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ABSTRACT
This paper presents a review of the literature on food and nutrition security in Kenya’s arid
counties. It also provides strategies that can be adopted to improve food and nutrition security in
the counties. Due to their aridity, they are associated with low economic, health, literacy and food
and nutrition security indicators. They bear the brunt of food and nutrition insecurity and a
proportionately higher percentage of their population faces starvation, whenever droughts occur.
Stunting and wasting in the region’s children averages 28 and 14%, respectively. The figures
compare poorly with the national averages of 4% and 11%, respectively. As the indices are related
to quantity, diversity and quality of food intake, there is need to reduce food and nutrition insecurity
in these Counties. Past efforts to reduce food and nutrition insecurity have failed, due to lack of
long-term commitment from the National-level of Government, the use of inefficient farming
technologies and low level of mechanization. Poverty, low and unpredictable rainfall for rain-fed
agriculture, inconsistent livestock marketing of poor quality livestock, high crop production costs,
high food prices also contribute to food and nutrition insecurity of the region. To improve food and
nutrition security, it is recommended that the National-level of Government cedes the
implementation of food production programmes to County Governments, while it strengthens food
production policies, diversification of livelihoods and supports resilience-building. Other
recommendations include innovating solar and wind-power devices to run machinery for food
production, processing and preservation. Improvements in water harvesting, storage and pumping
with wind and solar-powered equipment can also be explored. These improvements should
_____________________________________________________________________________________________________
*Corresponding author: E-mail: mlokuruka@karu.ac.ke;

Lokuruka; ARJA, 14(3): 45-63, 2021; Article no.ARJA.73380

eventually reduce dependence on food importation, which raises food prices, and de-incentivizes
local farmers. Diversification of livelihoods, good governance and the application of appropriate
technologies in food production, value addition and cooperation of the two levels of Government,
are likely to gradually improve access and availability of quality and affordable food. The potential
result is an improving food and nutrition security situation in Kenya’s arid Counties.

Keywords: Food and nutrition insecurity; Kenya; arid counties; social transformation.
strategy for pastoralists in response to declines
in the natural pastures and water resources after
the short rainy season, and during the frequent
droughts, the trend towards sedentarisation is
increasing. This is due to the abandonment of
nomadic pastoralism or loss of the livestock
assets and with a few people in the agro-pastoral
zones settling down to farm for greater
household food security, with the hope of getting
some gainful employment to secure some
income and the adoption of children’s education
as an investment that they hope can help
families escape poverty. The increasing
population coupled with immigration from nonASALs continues to exert pressure on natural
resources such as land, water resources,
fuelwood, building materials as well as on social
services.

1. BACKGROUND
This is a review of the literature on the food and
nutrition security situation of the arid lands of
Kenya. Several strategies are provided that could
generally be suitable for achieving food and
nutrition security in the arid counties.
The ASALs occupy 89% of the country’s land
mass and are home to about 14 million people
(38% of the population) and carry approximately
70% of the national livestock herd [1]. The
defining feature of the arid and semi-arid lands
(ASALs) is their aridity. Annual rainfall in arid
areas ranges between 150 mm and 550 mm per
year, and in semi-arid areas between 550 mm
and 850 mm per year [2]. Kenya has 23 ASAL
counties, with 9 of them being classified as arid
and 14 as semiarid. The focus of this article is
the arid counties, where the pain of hunger,
malnutrition, and poverty is endemic and
underdevelopment is real. The arid Counties
include: Garissa, Wajir, Tana River, Mandera,
Marsabit, Isiolo, Baringo, Samburu and Turkana
[1]. The extent of aridity within each County is
variable and the lifestyle is predominantly
pastoral, as defined by the high mobility of
pastoralists and livestock, and limited crop
farming. The semi-arid counties are mostly agropastoral, with integrated crop and livestock
production systems being common, and, the
availability of water influencing the level of
integration. In terms of socio-economic
development, the ASALs are generally marked
by low human development indices-i.e., high
poverty levels, low literacy, poor health indices
and low population density, but a high population
growth
rate
and
poor
infrastructure.
Nevertheless, they are endowed with a variety of
natural resources, key among them being wildlife
biodiversity, wetlands, various minerals, diverse
cultural characteristics and abundant sunlight,
wind and in a few like Turkana and Baringo,
geothermal energy.

