. The selection was based on the knowledge of the respective
KM and VA at those locations with the final decision being made together with the BAHS
team comprising of two veterinarians and three veterinary field supervisors.

| nterviews

Aninitial questionnaire was conducted at all 288 farms in order to describe the social
background, farm characteristics, livestock ownership and self-evaluation of farmers
(Huttner et al., 2000b). Interviews were conducted between July 1997 and October 1997 by
the BAHS-team. In addition, a concluding interview was conducted at the end of the study
period in January and February 1999. The final herd inventory, current prices for livestock
and summary remarks of farmers were recorded.

Follow-ups

Follow-ups commenced after the initial questionnaire in July 1997 and finished in December
1998. Respective KM and VA serving the communities in selected areas conducted them.
Farms were visited at 4-week intervals and all changes in livestock numbers and husbandry
methods were recorded on a prepared farm-monitoring sheet. During the monitoring period
the BAHS-team had to intervene only on few occasions. For instance, there were difficulties
during the beginning of this exercise, mainly with KM who were not used to handling the
relatively complex farm sheets. In some locations accessibility became an issue during the
rainy season. We also had to handle expectations by a number of farmers, whereby some
kind of regular bonus was anticipated in return of being involved in this exercise. A total of
5003 visits were conducted of which 3724 were used for the evaluation. This reduction
became necessary because complete records of all 288 farms were obtained for the period
between November 1997 and December 1998 only.
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Calculation of rates

Off-takerates

Off-take rates were based on monthly totals of animals, which were sold, slaughtered or
used for ceremonial purposes versus the respective number of animals kept during the very
months. The denominator for 12- and 14-months off-takes was made up by the average

herd-size. Off-take records were only determined for ruminants but not for chickens.
Mortality rates

Calculation of mortality rates were based on monthly totals of animals that died versus the
respective number of animals kept during the very months

Data analysis

Data were stored using Microsoft ACCESS 2000 (Microsoft Corporation, Redmond, USA).
GPS receivers were used to determine the precise locations of KM-houses and V A-stations
within the study area. Maps were produced using the geographical information system
software Arcview for Windows version 3.1 (ESRI Inc., Redlands, USA). The effect of user-
status, visit number (month) and VA/KM-status as explanatory variables on mortality in
calves, small ruminants and chickens was examined using a generalized estimated equations
(GEE) modé suitable for analysis of longitudinal data. GEE allows the mean of a population
parameter to depend on a linear predictor through a non-linear link function and allows the
response probability distribution to be any member of arange of different distributions
(Zeger and Liang, 1986). The analysis of correlated data arising from repeated
measurements when the measurements are assumed to be multivariate normal has been
studied extensively. However, the normality assumption may not always be reasonable.
GEE models provide a practical method with reasonable statistical efficiency to analyze
such data.

Mortality as the dependent variable was expressed as a binomial variable (events/ trials).
Farm visits, where the population at risk for a particular livestock species was zero, were
excluded from the analysis. The first category of the categorical explanatory variables was
used as the reference category as outlined in Tables 3,4 and 5. The statistical analyses were
performed using NCSS 2000 (NCSS Statistical Software, Kaysville, Utah, USA) and PROC
GENMOD in SAS for Windows version 8.0 (SAS Institute, Cary, NC, USA).



83

Results

Livestock Dynamics

Figures were summarized as averages according to the user-status for the period November
1997 to December 1998.

Herd sizes

The average cattle herd-size of BAHS-users of 16.2 (SD 9.5) was higher compared with
part-users (13.8, SD 9.0) and non-users (11.5, SD 8.2), (Kruskal-Wallis test; Chi-square
183.6, df 2, p=.000). BAHS-users also kept larger herds of sheep and goats (mean 10.2, SD
.37) than part- (8.4, SD .57) and non-users (9.6, SD .99), (Kruskal-Wallis test; Chi-square
26.4, df 2, p=.000). Smilarly, BAHS-users maintained larger chicken flocks (22.2, SD 1.9)
followed by part-users (19.1, SD 2.0) and non-users (16.9, SD 1.8) (Kruskal-Wallis test;
Chi-sguare 48.4, df 2, p=.000).

Overall, there was a decline for all livestock species under investigation during the study

period. The average cattle popul ation across farmer-groups decreased by 10 % during the 14
months observation period (Figure V-1).
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Figure V-1: Mean cattle herd-sizes between 11/1997 and 12/1998 stratified by farm-status
(n=276)

This trend was more evident among non-users (13 %) than part-users (9 %) and users (6 %).



Figure V-2 shows the respective decline in small ruminants that came to 16 % of the
opening stock (25 % for non-users, 19 % for part-users and 4 % for users).
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Figure V-2: Mean herd-sizes of small ruminants between 11/1997 and 12/1998 per far m-status
(n=213)

Chicken flock sizes also decreased by 13% (9 % for non-users, 17 % for part-users and 14 %
for users) which isillustrated Figure V-3.
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Figure V-3: Mean flock-size of village chickens between 11/1997 and 12/1998 stratified by
farm-status (n=288)
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Cattle movementsin and out of herds

Large numbers of cattle were "brought in" or "moved away" from cattle kraals. These are
animals, which were kept but not owned by respective study-farmers. In addition, animals
such as oxen or bulls are commonly hired out and return later. Our monthly records allowed
to distinguishing between cattle used as true off-takes and those moved. Figure V-4 shows
the percentage of cattle moved into or out of the kraal summarized across farmer-groups
because the temporal patterns were very similar. The calculation is based on monthly totals
of cattle moved, against the annual average herd-sizes. There were no significant differences
(Kruskal-Wallis test; Chi-square 2.2, df 2, p=.33) between farmer-groups. Two peaksin
May and November 1998 occurred amost similar for both curves.
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Figure V-4: Monthly percentage of cattle moved out of and into the kraal between 11/1997 and
12/1998 (n=276)

