D Kamilo-Ray 1999

1. Soc. Sci, 33): 117-126 (1999)

Livestock as Capital and a Tool for Ex-Ante and Ex-Post
Management of Food Insecurity in Semi-Traditional
Agropastoral Societies: An Example from South-East Kenya

Dickson M. Nyariki' and Steve Wiggins?

"Department of Range Management, University of Nairobi; P.O. Box 29053, Nairobi, Kenya
email: forahifnes

H

2000ke. com

Department of Agricultural and Food Economics, University of Reading, PO, Box 237, Reading RGS 6A4AR, UK

KEY WORDS Food security; livestock capital; sk man-
agement; coping; apro-pasioralisis,

ABSTRACT Discussions of the roles of livestock m many
socicties are not something new. They have been done in
anthropological, sociological amd, 1o some exlent, econdmic
literstare. However, maost of these discussions are normally
not hased on statistical evidencs. In this article, there i an
atiempl o evaluate using sinple statistical analysis the role
of ivesiock in a household coonomy in sub-Saharan African
rural seriing. It is shown that livesiock keeping in agro-pas-
toral systems is multi-faceted. Households possessing live-
sinck till mone land and realise grester yields of grain during.
the wet season. During the dry seasom, livestock are come-
modities, which are sold and or exchanged for grain. Ex-
amte or risk management and ex-post (coping) strategics
against food scarcity are also enhanced by the possession of
livestock.

INTRODUCTION

In some empirical literature, food security
is defined with reference to food grains alone.
This may be misleading for households where
livestock may form a substantial component of
farm production, and hence a major source of
food and income. For example, foods other than
cereals provide about 40 per cent of total food
energy for half the population in the sub-Saharan
region with highest risk of food insecurity
(Sansoucy ef al., 1995). The potential contribu-
tion of livestock to food security and economic
development in these areas is great, Thus, ex-
clusion of livestock in analyses of food security
would be inappropriate in such circumstances,
becanse individual and household food security
depends on access to assets, work and assured
income (Wyariki and Wiggins, 1997). Livestock
may contribute to food security through in-
creased output of livestock and non-livestock
products and by employment and income gen-

eration that may assure access to food.

In most communities in Kenya, livestock,
especially cattle and goats, have over the years
mainly played a dual role as a means of social
value by being a source of bride price and as a
measure of wealth and social status; the higher
the number of livestock, the higher the social
status of the head of the household. In addition,
livestock had value as investment that could be
converted into cash to purchase food or could
be directly exchanged for food or slaughtered
for the same in times of hardship (Dahl and Hjort,
1976). Therefore, indirectly, livestock also
played an important role in the food security
cycle. As farming became more crop-oriented,
livestock acquired an extra value by being a
source of manure and fraction. In some areas,
this latter role of livestock as a capital good
(rather than a final product) which produces in-
termediate goods to be used in the production
process, has become increasingly dominant owver
the former roles. With empirical examples, some
of these roles among agro-pastoral households
in South-east Kemya are discussed.

AREA OF STUDY AND DATA

The present work involves the analysis of
household data eollected from Makueni district
situated in the South-cast of Kenya (Figure 1).
This district was chosen as a representative case
of arid and semi-arid areas. Areas of this type
collectively form about 80 per cent of the coun-
try's landmass. Except in the north and some east-
ern parts of the country, a large number of
semi-arid districts are inhabited by households
involved in small-scale agropastoralism. And it
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Figure 1. [l}. Location of and infrastructure in study area; (b) Agro-climatic zomes®
*A: Tarmac roads; B: Loose all-weather roads; C: Other roads; D: Railway line
Source: Adapted from Jaetzold and Schmidt (1983); Tiffen et al. (1994)
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is in such areas where households are most prone
to food insecurity,