The ASALs contain more than 90% of the wildlife
that supports the tourism industry. They
contribute 12% of Kenya’s Gross Domestic
Product (GDP), and host 70% of the National
livestock herd. Furthermore, they have enormous
potential for renewable energy (both solar and
wind) and other natural resources [1], which can
be exploited for their development and socioeconomic transformation. In spite of these
advantages, the ASAL regions have the lowest
development
indicators
in
the
country.
Nevertheless, the Government of Kenya
recognizes the potential contribution of ASALs
towards the achievement of Vision 2030
development targets and the Big 4 Agenda [3]
and therefore places a premium on strategies
that can unlock the development potential of the
ASALs in order to address the perennial problem
of food and nutrition insecurity. This is an attempt
in that regard in this article. Conceptually, “food
security exists when all people, at all times, have
physical, social and economic access to
sufficient, safe and nutritious food which meets
their dietary needs and food preferences for an
active and healthy life” [4]. This definition reflects
4 key dimensions: availability, access, stability
and utilization, through which food and nutrition
security status can be assessed. However, the
fifth dimension of “affordability is key to the

Development challenges related to the changing
dynamics in ASALs are of various forms. For
instance, although mobility is the key coping
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achievement of food and nutrition security as it
affects availability and access by a consumer to
food that meets their dietary needs. The concept
of affordability is premised on the consumer
having a reliable source of income as well as
enough disposable income and therefore the
economic ability to meet individual or family food
needs at all times [5]. About a third of Kenya’s
estimated 57 million people are poor, and some
8 million people live in extreme poverty, while
over 10 million people suffer from chronic food
insecurity and poor nutrition. In recent years, it is
estimated that at any one time about two million
people require assistance to access food. During
periods of drought, heavy rains and/or floods, the
number of people in need can double [6], with
the situation in the ASALs being worse as
discussed in section 4.1 of this article. The Food
and Nutrition Policy of 2011 [7] and Food
Security Bill, 2017 [8] are the basis of most
programmes on food and nutrition security for the
country. Despite some improvements, especially
after the formation of County Governments in
2013, much more still needs to be done to
improve the food and nutrition security situation
of the country’s arid regions.

agriculturists, water and energy engineers, and
people trained in other relevant scientific and
social disciplines, is required to provide the
appropriate technical advice, build resilience in
the farming communities through extension
services to enable adequate food production, the
application of appropriate food handling
techniques and marketing. Improvements in
farming technologies, water harvesting and
natural energy harnessing are also needed.
Currently, the use of inefficient methods such as
manual labour to till the land, sow seed and
weeding, curtails the attainment of higher levels
of crop production and therefore food sufficiency.
Some level of mechanization and improvements
in efficiency in the various agricultural practices
is needed to meet higher food production targets.
Due to the high intensity of sunshine and wind in
the arid Counties, the potential for harnessing
wind and solar energy for application in food
production and preservation theoretically exists.
Concerted research efforts to increase the use of
natural energy sources can lead to innovations in
wind and solar-powered machinery for sowing
seed,
ploughing
and
weeding.
These
improvements are capable of placing more land
under crop production. These improvements
should eventually reduce dependence on food
importation and incentivize the local farmers and
enable Counties and the National-level of
Government to achieve higher targets under the
“food security item” in the Big 4 Agenda [3]. The
attainment of the sustainable development goals
number 1 and 2–ending poverty and hunger,
improved nutrition and promoting sustainable
agriculture-based livelihoods, is a likely result [9].