The average relative percentage of cattle moved out was 67.5 % (SD 23.4) compared to 39.4
% (SD 13.7) of cattle moved into kraals. Users on average moved the largest proportion of
cattle out of their kraals (73.5 %, SD 17.2), followed by non- (68 %, SD 23.4) and part-users
(60.4 %, SD 19.1). The percentage of cattle moved into kraals was 44.1 % (SD 25.3) for
users, 37.2 % (SD 16.5) for part- and 37.0 % (SD 13.7) for non-users. The respective out/in
ratioswere 1.7, 1.6 and 1.9. These ratios were used to calculate adjusted cattle off-take rates.
Out/in ratios also differed according to ecological zone. They were highest in the Highlands
(2.6), followed by the Lakeshore (2.2) and the Plains (1.4).
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Livestock off-take

M ean monthly cattle off-take
The mean monthly off-take rate between November 1997 and December 1998 was 1.74 %

for BAHS-users (SD 0.64), 1.67 % for part-users (SD 1.1) and 1.62 % for non-users (SD
1.0), whichis not significantly different (Kruskal-Wallis test; Chi-square 2.5, df 2, p=.28).
Overall there was a common off-take pattern across all three groups. One peak occurred in
January followed by larger peaks around May and again between September and November.
Low monthly off-take rates occurred before the onset of the rains in October/November and

between July and August.

Period-specific cattle off-take

Cattle off-take rates for periods of 12 and 14 months per farmer-group and ecological zone
between November 1997 and December 1998 are shown in Table V-1,

Adjusted off-takes rates were cal culated under the assumption of equal proportions of cattle
being "moved in and out" of kraals for reasons other than off-takes. Average herd-sizes,
therefore, have been multiplied with out/in-ratios as explained earlier.

BAHS-users had the highest 12- and 14-months (adjusted and non-adjusted) off-take rates
followed by part- and non-users throughout all periods. There were fairly large variations
within the groups during different underlying periods. No significant differences were found
between groups. Looking at ecological zones (not adjusted for cattle movements) shows,
that Lakeshore-farmers had the highest off-takes and farmers in the Plains sold or
slaughtered the lowest number of cattle off their herds, which is significantly different for al
periods under investigation. Applying adjusted rates change this sequence, whereby farmers
in the Plains had the highest off-take followed by those at the Lakeshores and the Highlands,

which is independent of farm-status and remains significantly different.
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Table V-1: Adjusted and non-adjusted cattle off-take rates accor ding to far m-status and
ecological zone (n=276)

non-adjusted off-take rate adjusted off-take rates
no consideration for in/out ratios including ratios as specified below
annual off-take rates (SD) 14 months off- | annual off- 14 months off-
takerates (SD) | takerates (SD)  takerates (SD)
status/ : 11'97-10098  12'97-11'98  1'98-12'98 11'97-12'98 : 12'97-11'98 11'97-12'98
zone | n=3200 n=3192 n=3181 n=3719 ; n=3192 n=3719
non-users | 14.2 14.6 15.4 171 | 7.69 9.0 9)
(15.3) (15.1) (15.7) (16.8) ; (7.93) ratio= 1.9
part-users | 1354 15.2 16.4 173 | 950 10.8 (11.4)
| (158) (16.7) (18.8) (182) ; (10.47) ratio= 1.6
users . 164 18.0 18.5 205 | 10.5 12.1 (11.8)
' 17.7) (18.9) (18.6) (20.0) 5 (11.13) ratio=1.7
pvalueand | 0.39 0.47 0.38 0.37 0.45 0.32
c2 datistics | (1.84,df2)  (154,df2) (195, df 2) (196.df2) | (L51,df2) (2.11. df 2)
Highlands |  17.3 18.2 18.9 209 | 698 8.0 (7.7)
) (17.0) (18.6) (19.9) ; (6.54) ratio = 2.6
Lakeshore | 16.7 20.5 22.3 22.9 9.29 9.5 (9.0
! (17.0) (20.8) (21.9) (21.5) 5 (9.46) ratio=2.2
Plains | 109 11.7 12.3 138 | 951 11.0 (115)
I (159 (15.6) (15.4) (16.2) ; (11.13) ratio = 1.4
p-value and : .034 .022 .019 .023 : .019 .021
c2 statistics | (6.79,df 2)  (7.61,df2)  (7.89, df 2) (756,df2) | (7.84,df 2) (7.93, df 2)

M ean monthly off-take for small ruminants

Farmers sold or slaughtered sheep and goats more frequent compared to cattle. Users and
part-users followed afairly similar pattern with peaks around January, June and November,
while non-users showed recurrent peaks more frequently.

Non-users on average had a monthly off-take rate of 5.4 % (SD 3.0) followed by part-users
with 4.4 % (SD 3.3) and BAHS-users with 4.3 % (SD 2.8), which is not significantly
different (Kruskal-Wallis test; Chi-square 1.32, df 2, p = .52). Off-takes were commonly low
during February/March and again during August/September.
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Period-specific off-take rates for small ruminants
Period-specific off-take rates for sheep and goats between 11'97 and 12'98 are shown in
TableV-2.
Non-users maintained the largest off-take rates throughout the specified period, followed by
either BAHS-users or part-users. The annual off-take was generally high amongst study-
farms ranging between 31 % and almost 45 % of the annual average herd-size. No
significant differences were found between groups. There were no indications of large
movements of sheep and goats due to reasons other than off-takes unlike the data for cattle.
Thus, no adjusted off-takes were cal cul ated.

Table V-2: Off-take rates of sheep and goats accor ding to far m-status and ecological zone
(n=213)

annual off-take rates 14 months off-take

. (SD) . rates (SD)
satuszone | 11'97-1098 12971198 1981298 |  11'97-1298
non-users | 422(309)  443(3B9)  448(39) | 522(#5)
patuses | 351(304) 371(37.3)  348(329 | 406(37.0)
users | 316(206) 364(330)  364(351) |  429(386)
p-value | 037(1L98, df2) 047(L50,df2)  032(229,df2) |  0.39(186.df2)
(c2 statistics) | i
Highlands | 337(344) 366(363)  37.1(369) | 429 (40.4)
Lakeshores | 495(367)  574(478)  494(402) | 587 (488)
Plains | 354(325) 37.6(337)  374(342) | 440(383)
p-vgl ue andc2 i 0.14 (3.95,df 2)  0.10(4.48, df 2) 0.36 (2.07, df 2) i 0.33(2.22, df 2)
statistics | |

Comparing off-take rates according to ecological zones shows that farmers at the Lakeshores
had the highest rates followed by farmersin the Plains and in the Highlands. There were no
significant differences between the zones.