Most of the population of Makueni District
of about one million live in the rural areas with
only about 8% urban dwellers, living mainly in
townships (ROK, 1994; Tiffen et al., 1994). The
district is classified into several agro-ecological
zones (AEZ) or agro-climatic zones (ACZ)
(Jaetzold and Schmidt, 1983; Sombrock and
Braun, 1980). Makueni District has six agro-
climatic zones (I - V1), the most dominant of
which are ACZs [V and V. Except for small areas
under large-scale livestock production
(ranching), most of the land is under small-scale
mixed farming (agropastoralism). In the lower
areas (Kibwezi Division), livestock keeping -
cattle, sheep, goats, rabbits and poultry - is the
major eccupation, bul crop production is also
important. The main food crops include maize,
pigeon peas, cow peas, beans and sorghum,

A sample of 50 households was drawn from
villages in Kibwezi in zone IV/'V. Except for the
main Nairobi-Mombasa road, most roads are
poor and usually impassable during wet periods.
The division was fairly recently settled, the
earliest settlements having been between the late
19605 and early 1970s. The 50 households were
selected through cluster or area sampling by con-
sidering each administrative location under a
chief as a cluster. This 15 normal practice in a
country like Kenya because of poor infrastruc-
ture and difficult terrain (Casley and Lury, 1987).
The clusters were randomly selected after which
a sampling frame was prepared and systematic
sampling applied to the frame.

Households were visited three times to ob-
tain cross-section data for the three different
seasons - the rain season ending December, 1994
(second season), the harvest season in July/Au-
gust, 1995 (first season) and the harvest season
of Febmary/March, 1995/96 (second season).
The visits at different seasons were helpful in
tracking down livestock inventories mainly
through purchases and sales, plus crop harvests
and sales, They also provided time-series based
On Seas01.

RESULTS AND DISCUSSION

Livestock Production in Kibwezi
The main livestock breeds kept-in Kibwezi

Table 1: Livesiock awnership in Kibwezi

Tvpe of Number aff  Number aff % howreholds
livestock ltvesrock  howseholds owming
owring
Cattle a 12 4
=s 2% 58
=5 9 18
Small stock 0 4 ]
=S A w2
=5 0 1]
Both eartle and small siock
3 ]
=<5 33 66
=5 14 28

are the local Small East African Zebu (SEAZ)
caftle, the Small East African Goat (SEAG) and
local sheep. Table 1 gives a breakdown of owner-
ship of cattle, sheep and goats. The breeds are
well adapted to the harsh local environment,
plagued by lack of sufficient water, tsetse
mfestation and tick-bome diseases (Musimba
and Nyariki, 1997). During the dry season, the
animals have to be moved over long distances
to the water points, which are provided by the
Kibwezi River - the only non-seasonal river in
the area. Sheep are kept in small numbers and
by few households. The zebu cattle produce milk
which is mainly used for home consumption.
However, selling milk in small quantities locally
is common. Milk is consumed fresh in tea or
sour as a relish along with ugali (maize pormdge).
Cattle are also on occasion sold for cash, especially
during drought, or slaughtered. Goats are rarely
milked but their meat is preferred. Sheep and
goats are also good for quick sale w provide
ready cash. However, the production of cattle in
Eibwezi is as much judged by their milk, meat
and cash (through direct sales) as by their ma-
nure and traction. Traction and manure are both
valued and saleable outputs. They are, probably,
increasingly one of the main reasons why
agropastoralists in this area still continue to keep
cattle. Suffice it to say that, in addition to this,
taking into account that, generally, most live-
stock are sold during the dry season (Table 2),
they reduce the vulnerability of households to
severe food scarcity. When dry season sales are
compared with wet season sales, it becomes ap-
parent that in times of food scarcities livestock
play an important role in household food secu-