Currently, the National-level of Government is
responsible for the implementation, monitoring
and the evaluation of the extent to which the
programmes that are being implemented under
the 2011 Food and Nutrition Policy are achieved.
However, this scenario presents potential conflict
of interest. To avoid the conflict of interest, it is
recommended that the National-level of
Government cedes the implementation of the
food production programmes in the irrigation
schemes to County Governments, while it
strengthens
food
production
policies,
infrastructure,
research
programmes,
fair
allocation of employment opportunities in the civil
service, educational, and training opportunities to
spur resilience-building for food sufficiency.
Often, the National-level of Government extends
grants to County Governments which can either
be conditional or non-conditional and for specific
deliverables. By extending conditional grants to
counties to meet planned food production
targets, the National-level of Government is able
to work towards attaining food and nutrition
security in the arid counties.
The arid Counties suffer
which are necessary
development issues and
security. The employment
adequate
numbers
of

Generally, the youth of the arid counties have
low educational achievement and their uptake of
public
service
jobs
is
therefore
not
commensurate with their expected fair share at
the recruitment of public servants by the Public
Service
Commission
of
Kenya
[10,11].
Nevertheless, the Public Service Commission
has the legal authority through the Constitution to
intentionally raise the percentage of the youth
from the region who could be employed in the
public service [7]. This can be done through
affirmative action [7]. But lobbying and some
“push” from the region’s political leadership and
the citizens may be necessary to achieve it.
Improvements in market access and higher
prices of livestock, can also secure higher
incomes for the herders from the arid regions,
whose main source of livelihoods is livestock
keeping [12]; as livestock herders are a major
population group in the arid counties, progressive

from low skill sets,
to spur general
food and nutrition
by the Counties of
food
scientists,
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reduction in food and nutrition insecurity can thus
be attained through the potentially higher per
capita incomes from better marketing of good
quality livestock.

grown crops can withstand dry spells for
extended periods of time. Millet and sorghum
contain higher protein content than maize [18]
and yet the production of these high value,
traditional crops for food has stagnated in the
arid counties, similar to other parts of the country
[19]. Millet and sorghum also require less water
than maize to grow and are suited to dry
climates. Re-emphasis on these crops is
necessary for the attainment of food and nutrition
security, especially because of their high protein
biological value, low water requirements and the
short period required to reach maturity. Irrigation
guarantees some harvest for the small-holder
farmers, especially of legume crops and
vegetables, which are the commonly traded food
commodities by female small-scale traders.
Training and incentives such as the offer of free
or subsidized seed, free marketing and extension
services are likely to encourage those who have
sedentarized to do some food production either
in their backyards or on riverbank plots. This can
contribute
to
self-reliance
and
reduce
dependency on Governments and external food
aid agencies. Currently, the National-level of
Government runs and manages large food
production schemes in a number of the ASAL
counties including the Galana-Kulalu in Kilifi
County, Hola Irrigation Scheme in Tana River
County, Kalemunyang and Kaatilo in Turkana
County, and Perkerra in Baringo County [20].
Most of these schemes have not attained
sustainability despite the huge amount of
resources expended on maintaining them over
many years. A different approach is therefore
required in the running of the irrigation schemes
in the country and the pursuit of food and
nutrition security for the ASALs. This author
recommends that the County Governments take
charge of these schemes, while the Nationallevel of Government extends conditional grants
to run and maintain them. The current scenario
where the National-level of Government makes
decisions on financing, running the irrigation
schemes in the Counties, monitoring the work
and eventually evaluating the achievements of
“itself” is a breach of the need to avoid conflict of
interest in the execution of public projects. A
study by Mugera [21] on the Hola Irrigation
Scheme (HIS) established that the cost of inputs
was high, with the costs of pesticides and
fertilizer being the highest. The average gross
margins per acre per year were calculated to be
US$ 1,099.80/year. For a family of 7-9 tilling an
acre in HIS, this translates to about US$
13.00/month/head, an amount of money that will
not encourage the full-time dedication of one’s

Also, better use of available farmland by County
Governments, the application of appropriate
technologies and science in food systems, as
well as close cooperation between the two levels
of government, are likely to improve food
production, and the availability of affordable food
of
the
appropriate
quantity
and
quality.