Livestock mortality

The monthly pattern of mortalities in calves, adult cattle, small ruminants (kids plus adults
combined) and adult chickensis shown in Figure V-5.
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Figure V-5: M ean monthly mortality rates for calves, adult cattle, sheep and goats and
chickens between 11/1997 and 12/1998

The lowest monthly mortality of all species occurred towards the end of the dry season
around September/October 1998.

Calf mortality

Non-users on average had a mean monthly calf mortality rate of 3.2 % (SD 1.9) followed by
part-users (1.5 %, SD 1.1) and BAHS-users (1.4 %, SD 0.9), which is not significantly
different in the univariate analysis (Kruskal-Wallis test; Chi-square 2.31, df 2, p=.31). Fifty
percent of BAHS-users (47/94) did not experience any calf mortality. Similarly, 45 %
(42/91) of part-users and 43 % (39/91) of non-users did not loose any calf. The results of
multivariable analysis of calf mortality using a GEE model are presented in Table V-3.

89
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Table V-3: Final generalized estimating equation model looking at the effects of far m-status,
visit number and KM /VA-status on calf mortality between 11/1997 and 12/1998 (n=264)

parameter level estimate standard error OR 4 P

inter cept - -5.3737

visit 1 (Nov.'97) - - 1 - -
2 (Dec.'97) 0.8457 .6238 2330 136 111
3 (Jan.'98) 1.3578 .6110 3888 222 .001
4 (Feb.'98) 1.7909 5779 5995 310 .000
5 (Mar.'98) 1.6391 .6001 5151 273 .001
6 (Apr.'98) 1.6888 .6037 5413 280 .000
7 (May'98) 1.8398 5791 6.295 318 .000
8 (Jun.'98) 1.7393 .5969 5693 291  .000
9 (Jul.'98) 13171 5728 3733 230 .010
10 (Aug.'98) 1.0530 .6086 2.866 173 .045
11 (Sep.'98) 1.3689 .5887 3931 233 .007
12 (Oct.'98) 1.0875 .6637 2.967 164  .037
13 (Nov.'98) 0.9728 .6637 2.645 147  .067
14 (Dec.'98) 1.0851 5777 2960 1.88 .040

farm-status  user - - 1 - -
part-user 0.2651 .2095 1304 127 .1001
non-user 0.3802 2121 1.463 179 .0218

Visit number (month) had a significant effect on calf mortality. Calves being monitored at
the first (November 1997) compared to the following visits had higher odds of death for all
but the second (December), and the 13" (November 1998) visit. The respective odds ratios
varied between 1.6 (October 1998) and 3.2 (May 1998). In addition, user status was
significantly associated with calf mortality. Non-users had a 1.8 higher odds of experiencing
calf mortality compared to users of BAHS.

Cattle mortality

Part-users on average had a mean monthly adult cattle mortality rate of 0.44 % (SD 0.77)
followed by non-users (0.39 %, SD 0.53) and BAHS-users (0.3 %, SD 0.16), which is not
significantly different (Kruskal-Wallis test; Chi-square 2.4, df 2, p=.91). Relatively higher
adult cattle fatalities occurred between February and June (calving season commencesin

May).
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Mortality in small ruminants
Mortality in small ruminants was assessed for kids and adults combined. Animals were not
tagged, which made it difficult to accurately distinguish between young and mature animals
especially at 4-7 month of age.
Non-users had a mean monthly mortality rate in sheep and goats of 2.8 % (SD 2.2) followed
by part-users with 2.1 % (SD 1.8) and BAHS-users with 1.3 % (SD 0.8), which is not
significantly different (Kruskal-Wallis test; Chi-square 3.0, df 2, p=.22). A peak occurred
during the rains between November and May and a general decline towards the end of the
dry season in October. The final GEE model for mortality in sheep and goats is presented in
TableV-4.

Table V-4: Final generalized estimating equation model looking at the effects of far m-status,
visit number and KM /V A-status on small ruminant mortality between 11/1997 and 12/1998
(n=212)

parameter level estimate standard error OR 4 P

inter cept - -4.4489

visit 1 (Nov.97) - - 1
2 (Dec.'97) -0.8676 4247 0420 -2.04 011
3 (Jan.'98) -0.2052 4368 0814  -047 482
4 (Feb.'98) 0.1159 4180 1.123 0.28 .601
5 (Mar.'98) 0.1168 .5096 1.124 0.23 .584
6 (Apr.'98) 0.6096 4460 1.840 137 .007
7 (May'98) 0.8441 4561 2.326 1.85 .000
8 (Jun.'98) 0.6071 4079 1.835 1.49 .007
9 (Jul.'98) 0.5760 4561 1.779 1.26 .013
10 (Aug.'98) -0.4500 4833 0.638  -0.93 141
11 (Sep.'98) -0.1546 4821 0.857 -0.32 .615
12 (Oct.'98) -0.4588 4941 0.632  -0.93 155
13 (Nov.'98) -0.3817 4977 0.683  -0.77 235
14 (Dec.'98) -0.4734 5254 0.623  -0.90 129

zone Plains - - 1 - -
Highlands 04771 2115 1611 2.26 .000
Lakeshore 0.2228 4547 1.250 0.49 .369

The animals had a significantly higher probability of death between the sixth and ninth visits
(cool dry) compared to the first visit in November 1997. The respective odds ratios varied
between 1.4 and 1.9 whereas the odds of death were about half during the time of the second
visit (December 1997) compared to the first visit.

Ecological zones too had a significant effect on small ruminant mortality. The odds of death
for animals kept in the Highlands was 2.3 compared to those kept in the Plains.
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Adult chickens mortality

Non -users had a monthly adult chicken mortality rate of 4.4 % (SD 7.7), followed by
BAHS-users with 2.6 % (SD 2.2) and part-users with 2.0 % (SD 1.8), which is not
significantly different (Kruskal-Wallis test; Chi-square 2.0, df 2, p=.98). The highest
mortality occurred between September and December 1998. The final GEE model in Table
V-5 shows a significant association between adult chicken mortality and visit number.