rity (Nyariki, 1997).
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Table I: Houcehold livestock access and sales in Kibwezi
Seatonivedar Aniral Mo, aff  Average na, Mo, of % aales Mo, af %
species houscholds  ofamimals’  animals soldd foffteke households  housekolds
with access  household hourehald rare) selling selling
Ind season 1994 Cattle 40 5.3 1.8 34.0 12 4000
151 seasom 19935 24 49 1.7 347 3 12.%
Ind season 1995 31 i 1.3 0.5 15 48.4
Ina season 1994 Sheep 13 iE 218 717 26 0.8
151 seasan 1905 i1 16 11 5.0 3 231
Ind season 1993 12 4.7 12 46,8 & 0.0
Ind season 1994 Goais 48 10.1 1.1 10,9 4 542
151 season | 905 46 .7 32 41.6 [ 13.0
Ind season 1955 45 1.1 1.1 10.9 28 53.3
Ind seasan 1994 Chicken 49 1.7 84 471.5 kli] 61.2
131 season 1905 44 7.0 iz 224 13 26.5
2nd season 1995 45 18.7 T8 41.7 23 L1 R

Livestock in Kibwezi are managed by herd-
ing or tethering. At night the cows are kept in a
separate boma (cow shed) from the calves and
milked in the morning and at times in the
evening. Milk output per cow is low - approoi-
mately 1 litre per day. This is because, gener-
ally, the Zebu is a low milk producer. The ad-
vantage of the zebu cow is, however, that it re-
quires low feed intake in addition to being toler-
ant to harsh climatic conditions.

Poultry, especially the local chicken breed,
is another type of animal commonly kept by the
Kibwezi households. The birds are kept under a
free range system, feeding around the homestead
on seed, grass, food waste and insects. Chicken
meat is well liked and is frequently consumed at
homes. Eggs are also commonly used at home.
Chicken and the eggs are sold in local markets
for quick cash (Table 2). To a small extent, bee-

kecping is also practised.
Livestock as capital in Kibwezi

Capital by definition is all those goods that
are produced for the purpose of producing other
goods. These are normally not natural resources
but are material goods (other than land and la-
bour). Generally speaking, however, anything -
living or non-living - produced in the past for
the purpose of contributing to production in the
future can be classified as capital (Upton, 1987).
Indeed, in livestock production, agricultural
economists argue that livestock that are produced
for the purpose of breeding or providing draught
power and other intermediate products may be
regarded as capital (Jarvis, 1974; Crotty, 1980;

Myariki and Munei, 1993), In this case, there-
fore, cattle that are devoted to the production
of crops or final livestock products through the
provision of manure, traction, calves and milk
may be regarded as capital insofar as they have
the physiclogical cepacity to do so,

Capital items may be classified in many
ways. For a number of economic analyses, capi-
tal is categorised as fixed or working capital,
depending on the length of its productive life.
As capital, livestock (especially cattle) would
therefore be in the group of farm buildings, rac-
tors, ploughs, sprays, irrigation equipment, etc.;
items for which cash expenditure is required on
the basi: of a medium or long-term production
period,

The role of cattle as capital in developing
agriculture, especially in agro-pastoral systems,
cannot be overemphasised. Capital is indeed
needed for any kind of production process. Im-
plementation of new agricultural techniques de-
pends on capital availability. The share of tradi-
tional techniques in production will tend to go
down as capital accumulation in agriculiure akes
place. This is mainly because capital ccumu-
lation results in the employment of capital in-
tensive techniques. In many developing coun-
tries, incloding Kenya, for example, capital tends
to save scarce land resources (substitute effect)
and wse rural labour {complementary effect)
(Haley, 1991), Thus, in cases where the use of
some livestock-related capital, such as the ox-
plough, does not replace labour, increasing use
of this type of capital may be quite beneficial,
and may contribute significantly to household
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food security. And even though labour may be
replaced at some stages of production such as
tilling the lznd, the use of canle in ploughing
might lead to larger pieces of land under culs-
vation and higher crop harvests leading to in-
creased requirement for labour in weeding, har-
vesting and even threshing of certain crops.
Table 3 shows the relationship between cat-
tle ownership and crop harvests - maize and
maize equivalents compared to other categories
of inputs. (Maize equivalents are obiained by
converting all crop and livestock products into
maize by weighting using local market prices).
The table also shows the annual outputs of maize
and maize equivalents among groups of