2. GENERAL FOOD
COUNTIES

PRODUCTION

IN

Due to the low amount of rainfall in the arid
counties, current rain-fed agricultural production
is generally low and unsustainable. It is mainly
subsistence in nature and is practised on the
banks of the seasonal rivers using some form of
irrigation-either canal or basin. The rivers relied
upon include Tana in Garissa and Tana River
Counties [13,14], Daua River in Mandera [15]
and the Turkwel and Keriyo Rivers in Turkana
County [16]; Baringo County relies on the
Perkerra and Molo Rivers to keep the Perkerra
Irrigation Scheme running, while Samburu
County and to a small extent Isiolo County,
depend on the Ewaso Ngiro River. The low
rainfall in the ASAL Counties calls for emphasis
on crops with low water requirements. The
intense sunshine aids in the fast growth of crops
such that fast-maturing varieties should be the
natural choice for cost-effective food production;
the crops that do well in these Counties includecassava, sorghum, millet, “Katumani” maize (3month fast maturing), tropical fruits, a large
selection of green leafy vegetables and legumes.
Small ruminants-goats and sheep, are a regular
feature of the farming systems in these Counties,
although camels also feature prominently in the
northeastern Counties of Mandera, Garissa,
Wajir, Marsabit and in Turkana in the Rift Valley
region. Due to the constant need to move with
livestock in search of water and pasture, crop
production suffers, thus precipitating food and
nutrition insecurity in all the 9 Counties. This
makes them rely on food support from
governments, non-governmental organizations
(NGOs) and international non-governmental
organizations (INGOs). The hot climate and high
ambient temperatures (day shade temperatures
of 30-38oC) [17] result in high evapotranspiration
rates from pasture, crop and surface evaporation
from water courses. However, the commonly
48
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labour to farming. More than 85% of the
residents of the scheme and the environs
practiced pastoralism prior to getting into
farming, a clear indication that the community
had minimal experience as far as farming was
concerned [21]. Moreover, the farmers were
unable to provide enough labour for their farms
to operate the scheme successfully based on the
labour requirements of the scheme, partly due to
the engagement in pastoralism and the low
margins from crop production in the scheme. The
study also established that farmer trainings were
inadequate, while the credit facilities though
available, were severely limited, therefore
contributing to the low gross margins in the HIS.
Women took little part in decision-making, but
participated more actively in the farming activities
which could result in them being over-burdened.
The low education level of the majority of the
respondents was a major challenge that affected
the decision-making in the farming processes. In
conclusion, the high costs of production reduced
the farmers’ gross margins, the labour within the
scheme was insufficient for all the irrigation
activities and the project area lacked an
agriculture training facility to support the project
through training [21]. All these factors are likely
to reduce the crop production potential of the
scheme. Nevertheless, the attitude of the
community living in HIS towards farming was
positive and therefore may not have contributed
to the low yields from their farms. The study
recommended the support to agricultural
production and establishment of market linkages
through the value chain approach. Generally, the
establishment of high value crops [22] and
studies in meaningful ways to integrate
pastoralism into the irrigation schemes and
farming systems in the ASALs of Kenya are
needed.

As livestock is the main source of livelihood for a
majority of the populations of the arid counties
(16, 15, 13, 14, 24], both levels of Government
require to apply strategies that provide the most
benefits to the nomadic livestock-keepers who
are among the most vulnerable segment of the
population of the arid lands, similar to the elderly,
children, widowers and widows in the urban
centres. Strategies with the potential for reducing
the vulnerability of the nomadic pastoralists
include: diversifying survival strategies that
support pastoralism [25], subsidizing the growing
and supply of fodder crops and hay, with stubble
being available for animal grazing after harvest,
and increasing and designating water points for
livestock [26]; Value-added diversification of the
products of the livestock and complimentary
sectors, and ensuring that there are functioning
mechanisms to keep more of the value within
pastoralist areas should be encouraged [27].
Some animal by-products that are amenable to
value-addition include hides, hooves, horns,
bone, animal manure, fish scales, skins and
gelatin, etc.