Table V-5: Final generalized estimating equation model looking at the effects of far m-status,
visit number and KM /V A-status on chicken mortality between 11/1997 and 12/1998 (n=283)

parameter level estimate standard error OR 4 P
inter cept - -4.2642 - - - -
visit 1 (Nov.97) - - 1 - -
2 (Dec.'97) -0.6523 .5048 0521 -129 .019
3 (Jan.'98) 0.0943 4510 1.099 021 .636
4 (Feb.'98) 0.3121 4501 1.366 069 .116
5 (Mar.'98) 0.0829 4768 1.086 017 .670
6 (Apr.'98) 0.1488 4285 1.160 035 474
7 (May'98) -0.5998 4693 0549 -128 .030
8 (Jun.'98) 0.0849 4799 1.089 018 .654
9 (Jul.'98) 0.4381 4506 1.550 097 .028
10 (Aug.'98) -0.6998 5487 0497 -128 .008
11 (Sep.'98) -1.2260 5359 0293 -229 .000
12 (Oct.'98) 0.3001 4767 1.350 063 .139
13 (Nov.'98) -0.1829 4505 0833 -041 451
14 (Dec.'98) 0.7459 5162 2.108 145 .000

The odds of death for these animals was lower at the second, seventh, tenth and eleventh
visit compared to the first visit and varied between 0.29 and 0.55. A higher odds of death
was 2.1 for the last- and 1.6 for the ninth compared to the first visit.
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Livestock Husbandry Applications

Table V-6 shows the results of chi-squared cross-tabulation of the frequencies of selected
husbandry measures, which were applied by the farmers.

Table V-6: Frequency of use of selected husbandry measur es between 11/1997 and 12/1998
stratified by farm status including c? statistics (n=276)

percent yes

measure non-users  part-users users p-value

n=92 n=90 n=94 (c? statistics)
Cattle kraal repaired? 42.7 52.1 58.3 .09 (c?4.75, df 2)
New cattle kraal built? 27.1 24.0 26.0 .88 (c?.25, df 2)
Calf house repaired? 5.2 6.3 17.7 .005 (c?10.5, df 2)
New calf shed constructed? 14.6 15.6 22.9 26 (c?2.72, df 2)
Chicken house repaired? 24.0 20.8 25.0 77 (c% .50, df 2)
New chicken house built? 135 16.7 21.9 .03 (c?2.37, df 2)
Sheep/goats shed repaired? 27.1 27.1 35.4 34 (c?2.12, df 2)
New sheep/goat shed built? 135 20.8 21.9 27 (c?2.59, df 2)
Cattle manure applied? 86.5 84.4 87.5 .82 (c?.41, df 2)
Chickens manure applied? 67.7 64.6 64.6 .87 (c?6.28, df 2)
Sheep/goat manure applied? 56.3 62.5 58.3 .67 (c*.80, df 2)
Drinkers for chickensin use? 75.0 76.0 83.3 31(c?2.32, df 2)
Nests provided for hens? 78.1 79.2 79.2 .98 (c?.04, df 2)

Most of the husbandry measures are not significantly different between farmer-groups but
their frequencies indicate a higher adoption of improved husbandry by BAHS-users for
almost all selected measures.



Seasonal pattern of selected husbandry measures
Figure V-6 presents the total number of monthly cattle-kraal repairs.
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Figure V-6: Temporal pattern of cattle-kraal-repairs as monthly totals between 11/1997 and
12/1998 stratified by far m-status (n=276)

Most repair work happened around the onset and during the wet season with a peak during
November for all farmer-groups.

Figure V-7 shows the frequency of nest-provision for brooding hensin villages.
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Figure V-7: Temporal pattern of nest provision for brooding hens as monthly totals between
11/1997 and 12/1998 stratified by far m-status (n=288)
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The proportion of farmers providing nests was comparably high. Fourty-four non-users (SD

6.1), 46 part-users (SD 7.2) and 49 BAHS-users (SD 5.8) on average applied this measure. It
means that about half of all selected farmers monitored their brooding hens regularly. All
curves show a similar shape over time with a decline during January and the highest levels
between May and September 1998, except for non-users, who had the highest level during
the last visit.

Figure V-8 shows the monthly number of farms providing drinkers to their flocks stratified
by farm-status.
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Figure V-8: Temporal distribution of drinker-provision for chicken-flocks as monthly totals
between 11/1997 and 12/1998 stratified by far m-status (n=288)

There were on average 37 non-users (SD 5.2), 41 part-users (SD 6.1) and 50 BAHS-users

ensuring that chickens-flock had access to proper drinkers during respective months. The

graph shows, that during the peak of the rains (December to February) drinkers were less
frequently used, which applied to all farmer-groups.
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Farmer's per ception about the observation period

As part of the concluding visits in January/February 1990, farmers were asked about their
perception towards the past 14 months in terms of livestock health and production. BAHS-

users had a significantly more positive view compared to part-and non-users (Table V-7).

Table V-7: Farmersjudgment about their livestock production during the study period in
comparison with previous year s (n=288)

(c? 167.6, df 6, p = .000)

status bad normal better
non-users 42 26 28
part-users 38 27 31
BAHS 31 17 48

user
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Discussion & Conclusions

All livestock species monitored during this study showed a decline in total numbers overall.
However, chicken flock-sizes as a rule show large variations within the traditional farming
system in Malawi (Ahlers, 1999) and developing countries in general (Ajuyah, 1999;
Kitalyi, 1999; Mallia, 1999). For this reason, the current level of declineis not likely to lead
to major concerns about the chicken population in the study area. Nonetheless, losses in
village chickens are largely reducible by applying better management practices and also
through improved uptake of vaccine against Newcastle Disease (Ahlers et al., 1999).