Table 3: Availability and uwse of various inpuis and an-
nusl average yields in Kibwezi

Household Muize (kgha)  Muoize-equivalenss

CAtEReTY (kgdha)
Lise Novi-sze Lise  Non-use

Hybrid seed AT T 961 B25
Fertiliser BXl T2 07 #72
Pesticide #8670 13599 820
Access o imigation 811 546 296 146
Cramership of cantle 783 767 iz 838
Handbos 456 933 841 1587
Ox-plough 932 315 2037 1902

houscholds who had access to two different
means of cultivation - handhoe and ox-plough.
Households using the handhoe as their main tool
in land preparation had a lower harvest per unit
area, This was likely because, compared to those
using the ex-plough, households using handhoes
spent more time in tilling and had less time to
carry out other agricultural activities, resulting in
delays in planting. Also, even though it may not
be true for all soils, it has been argued by Oosten
{1989), who has studied household farming
systems in Kwale (a semi-arid coastal district in
Kenya), that tillage by a handhoe is irregular and
superficial and thus produces a rough seedbed,
which l=ads to an early growth of weeds and even
germination, in addition to reducing the root
space. Further, the same weathered topsoil is used
every season, leaving nutrients in deeper layers
unufilised. These arguments may, however, not
universally apply with regard to soils in semi-arid
areas, where minimum tillage might be the more
suitable method of land preparation, assuming cul-
tivation is environmentally suitable in the first

place.
Crop-Livestock Complementarities

The analysis of interaction consists of meas-
uring complementary or competition between
crops and livestock. Complimentary is defined as
one sector's supply of inputs to another, such as
using draught power and manure in crop produc-
tion or crop residue as feed (Mclntire et al., Ig!;'z_]'
This relationship can be measured by
the outputs of mixed farms with those of special-
ised ones using average output for each category.
Alternatively, outputs of crops and livestock
within mixed farms can be analysed. IF outputs
from both pmducnnnan:ﬁvitiﬂ move in the same
direction, that is to say, if one increases with an
increase of the other or vice versa, complemen-
tary could be said to oceur. Conversely, competi-
tion would be thought to be taking place if the
outputs move in opposite directions.

In agropastoral systems, the interlinkage
between livestock and crop production is not
something néw. Livestock production is an in-
tegral part of agricultural production and is not
scparate and apart from crop production. Both
livestock and crop production have been shown
to intensify alongside each other (Bourn and
Wint, 1994). The linkages between crop produc-
tion and cattle possession are principally through
increased area under crop and yields per area
cropped. A strong relationship between cattle
ownership and crop production has been ob-
served in some parts of Kenya and other areas
of Africa, like Ethiopia, Zambia and Zimbabwe
(see, for example, Francis (1998), Mukhebi et
al. (1991}, Barrett (1992) and Ormati (1995)). It
is argued that the link between livestock biomass
and land use intensity is associated with live-
stock access to marginal fodder (such as crop
residues) as a result of cultivation and fallow
land, proximity to markets and services, and par-
ticularly in more arid areas, the availability of
witer (Nyariki, 1997), "F-"Ilatewr the causal re-
lationships, which may change in time and space,
it has been demonstrated in several studies that,
0 some extent more animals tend to be found
where there is more cultivation or vice versa in
agropastoral systems (see, for example, Pingali
et al. (1987), McIntire et al. (1992)).