2.1 Specific-County
Situation

Food

Production

An examination of the food and nutrition security
situation in each of the arid counties reveals that:
Wajir County has a total 1,024.06 km 2 of arable
land out of which, 3,823 ha are under food crop
production in the higher altitudes [28]. The
county has a food poverty level of 72% and the
majority of its inhabitants depend primarily on
relief food, because the acreage under food and
cash crops is negligible. In 2015, the county’s
level of absolute poverty was estimated to be
84% [28]. The main crops grown include fruits
(pawpaw, watermelon, and lemon); cereals
(maize, sorghum, and millet); pulses (beans,
green grams and cowpeas); and vegetables
(kales and spinach). There are efforts by the
County Government to increase the crop
acreage through irrigation, but economic viability
of such enterprises should always be examined
critically before project implementation. Any
planned increase in the acreage under food
production should be accompanied with
investment in water harvesting and storage
techniques,
mechanization,
better
crop
production technologies and planned extension
services and training for the farmers.

Another study by Randall [23] focusing on Mwea
Tabere Rice Irrigation Scheme concluded that
integrated management of irrigation schemes,
where both the Government through the National
Irrigation Board (NIB) and farmers were closely
involved,
caused
conflict.
The
study
recommended improvements in agricultural
extension services along the rice value chain in
production, processing and marketing, if profits
were to increase, and more value was to accrue
to the famers. Although Mwea Tabere is not in an
ASAL county, the storyline on the relationship
between the NIB and the farmers is basically
similar, to the situation pertaining in irrigation
schemes
in
the
arid
parts
of
Kenya.

The main food crops which include maize,
sorghum, and watermelon, occupy approximately
700, 800, and 200 ha respectively [29]. The
49
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seasonal Ewaso Ngiro River supplies water to
Wajir town for drinking purposes, while the water
in Lake Yahud outside Wajir town is saline, but
supports livestock water needs [30]. In Isiolo
County, over 70% of the inhabitants rely on
livestock for their livelihood and about 26%
practice agro-pastoralism [29]. The food povertylevel which stands at 77%, has led to a high
dependence on relief food. The agro-pastoralists
mainly practice small-scale crop farming
(producing maize, beans, tomatoes, green
grams, cowpeas, onions, and kale) across the
County, relying on rain-fed agriculture and under
some irrigation along the various rivers [31].
Malnutrition is highest among female-headed
households and is mainly due to low access to
production inputs, lack of access to adequate
and potable water, and considerable workload
(domestic, petty trade and farm predominantly
being done by women), which eventually affects
maternal and child health [31]. The prevalence of
wasting in children was estimated at 3%, while
child stunting rates were 19% [31]; the rates
compare with the National level of 4 and 11% for
wasting and stunting, respectively [32]. In 2014,
the County had an absolute poverty-level of
72.6% [33]. High unemployment, low literacy
levels, and exposure of the population and
livestock to climate change hazards explain the
high poverty incidence. Food insecurity in the
County is largely driven by low agricultural
productivity, frequent droughts and high ambient
temperatures, low and erratic rainfall, periodic
outbreaks of livestock and crop pests and
diseases, poverty and inter-tribal conflicts [31].
The food and absolute poverty-levels in Garissa
County are slightly lower than in the other arid
Counties. The population living under absolute
poverty in Garissa is estimated to be 50% [13];
this contrasts with the high 84, 72 and 72.6% for
Wajir, Mandera and Isiolo Counties, respectively
[28,31,24]. Nevertheless, similar to the other arid
counties, a considerable percentage of the
population is heavily dependent on relief food
from Governments and NGOs. The high
incidence of poverty can be attributed to frequent
droughts, regular floods, and inter-clan and intertribal conflicts [31]. In all the arid counties,
droughts, whenever they occur, reduce the
number of livestock for the pastoralists, hence
exposing them to poverty. Low access to credit
which is compliant with Sharia Law for the
Counties of Wajir, Garissa and Mandera, and
poor marketing strategies for cash crops and
livestock, hamper the higher potential growth of
small business enterprises and may be
contributing to poverty. In Turkana, Isiolo,