The issue of a shrinking ruminant-population particularly in cattle, however, has a different
background compared to chickens. Cattle herds are traditionally held very stable. Moreover,
the natural conditions in the study area, including pasture availability still allow an extension
of cattle herds, which is different in the central- and more so southern region of Malawi. In
addition, the exceptional population growth in Malawi has led to a strong demand for
livestock and livestock products, which is currently only met by rising imports from
neighboring countries (The World Bank Group, 1999). A Danish appraisal mission noted a
decline in national cattle numbers, which commenced already during the late eighties
(Malawi Report, 1999). This decline apparently accelerated since 1992. Possible reasons
cited in the same report included the repatriation of almost 1 Mio refugees (including their
livestock) to Mozambique, and also an alarming rate of cattle thefts during the nineties.
Whole herds were (and still are) stolen and moved across borders. The latter, however, was
not an issue on our study farms. The Danish report mentioned stagnant productivity under
traditional livestock management as another contributing factor for a decline in the national
livestock population.
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Our results show, that annual cattle off-takes (adjusted and non-adjusted) are comparably
high for all user-groups (Table V-1). Ngategize (1989) estimated the annual off-take of
smallholder cattle farmersin northern Tanzaniaat 5 %. Perry et a. (1984) studied
traditionally managed cattle herds in Zambia and found a mean off-take of 10 %. Rodgers
and Homewood (1986) investigated cattle herds in northwestern areas in Tanzania and
reported a mean annual off-take of 8 %. It is likely, that the issue of cattle movementsin and
out of kraals for reasons other than off-takes explains the decline in cattle numbers on one
hand and the seemingly high off-take rates on the other. A possible explanation of much
larger removals than returns of cattleis likely to be the strong demand for livestock and
livestock products and/or higher requirements for cash by people that own these animals.
The largest relative percentage of animals is moved during May and around November.
During May, maize as the main staple food is harvested and dried. Grazing of animals on
communal land is less restrictive in terms of potential crop damage. We know, for instance,
that people at the Lakeshores return large numbers of cattle from uninhabited mountainous
bush areas during May because of the latter. During this time loans are a'so commonly
repaid in either cash or aternatives such as agricultural products. April/May also mark the
beginning of the main calving season. During November, which is the planting season,
demand for cash and loans is very strong, mainly because of need for fertilizer and seeds.
Controlled grazing becomes essential during this time.

These are factors, which possibly had an impact on cattle movements and off-takes that
might have led to a bias towards the actual cattle herd-size of the kraal-owners during the
observation period. It would be important for future BAHS-expansion to assess, whether
kraal-owners direct the same degree of attention to animals, other than their own.
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Our results suggest that BAHS-users not only had the highest cattle off-takes but also
managed more stable cattle herd-dynamics as compared to either of the other groups. Lower
mortalities in young and adult stock by BAHS-users are highly likely to have contributed to
that. Data retrieved earlier from the initial questionnaire defined BAHS-users as farmers that
were already better educated and better motivated and that owned significantly more
livestock compared to part- and non-users (Huttner et al., 2000b). Ownership of more
livestock, therefore, is certainly a driving force for a strong interest in the BAHS-program.
Nonetheless, the level of livestock mortality is influenced by various other factors. Visit
number, equivalent to months and thus an expression of season is significantly associated
with mortality for all species under investigation. Calf mortality is highest between March
and May. The calving season commences in April/May and earlier findings (Wanda, 1994)
showed that 30 % of al newborn calves died within the first four weeks of life, confirming
the seasonal pattern of death in young calves (Norman et al., 1997). For small ruminants,
mortalities during the cooler months between April and June are significantly higher
compared to November, which isirrespective of the BAHS-user status. Helminthiasis,
particularly infections caused by Haemonchus spp., respiratory diseases but also
management constraints are major contributors to death in sheep and goats in Malawi,
whereby little is known about seasonal patterns (Edelsten, 1992). In addition, ecological
zone was significantly associated with small ruminant mortality. Sheep and goats kept in the
Highlands have a higher odds of death than those kept in the Plains or at the Lakeshores. It
is possible that religion attributes to the degree of attention to these animals, with
predominantly Islamic influence at the Lakeshores.

Our mean monthly mortality rates in adult chickens between 2 % and 4.4 % are well below
of what Ahlers (1999) found on study farms within Mzuzu ADD. Her mean monthly
mortality rate cameto 9.2 % in hens and 9.9 % in cocks. It islikely that the different study
design with the explicit focus on village chicken flocks involving daily visits has lead to
more realistic results. This was one of the reasons not to attempt the evaluation of chick's
mortality because this figure changes daily. The seasonal pattern of adult chicken mortality
as shown in Figure V-5 matches those identified by Ahlers (1999).
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Livestock husbandry

Results of the initial questionnaire already provided some indications as to the disparities of
husbandry measures applied through groups of study-farmers (Huttner et al., 2000b). These
finding are complemented by the outcome of the current longitudinal study results.
BAHS-users apply better husbandry and management practices more frequently than either
of the other groups (Table V-6). Measures such as repair of calf-pens or complete overhaul
of chicken-houses occurred significantly more frequent amongst BAHS-users than in either
of the other groups. Farmers of all groups, though in varying proportions, clearly followed a
seasonal calendar while being engaged in all sorts of management activities.

Addressing the issue of improved husbandry, however, may not just be based on intensified
extension efforts and education. In the context of the Aids epidemic in Sub-Saharan Africa,
lack of labour becomes more and more important in these production systems (Anon.,
1999). In addition, natural building material already is difficult to obtain in certain parts
within the Project-area, because forests and natural bush are rapidly disappearing due to
deforestation and land degrading. This all has to be considered when further planning is
undertaken by the BAHS-program.