Figure 2 shows a plot of the average number
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Figure 1. Cattle numbers and cultivated land area

Feattle owned by households against the aver-
age land arca under cultivation. The straight
{trend) lines depict the tendency of average cul-
tivated area as average cattle numbers increase,
Two of them - that represent normal seasons -
show an upward tendency while one indicates a
downward trend. The latter represents a drought
geason. Their poodness of fit (shown by the re-
spective B values) is, however, low indicating
that the relationship is ot strong, This, never-
theless, seems to confirm the held contention that
numbers of cattle influence agricultural land that
is cultivated (see also Table 4). It is clear from
Figure 2 that cultivated area in Kibwezi increased
with the number of cattle kept by households
adopting a mixed farming system. We should
be careful, though, when analysing complemen-
tary relationships. For example, it might be the
case that those houscholds with a greater number
of cattle are richer and thus can afford to own
and cultivate larger pieces of land. This latter
scenario may be common among certain house-
holds and may, therefore, render the arguments
of higher cultivation owing to greater cattle num-
bers inaccurate.

Whilst the plots in Figures 2 indicate that
the average cultivated area increases with catile
numbers during ‘normal seasons’, as shown by

the trend lings, swings are observed which may
suggest that some households may actually be
able to cultivate large areas of land not because
they own cattle but because they are wealthy and
caftle is just part of that wealth, However, at low
levels of ammal numbers, houscholds may be
experiencing the benefits of crop-livestock inter-
action, which increases cultivation with numbers
up to a point. This occurs mainly because house-
hold labour is released as a result of the availabil-
ity of animal draught taking the place of hand till-
age (which consumes more labour). Beyond a
certain level, it is no longer possible to increase
cultivation as extra animals added begin to com-
pete with crops for resources leading to reduced
cultivation, and thus exhibiting the universal eco-
nomic principle of diminishing marginal returns.
In an environment such as Kibwezi, where farm-
ers have small farm holdings, it is not possible to
hold many large animals like catile without caus-
ing competition with crops. Probably then the
recommendation in such areas is to keep less cat-
tle and more small reminanis,

Where houscholds keep large numbers of
cattle and simultaneously till large pieces of land,
we may be observing what could be happening
1o a subset of farmers - the richer - who have
acquired a large mumber of animals through, for
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example, off-farm income, rathey than by virtue  for maintaining consumption such as using up
of the contribution made by animals to farmben-  food stores, falling back on savings, selling of
efits. These households are also capable of in-  livestock, soliciting gifts and remittances from
creasing the land tilled through the same means  neighbours, relatives and friends and liquidat-
by either hiring more permanent or casual la-  ing assets. Thus livestock alone can fall under
bour or sustaining big families with large the category of savings, produce to be sold, or
amounts of labour available for the fields. There-  liguidated assets. Unplanned responses to or cop-
fore the possession of cattle in such households  ing with crises may initially involve looking for
would be a result of wealth rather than wealth new income sources, and disposing of assets may
being a result of catile possession. be seen as a last effort to try and cope. This then
implies that households that have more assets

ém;ﬂk Secping ax u Kk Management and (in other words, more capital), which in
Strategy agropastoral households are mainly composed

By definition, a decision is said to be risky  of livestock, may find it less difficult to cope
when its precise outcome is not known at the  with the effects of drought. Thus, in these
time when the decision is taken (Webster, 1977). environments, farmers who diversify are less
Risk can also be said to be a measure of the ef-  vulnerable to livelihood collapse in the wake of
fect of uncertainty on the decision-maker (Upton,  disaster such a drought resulting in crop failure.
1987). A predominant objective of agropasto-  The focus here is therefore mainly on how people
ralists in dryland areas, characterised by diffi-  interact with the natural resource systems and
cult and highly unpredictable weather conditions,  on ways of describing the instability of liveli-
is to minimise the risk of failure in crop or live-  hoods in the face of deteriorating natural resource
stock production. Uncertainty is caused among  base or sudden shocks (Campbell, 1990).
other things by climatic variations, price varia-  Vulnerability is thercfore a high degree of ex-
tion, and lack of information. posure (o risk, shocks and stress and proneness
Risk management is interpreted as a delib-  to food insecurity (Swift, 1989; Chambers, 1983;
erate household strategy to anticipate failure in ~ Davies, 1996). The concept of vulnerability may