Baringo and Tana River Counties, access to
credit is much lower due to the lack of the
collateral required by financial institutions to
access loans.
Garissa County is water-scarce with only 23.8
per cent of the population having access to safe
water [28]. This compares with 20%, 23.5, 34.6,
23.5 and 23.6% in Turkana, Wajir, Mandera,
Baringo and Tana River Counties, respectively
[16,28,33,34,14]. In all these counties, access to
piped water is limited to sub-county headquarters
and this affects residents’ health and nutrition
security as good nutrition is intertwined with the
availability of potable water, good sanitation and
therefore health, especially for children in order
to safeguard against water-borne diseases and
the concomitant morbidity and mortality. The
main crops grown in Garissa County are:
watermelons, mangoes, vegetables, tomatoes,
paw paws, bananas, cowpeas, simsim, maize,
beans and green grams [13]. These are
produced on a small scale under irrigation along
the River Tana. The Daua River is the main
source of water for food production in Mandera
County. The major crops produced under
irrigation in Mandera are maize, sorghum,
simsim, kales, cowpeas, onions, tomatoes,
spinach, mangoes, bananas, lemons and
watermelon. The river traverses the county for
over 150 Km and provides an irrigation belt of
about 20,000 ha. However, only 4,000 ha, which
represents 20% of the irrigation potential is
exploited [31]. Maize and cowpeas are the main
crops under irrigation and they take up
approximately 51 and 30% of the irrigated area,
respectively [33]. The considerable irrigation
potential in the County therefore remains
untapped with only 18% of the households using
irrigation water as an input in farms [33].
Capitalizing on this considerable irrigation
potential as long as it is cost-effective, is likely to
lead to increased crop production, and can
supplement livestock production and lead to
potential improvement in the food and nutrition
security in the county. Input use in crop
production is generally low and this is attributable
to various factors including-high poverty levels,
high input prices and long distances to input
markets. Livestock manure is used by less than
10% of the households in the county [33]. The
low use of manure can be linked to the nonsedentary nature of most of the inhabitants of the
county who frequently move with livestock in
search of pasture and water. High poverty levels
and the long distances to input markets negate
any efforts by the farmers to increase the use of
50
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agricultural inputs. The County has a poverty
level of 72% [35], with over 67% of the
households
being
food-insecure
[36].
Turkana County stands out as the most foodinsecure of the 9 arid Counties, with its poverty
level standing at 79.4% [16]. The combination of
low literacy, a very low share of public service
jobs, cross-border conflicts, low and erratic
rainfall, dependence on pastoralism as the main
source of livelihood, poor sanitation and low
availability of health services negatively influence
the food and nutrition security situation in the
County [16]. The County suffers from acute food
and nutritional insecurity, with food-poverty
standing at 81%, due to the wide gap
between food requirements and supply that is
reflected in high food prices [37]. These
phenomena are attributed to: physical and
economic water scarcity, the cyclic droughts, low
pasture, fodder and crop production, inadequate
technical
planning
capacity,
uni-sectoral
planning, poor projects’ co-ordination, short-term
project cycles and inadequate Institutional
arrangements [37]. Although livestock rearing is
the main economic activity in the County, the
frequent droughts and famines have depleted the
natural resources. The food produced locally is
insufficient to cover local requirements and is
exacerbated by the steady population growth and
the very low use of the water of the Turkwell and
Keriyo Rivers, which are left to flow into Lake
Turkana untapped for over 100 km for either
river. Due to the similarity in environmental and
socio-economic conditions, the food and nutrition
security situation in Marsabit, Tana River and
Baringo Counties approximates to that in the
other arid counties.