Despite these constraints, the results of our study show the benefits, which can be obtained
by utilizing BAHS. Losses in young and adult stock can be reduced and higher cattle off-
take in conjunction with more stable cattle herds appears likely through usage of BAHS.
Thisis supported by the judgment of study-farmers made at the end of the observation
period, whereby significantly more BAHS-users were satisfied with health and productivity
of their livestock compared to part- and non-users. However, our study farms represent
households with larger livestock and thus better income compared with the general
population. Involvement of all livestock holders in the Project areais one of the goalsto be
achieved by the BAHS-Project. It istherefore crucial to address the special needs of the

majority of poorer families that own chickens, ducks or rabbits only.
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Abstract

Partial budget analysis was used to evaluate the economic benefits farmers at different levels
can obtain by using BAHS. The spreadsheet model was based on figures derived from the
longitudinal study (V.Chapter) but also on findings from other studies. Full users achieved
higher net returns from livestock production compared to part- and non-users. Annual
returns were in the range of US$ 19-22, US$ 625-650 and US$ 2915-3014 according to
farming level, classified as subsistence, small or larger farms.

A cost benefit analysis was done to assess the economic merits of implementing the BAHS-
program at the regional level. Assuming atotal of 5,500 full-user households for the study
area and about 55,000 part-user households out of atotal number of about 145,000
households with livestock, the total regional gross benefit from livestock production
amounted to US$ 45,195,915 Mio with BAHS and US$ 44,279,895 Mio without.

Thus an investment of US$ 57,000 produced a benefit/cost ratio of 16.1:1.

Different models were applied to assess the impact of increased intensity of BAHS-usage.
One of the challenges for the BAHS-team lies in achieving a significant increase of BAHS-
usage among rural households.
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I ntr oduction

Only afew studies have been published that assessed the economic benefits farmers can
obtain by making use of community-based livestock service programs and by improving
livestock health and marketing in developing countries (Holtzman, 1984; Meemark, 1988).
Although there is no doubt about the merits of the many PAHA schemes for the rural people
in developing countries, sound data eval uating the effectiveness of these schemes are not
commonly available. It would certainly be easier to propagate community-based programs if
this information would be accessible. Mlangwa and Kisauzi (1994a, 1994b) stressed that
principles of livestock economics are essential to undertake planning of any animal health
strategy.

For the economic evaluation of specific interventions such as the BAHS-scheme at the
individual owner level, the preferred analytical approach is partial farm budgeting, which
has been used in this study. Partial budgeting is used to good advantage, where specification
of opportunity costs for land and labour is not crucial (no serious competition with other
farm activities).

The results of the various part of the BAHS-impact assessment, particularly the longitudinal
study (V. Chapter) made important parameters such as off-take and mortality across species
and farm-categories available. Additional results of BAHS-field research as outlined in the
I1. Chapter, were also utilized which is specified in the respective Tables. The objective of
this study was to determine the economic benefits of livestock production at the regional
level for each of the three farm-categories by quantifying the economic consequences of a
specific change in farm procedure, in our case the adoption of BAHS.
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M aterials & Methods

Partial Budget Analysis

A spreadsheet model was built using functions in Microsoft Excel 2000. Four sections were
considered for the analysis: (1) additional returns. alist of income items from the alternate
plan that will be not received from the base plan; (2) reduced costs. alist of cost items for
the base plan that will be avoided with the alternate plan; (3) returns foregone: alist of
income items from the base plan that will not be received from the alternate plan, and (4)
extra costs: alist of costs of the alternate plan that are not required with the base plan. Full
BAHS-usage should be adopted if the net return of BAHS-users exceeds those of non-users
and part-user, and if this net return is better than from aternative investments (Morris, 1988;
Gittinger, 1994; Dijkhuizen. and Morris, 1997).

Additional returns were composed of the annual increase in capital value of the herd that
was received by study farms at the different farming levels through livestock production.
Reduced costs were not quantifiable in the model since previous state services were free of
charge. The only returns foregone in the traditional production system in northern Malawi
consist of animal skins that are being utilized when the animal dies rather than being
available for meat consumption. No other items in this section were measurable. Extra costs
were calculated in accordance with BAHS accounting data. Non-users are assumed to
purchase drugs occasionally from sources other than BAHS. Extra fees apply to part-users as
non-members of BAHS. Table VI-1 explains the costs of this section.

Table VI-1: Input variables concerning annual extra costs per farm status and farming level
(USS)

non-user part-user user
farming level extrafee drugs extrafee drugs membership drugs
subsistence none 05 0,5 10 0.5 10
small none 10 10 3.0 0.5 4.0
lar ger none 2.0 10 4.0 0.5 7.0

" Exchange rate US$ : Malawi Kwacha = 1 : 45 as of March 2000
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Only cattle, small ruminants and village chickens were included. Three farming levels were
applied: subsistence, small and larger farms, as shown in Table VI-2. All three levels are
part of the traditional smallholder farming system in Malawi and thus have nothing in

common with commercial farming.

Table VI-2: Input variables of annual average livestock number s kept

farming level no. cattle no. sheep/goats no. adult chickens
subsistence none <2 <15
small <4 <5 <26
lar ger 320 315 340

According to our survey results (11. Chapter) the 'large farming' level applies to not more
than 4 % of smallholder farms, whereas 28 % manage small farms and 68 % of farms are at
subsistence level. Table VI-3 shows prices for livestock and livestock products that were

applied in the modd.

Table VI-3: Input variables concerning average prices for livestock and animal skins (US$)

calf (<1yr) heifer cow bull (breedg) oxen (traction)
cattle 333 100.0 110.5 180.0 220.0
adult kid (<4 mths)
sheep/goats 15.0 9.0
cock hen pullet chicks
chickens 29 24 11 0.22
calf cattle sheep/goat
skins 15 25 11




Input variables within farming levels were applied according to the status of non-users, part-

users and users of the BAHS-scheme as shown in Table VI-4.