Table 4: Crop-livestock interaction in Kibwezi ¢ Cattle ownership, area of cultivated land and crop harvesis

Households with Seasoniyear Nimber Average Average Average crop

Aouseholds number af cultivaded harvest ikg of
animaly dared [acres) maize)

Catile 2 nd season | 954 30 53 4.1 37

o catile 20 0.0 14 2475

Caitle I51 sexgon 1995 24 4.9 4.3 a4

o catile 28 0.0 17 15

Cattle 2nd peason 1995 k]| a4 4.2 T

Mo catfle 19 LT 2.7 1658

individual income streams by maintaining a va-  also refer to the resilience (ability to withstand
riety of activities. It is a before-the-event (ex-  change) and sensitivity of livelihood systems fol-
ante) management strategy. On the other hand,  lowing human interference (Davies, 1996).

coping is the involuntary response to anticipated The primary issues considered when farm-
failure in major sources of survival; itisthusan  ers make decisions on whether or not to produce
after-the-event (ex-post) management strategy.  cerfain products are the availability of labour and
For example, ex-ante income management is  capital, the expected return - physical, monetary
viewed as a risk response, while ex-post con- and even non-material - and the perceived risk
sumption management in the wake of crop fail-  involved. The methods of production should be
ure is interpreted as coping (Walker and Jodha,  ‘affordable’, consistent with available labour and
1996; Carter, 1997). Coping includes strategics  farmers' attitudes to risk, and acceptable on
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socio-economic grounds (Deuson and Day,
1990). Thus, scarcity of labour, capital assets and
weather variability determine the appropriate-
ness of certain productive processes and the in-
herent production risks.

By implication, risk factors are considered
to be some of the principal factors that influehce
the survival of poor households as found in pas-
toral or agropastoral communities. Risk factors
play a major role in agricultural production and
productivity and hence food security in semi-
arid areas. These factors are important in Afri-
can agriculture, and especially so in the highly
variable climatic conditions in semi-arid areas,
Unreliable rain and pest and disease outbreaks
cause wide variation in resource availability and
in crop and livestock production. Generally, there
are wide seasonal and unpredictable fluctuations
in market prices, while information on alternative
methods of production or the market situation
outside the immediate locality is often lacking.
Hence the producer cannot plan -with certainty; his
decisions are subject to risk (Upton, 1987).

Uncertainty is said to result in sub-optimal
economic decisions at the farm level (absence
of profit maximisation), unwillingness or resist-
ance to change (conservatism of subsistence
farmers), various production practices such as
mixed cropping or farming as an adaptation to
uncertainty, and a reinforcement of social dif-
ferentiation by impacting the poor and the rich
differently (Ellis, 1993).

Agropastoralists in unstable production con-
ditions are likely to be risk averse. They try to
avoid risk by adopting those production and or
marketing strategies that assure an adequate food
supply for the household throughout the season
or year. Farmers base their judgement not only
on the financial costs of production activities.
They also consider those activities that take ac-
count of the risk minimising behaviour and food
security objectives in difficult circumstances as
found m dryland areas. Thus, output - increas-
ing activities or methods that also result in re-
duced stability of output and incomes are unde-
sirable and are likely to be avoided by produc-
Ers,

As a result of unpredictable circumstances
under which agropastoralists operate, they have,
as already alluded to, developed various risk

DICKSON M. NYARIKI AND STEVE WIGGINS

management strategies and coping mechanisms.
One of the major strategies is to keep a variety
of livestock in addition to cultivation (Table 4).
Livestock enhance risk management and cop-
ing capacity as sales are increased during drought
(Table 2) to purchase grains. Risk is also usu-
ally cited as one of the primary motives for in-
come diversification. When definite outcomes
in relation to income streams, for example, are
replaced by probabilities of occurrences (risk),
the social unit diversifies its portfolio of activi-
ties in order to anticipate and mitigate the threat
to its welfare or failure in individual activities,
Income diversification as a risk strategy is usu-
ally taken to mean a trade-off between higher
total incomes involving higher probabilities of
income failure and lower total incomes involving
smaller probabilities of income fortune.