necessary at a higher level than currently. Mutua
et al. [40] estimated the country has 1 (one)
tractor to 195 hectares. This is comparable to 1.3
tractors per square kilometre in Rwanda and 43
per square kilometre in South Africa, versus 128
tractors per square kilometre in India and 116 per
square kilometre in Brazil [41]. FAO and UNIDO
[41] estimate that Africa has less than 2 (two)
tractors per 1,000 hectares of cropland,
compared with 10 tractors per 1,000 hectares in
South Asia and Latin America.
Some benefits of mechanization include: a)
increased labour productivity, b) increased land
productivity, c) potential decrease in the cost of
production, d) enhancement in the quality of
produce/products, e) removal of drudgery, f)
greater involvement of the youth in agricultural
production with the ultimate aim of them
replacing the ageing farmers. It also strengthens
entrepreneurship, conservation of soil and water,
and industrialization through cottage industries,
and, j) Value addition through agro-processing
and the creation of employment and higher
incomes [42], through potentially higher outputs.
For consumers in the arid counties, the high
consumer price of food most of which is imported
despite a little being produced by small scale
agriculture impedes the attainment of food and
nutrition security for a majority of the population.
The high cost of consumer goods thus justifies
the establishment of programmes that promote
local food production in the marginal Counties, in
order to avoid being “eternal” consumers of
“imported” food even when conditions are
favourable for local food production, as for those
who live in the riverine environments.

2.2 Mechanization
and
Technology
Utilization in Food Production

In Kenya, most of the planting operations are
done using human labour as the source of
power. Mechanization for
crop
planting
is
practiced mainly for maize (56%), wheat and
barley (95%) [42]. However, for rice, industrial
crops and horticultural crops, mechanization is
minimal, if not non-existent. However, the
preparation and planting of crops in the large
scale farms is done using machinery.

Agriculture contributes 26% of Kenya’s GDP,
65% to total exports, 18% to formal and 70% to
informal employment [38]. Approximately 70% of
the rural population depends on the sector for
their livelihoods and the sector is a major source
of raw materials for industry. It is a key driver to
the realization of Vision 2030 targets and the Big
4 Agenda [38]; for the latter initiative, the
attainment of the “Food Security” and
“Manufacturing” sub-agenda is pegged on higher
agricultural output. It is estimated that agricultural
production systems in Kenya rely on human
labour to the extent of 50%, animal draught
power contributing 20% and motorized power
supplying 30% of labour input [38,39]. To realize
higher production, mechanization of agriculture is

In view of the high level of poverty and low
development indicators in the arid counties, the
level of mechanization is low. Moreover, the land
sizes are small and the use of tractors in pay-foruse schemes by farmers may not be costeffective for machinery vendors. Nevertheless,
County Governments have upped the use of
tractors for land preparation in the irrigation
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Lokuruka; ARJA, 14(3): 45-63, 2021; Article no.ARJA.73380

schemes to reduce the drudgery in the use of
human labour in the hot climate of the arid
counties. Farmers are being encouraged to work
together through Cooperative Societies with
County
Ministries
of
Agriculture
and
Cooperatives taking the lead to organize them.
This may make it easier for County Governments
to reach out to as many people as possible and
with short turn around project implementation
times. In many counties, the preparation of land,
provision or subsidy of seed, fertilizer and
pesticides are critical contributions from County
Governments. These steps ensure that delays
are minimized for farmers to maximally use
whatever little rain falls to grow food crops.