Table VI-4: Input variables concer ning annual mortality, reproduction and off-take accor ding

to farm-status’

variable non-users part-users BAHS-users sour ce
mortality
caf (<1yr) .38 .18 .16 study results
adult cattle/female .031 .029 .024 study results
adult cattle/male .016 .014 .012 study results
sheep/goats young .20 A7 10 study results
sheep/goat female A3 .07 .03 study results
sheep/goat male .06 .03 .01 study results
hens + cocks each .07 .05 .03 study results
pullets .29 19 10 study results
chicks (per clutch) .58 .50 A4 Ahlers, 1999
reproduction (assumed equal, irrespective of farm-status)
cattle parturition rate .61 .61 .61 Zessin (1993)
sheep/goats 3 3 3 Nyrenda (1993)
no. birth/2 years
sheep/goats no. kids 18 18 18 Nyirenda (1993)
rai sed/femal e/year
chickens clutch/year 3 3 3 Ahlers (1999)
off-take
cattle (male and female) .035 .047 .055 study results
calves (<1yr) none none none study results
sheep/goats (male and 179 139 .146 study results
female)
kids (< 4 months) .089 .069 .073 study results
chickens (adults and A5 .20 25 Ahlers (1999)

pullets combined)

" Additional returns from use of manure, increasein milk production or sales of eggs have not been considered in the model



109

Cost Benefit Analysis

The cost benefit analysis was done for four districts within Mzuzu ADD. These are Mzimba
South, Mzimba Central, Rumphi and Nkhata Bay (Figure 11-1). Population figures and the
percentage of households keeping livestock are shown in Table VI-5.

Table VI-5: Livestock keeping households and per cent of farms at respective farming levels
per districts
(Malawi 1998 housing and population Census)

estimates Rumphi ~ C.Mzimba SMzimba NkhataBay | Mzuzu ADD
total no. HH's 25,459 69,368 29,355 53,382 177,564
mean HH size 5.0 5.3 5.3 4.8 | 5.1

total no. people 128,274 367,506 155,522 258,164 909,466

% HH with Livestock 0.75 0.82 0.82 0.85 0.8

no. HH with Livestock 19,094 56,882 24,071 45,375 145,422

4 % larger farms as no. HH 764 2,275 963 1,815 5,817

28 % small farms as no. HH 5,346 15,927 6,740 12,705 40,718

68 % subsistencef. asno. HH 12,984 38,680 16,368 30,855 98,887

Currently about 5500 households in Mzuzu ADD are paid-up members of BAHS. Table
V-6 presents estimates about numbers of households being non-users, part-users or users of
BAHS per farming level. The estimates are based on findings discussed during the
International Seminar on PAHA that took place recently (Httner et al., 2000).

Table VI-6: Estimated numbers of non-users, part-users and users per farming level (in 1000)

Estimated BAHS-usage Rumphi C.Mzimba SMzmba Nkhata Bay M zuzu ADD
larger farms

15% users 115 341 144 272 i 873
70% part-users 535 1,593 674 1,270 i 4,072
15% non-users 115 341 144 272 i 873
small farms

5% users 267 796 337 635 i 2,036
60% part-users 3,208 9,556 4,044 7,623 24,431
35% non-users 1,871 5,574 2,359 4,447 14,251
subsistence farms

3% users 390 1,160 491 926 2,967
27% part-users 3,506 10,443 4,419 8,331 i 26,699
70% non-users 9,089 27,076 11,458 21,598 | 69,221
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Results

Partial Budget Analysis

Table VI-7 presents the net income according to livestock species

Table VI-7: Annual grossincome per livestock species according to farm-status and farming
level (US$)

subsistence f. small farming larger farming

cattle (no cattle owned)
non-user n/a 545.52 2730.58
part-user n/a 554.79 2788.94
full-user n/a 555.98 2799.92
sheep and goats

non-user 10.26 66.22 159.47
part-user 9.87 72.46 165.49
full-user 9.49 77.41 172.28
chickens

non-user 8.28 13.63 21.41
part-user 9.74 14.74 24.98
full-user 10.27 15.79 26.56

The livestock budgets present a higher net income for full users of BAHS across farming
levels and for all species under investigation compared to part- and non-users. An exception
is the sheep/goat budget at subsistence farms. Thisis caused by higher off-take rates for non-
users compared to part- and full users (Table VI-4), which at this level (1 animal for
subsistence farms) represent a higher value than the losses caused by mortalities. This effect
does not apply where more than one sheep or goat is kept.

Table VI-8 presents the net income from livestock production at the individual farm level.

Table VI-8: Annual net income from livestock production per status and farming level (USS$)

subsistence farming small farming larger farming
non-users 19.02 624.70 2915.41
part-users 21.20 641.86 2989.66

full-users 22.32 649.30 3013.94
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Subsistence farmers adopting BAHS clearly achieve a higher net return from their livestock
compared to part-users and non-users. For instance, a BAHS-user at subsistence farm level
obtains a net margin over a non-user of US$ 3.3 taking his/her additional costs of US$ 1.5
into account (equivalent to 220 % net return on invested funds).

Similarly, a part-user owning a small farm achieves a net margin over a comparable non-
user of US$ 17.2 taking his/her additional costs of US$ into account (572 % net return).
The results of our analysis suggest that the adoption of BAHS is economically beneficial,
which also includes the very poor families.

Figure VI-1 shows the percent net margin over non-users that users and part-users of BAHS

obtain.

% net margin over non-user

part-user user

Figure VI-1: Annual percent net margin of usersand part-users over non-users (US$)

The percent net margin of part-users over non-users at the subsistence, small and larger level
came to 9.9 %, 2.6 % and 2.5 %. The percentages for users came to 14 %, 3.8 % and 3.3 %.
It shows that households at the subsistence level obtain relatively higher benefits as
compared to small and larger farms.
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Cost Benefit Analysis

Multiplying the specified net income of farms with the proportion of farms at the various
levels within Mzuzu ADD equals regional income through livestock production. Thisis
presented in Table VI-9 for the district levels and according to farm-status.

Table VI-9: Regional grossincome livestock production per farm-status for the study area

Regional Benefit (US$) Rumphi C.Mzimba SMzmba NkhataBay | Mzuzu ADD
non-user 1,676,120 4,993,162 2,112,995 3,983,056 12,765,333
part-user 3,730,736 11,113,861 4,703,139 8,865,550 28,413,286

user 527,481 1,571,365 664,967 1,253,481 4,017,294
total 5,934,337 17,678,387 7,481,102 14,102,087 45,195,913

Users being yet the minority of households in the study area overall produce less annually
than both of the other groups. The highest income is generated in Central Mzimba, a
relatively large district where also most of the cattle are kept (Table I1-2).