Crop-livestock mixing as a risk manage-
ment strategy, from the point of view of the
agropastoralist, has been condemned by exten-
sion workers and ‘experts’ in the past as an in-
appropriate system of production mainly on the
assumption that it increases the incidence of dis-
ease and pest infestation. It has been docu-
mented, however, that in many countries where
the system of mixed crops and livestock is prac-
tised, this has not been the case. The system is
widely practised by most households in many
areas in Africa including Kenya (Mclntire et al.,
1992; Deuson and day, 1990). However, in the
semi-arid areas, there is a need for careful analy-
sis of plant and or animal densities so as to re-
duce competition for limited moisture and nu-
trients, and to avoid the possibility of ecological
disintegration.

As was observed earlier, it should be clear
that diversity in cropping or livestock systems
does not necessarily imply risk aversion. This
action may be an effort to take advantage of com-
plementary relationships between crops and live-
stock, variations in soil types and differences in
micro-climates that ensure risk spreading with
little loss in total income (Walker and Jodha,
1990). Farmers generally strive to achieve all
these simultaneously (Roummasset, 1976).

One of the critical features of income diver-
sification for risk reasons is the achievement of a
portfolio with low covariate risk between its
components, A characteristic of rural livelihoods
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in sub-Saharan Africa is that most of the income
earning opportunities for farm households (own
farm production and agricultural wage labour)
show a high relationship between risks attached
to alternative income streams. However, in
agropastoralism, especially in dryland areas,
livestock production provides a means of
reducing these risks, as it is less affected by
adverse weather conditions than does crop

production.
LIVESTOCK POLICY IMPLICATIONS

With limited physical capital and as a result
little irrigation, livestock production still remains
the principal viable means of livelihood for
households in much of the arid or semi-arid re-
gions of sub-Saharan Africa. The main means
of alleviating poverty and mainutrition among
smallholder agropastoralists in these areas is to
encourage, through support and development,
sustainable indigenous and or new livestock
(production) technologies and management
practices, suited to subsistence-oriented farmers
and the environment. Any indigenous or new
and sustainable technologies will depend mainly
on the ability of animals to utilise low-quality
roughages as found in the rangelands, enabling
continuous production without interfering with
environmental stability. More resources should
be allocated to this sector for livestock research
and extension to boost production, leading to
increased production from existing or reduced
area under grazing. Improved efficiency of meat
and milk products would then mean that fewer
animals would be required to produce the same
amounts of products, thus conserving scarce
animal and plant resources. Institutions charged
with research on the best management and pro-
duction methods should direct more efforts to-
wards developing appropriate technologies for
increased crop and livestock production.

Since one of the key ways to increase live-
stock production lies in giving producers,
agropastoralists in this case, adequate incentives
through increased rewards to their labour and
management, careful policy frameworks are re-
quired to ensure that pricing and marketing are
properly co-ordinated. This could be by ensuring
timely and prompt payments for produce, where

government and the private sector could facili-
tate this. Access to cash through employment
and exchange in markets are the chief means by
which households in nural areas survive times
of crisis precipitated by drought, and by which
they achieve food security under such circum-
stances. The two are the main modes (including
livestock) by which capital accumulation can
take place in the absence of credit facilities, Thus,
some of the areas for policy intervention should
not only be in supporting livestock output of
smallholder households but also in increasing
the access of households to a diversified portfolio
of economic activities and improved public
services to stimulate private activity in, say, live-
stock marketing. In fact, the most important way
to improve food security in a livestock/crop
based economy in semi-arid areas is by increas-
ing market access, since production levels are
low and crop failures are common. Livestock
ownership in the form of both capital and food,
however, improves market access and can be
a provision against risk as it is an essential
addition to crop production in agropastoral
systems.
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