Regional grossincome

The annual gross income through livestock production currently comes to US$ 45.195,913
for the study area. The net-benefit for the region comes to US$ 44.279,894. This means, the
additional income that the current proportion of part-users and users generate through usage
of BAHS amounts to US$ 916,019 for the study area.

Figure VI-2 illustrates the results of 4 different models representing a gradual increasein
usage, which is explained below (all starting at the current level of regional grossincome).

model |: increase of BAHS-usagein 10 % intervals by non-users at subsistence level alone (US$
32,000 per 10 % interval)

model 11: increase of BAHS-usage in 10 % intervals equally by non- and part-users at subsistence
level (USS$ 95,000 per interval)

model I11: increase of BAHS-usage as model 11 and additional 5 % intervals equally for non- and
part-users at small farming level (US$ 117,000 per interval)

model V: increase of BAHS-usage asin moddl |11 and additional 5 % intervals equally by non- and
part-users at large farming level (US$ 153,000 per interval).
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Figure VI-2: Results of modeling higher regional income (US$) by gradually reducing non-
usage of BAHS at different levels
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gross income generated through livestock would be relatively small. For instance adoption
of BAHS by additional 30 % non-users would generate less than US$ 100,000 annually. If

the program would take the challenge of model IV an additional grossincome of US$
150,000 annually can be expected in the study area.

Regional net benefit

The total expenditures of the Foundation for the Improvement of Animal Health (FIAH) in
1998/99 were US$ 57,000 (Table 1-3). This figure includes subsidies from GTZ and covers

BAHS-operations for the whole of the northern region (Mzuzu ADD and Karonga ADD).
The net benefit for the farming community in Mzuzu ADD, therefore, amounts to US$

860,000. Thisis 1507 % return on invested funds or a benefit/cost ratio of 16.1:1.
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Discussion

The results of this analysis suggest that users and part-users at all farming levels obtain
higher net income compared to non-users of BAHS. For the reader, who is not familiar with
the conditions prevailing in the study area, the rather modest increases such as those for
subsistence farms could appear to be negligible. Thisis not the case considering an average
annual income per capitain Malawi of less than US$ 40 (The World Bank Group, 2000).
Moreover, the increase in available income particularly for this group in the short term can
be significant through usage of Newcastle Disease vaccination alone (Ahlers, 1999; Ahlers
et al., 1999).

Full-users at subsistence level obtain 14 % net margin over non-users, thus achieving the
highest relative increase of net income by using BAHS compared to small and larger farms.
The potential for a much higher regional benefit by encouraging many more households to
join the BAHS-program seems to be obvious. On one hand these farms represent the vast
majority of Malawi households. On the other, even users of BAHS have barely reached a
satisfactory level in livestock mortality, particularly in young stock.

Small and larger farms using BAHS can increase their annual net income between US$ 17-
24 and 74-98, respectively. Meemark (1988) analyzed the economic effect of avillage
parasite control program in northeast Thailand. The annual net benefit of study farms came
to US$ 150 and thus is close to our ‘larger' farms.

Modelling the regional economic benefit through improved livestock production at the
subsistence farming level alone shows arelatively small increase in net income for the
region. The example cited in the discussion leads to less than US$ 100,000 annually. The
costs for effectively addressing these families would be difficult to define. Thereis,
however, a balance to be found, to meet the project goal (involvement of the very poor
families) and sustainable, hence efficient service delivery in thelong term. It is therefore
economically meaningful to further and actively propagate BAHS also among households at
the larger farming level.

Many options to increase BAHS-uptake in northern Malawi are practicable. Part-users for
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instance make up a pool of farmers that already know about BAHS but yet have significant
higher mortalities compared to users. It should be repeated that the calculationsin this
Chapter exclude all livestock other than cattle, small ruminants and chickens. Also livestock
products such as eggs or milk sales that can make a substantial contribution to household
income in the traditional production system have not been included in the model. In
addition, there is certainly a bias by applying various estimates in the calculation. The
results, however, have produced a redlistic reflection of the current situation in the field.
Moreover, these figures provide sound indications towards possible alternatives to achieve
more focused BAHS activities in the future.

Overall, the BAHS-scheme has built a solid regional coverage but as yet reaches a minority
of potential customers. Here lies the challenge for more efficient livestock production at the
regional but potentially also at the national level.
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Summary Remarks

The BAHS-program has continued to progress since the field implementation first
commenced in 1993. There have been times where we have had to modify the program for
unbalanced decisions or unpredictable developments. Thisis anormal process for a project
of this scale and in this environment. The BAHS-team has al so been challenged to rethink
the role of farmers and professionals in agricultural research and extension. This included
guestioning of prevailing theories, challenging power-laden relationships between scientist,
extensionists and poor farmers and also confronting bureaucratic structures, as Scoones and
Thompson (1994)" have reported.

BAHS is no exception. The learning curve was steep throughout the years, not only for our
clientelein the BAHS area of operation but also for us, the BAHS team. In response, we
continuously kept in touch with many projects and institutions worldwide, and we
implemented this impact assessment, a comprehensive research project driven by two
guestions: what are the characteristics of the different parties involved in the BAHS-scheme
and what are its merits for the rural livestock farmers in northern Malawi?

The experience of this research has been very satisfying by delivering sound results for the
traditional production system, which for outsidersis not easy to comprehend and
scientifically difficult to assess.

In my view, the BAHS team has to consider some key points to effectively utilize the fina
phase of the program:

(1) Having demonstrated proof about the benefits for the target population, this does not
automatically ensure their continuous or future involvement in the program

(2) Good extension and service delivery is crucial and truly a team issue, whereby those who are
most involved have to receive the best possible and continuous support

(3) Actively addressing the very poor people requires much more skills and input in all respects
than that needed to serve the people, whom we defined as 'better’

While working on this assessment it again became clear that communication amongst those
involved in such work is not a given thing, despite networks and mailing lists. It remains a
personal and thus emotional matter to actively exchange views and findings. | would be
most grateful to see the results of this assessment being critically used.

“ Scoones, |. and Thompson, J. "Beyond Farmers First. Rural people's knowledge, agricultural research and extension practice. I T
Publications Ltd., London, UK, 1994, 301 pp.