development of a framework for Public-PrivatePartnership in service delivery and the promotion
of local manufacturing and distribution, and
capacity building for staff and other stakeholders
[42]. There is need to invest in skills development
and related policies to improve activities of
agricultural organizations. There should be a
wide range of courses in the training institutions
and these should be made flexible. Moreover,
promotion of information and communication
technology (ICT) in agricultural mechanization
would significantly attract the youth into
agriculture. The low enrolment of women in
colleges could be due to the low support for
women in the operation of farm machinery.
Machinery training and operation should be
gender-sensitive to encourage more women to
operate
farm
machinery.
More
training
institutions should be strengthened, especially
with regard to providing internships for graduates
and more so for female engineering graduates.
As agriculture may not be attractive to the youth,
there is need to design clear policy frameworks
that encourage youth involvement in agriculture
[45]. The youth may also lack role models in
agriculture. The potential of ICT and access to
credit in increasing youth engagement in
agriculture will require reform and strengthening.
It is possible that higher mechanization will get
more youth to get involved in agribusiness. ICT
and mobile phone applications have tremendous
opportunities for agricultural development if
connectivity is improved and quality control
measures are put in place. From an agronomic
point of view, the impact of tractor use included
deep ploughing which may improve fertility,
timeliness of operations and improvement of soil
aeration and water retention [46]. In addition,
tractor use allows for planting of large areas and
overall reduction in the cost of farm operations.
However, there may also be negative impacts,
such as potential reduction in soil fertility by deep
ploughing, increased soil erosion and soil
compaction [46].

According to Mutua et al. [40], records from the
Kenya Revenue Authority revealed that four
wheel tractor (4WTs) sales in Kenya have risen
slowly since 1961 when only 6,422 units were
operational. This rose to 12,844 units in 2002
which translates to one tractor to 195 hectares.
Most 4WTs operating in the country are in the
large commercial farms, both in the public and
private sectors, including those growing
sugarcane, wheat/barley, tea and maize. Tractor
ownership among small scale Kenyan farmers
stands at 5% and the use of the machine is
declining because of the continuous land
fragmentation [43]. However, the quest for
agricultural
mechanization
faces
certain
challenges such as: a) inadequate machinery, b)
inadequate qualified management staff, plant
operators and mechanics, c) inadequate
mechanization
extension
services
and
inadequate
access
to
mechanization
technologies, d) lack of adequate credit and
finance to farmers and private contractors, e)
inadequate after-sales and service back-up, f)
decreasing land sizes and enterprises that do not
support the mechanization business model
(44,45]. Other challenges include: vast area of
coverage for the National-level Government
machinery stations, inadequate resources/
funding for stations, gender and youth imbalance
in agriculture and the aging farmers [42].

The implementation of technical and policy
interventions in mechanization can lead to the
realization of measurable qualitative and
quantitative outcomes through productivity
improvement in value chains and ensuring
improved farm production, incomes, and food
and nutrition security [42].

Some current interventions to ameliorate some of
the challenges include: the development of an
agricultural mechanization policy to guide the
sub–sector, b) strengthening the management of
the agricultural machinery stations and the
Agricultural Technology Development Centres, c)
supporting farmer cooperatives in the large
irrigation schemes, and d) capacity building for
National-level Government and County Ministry
teams, e) reform and transformation of
agricultural mechanization extension services,

2.3 Livestock Production and Marketing
With over 70% of the national livestock herd [1],
the arid and expansive environment of the
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ASALs is appropriate for migratory pastoralism
which relies on local zebu breeds of cattle,
camels, goats and sheep. The ASALs supply
more than 50% of the meat needs of Kenya [47],
with the sales providing cash for the food and
other needs of herders and their families in the
ASALs. Selling the animals in good condition can
fetch good prices for sellers, but that requires
good
marketing
strategies
and
clear
communication channels in the value chain. For
those who have settled in urban centres, chicken
rearing is a fairly cheap venture that is capable of
contributing to family protein needs from the
consumption of eggs and occasional meat when
the birds are slaughtered. Keeping pigs may also
be a worthwhile venture. Aquaculture also seems
to be an attractive alternative for these regions,
but the lack of adequate water may be a
deterrent unless water from boreholes of the
appropriate quality and quantity is made
available by Governments. Because aquaculture
requires a good level of knowledge in fish
feeding, disease control and pond management,
the provision of extension support services from
the Fisheries Departments in the Counties is
necessary for farmers who would be inclined to
try the venture.

needs of the market and sellers to be functionally
synchronized. More than 56% of the population
of Turkana County are nomadic herders [16].The
number is higher in Wajir and Marsabit [31,28]
but lower in Baringo (since it is mainly in East
Baringo that pastoralism predominates as the
mode of production and livelihood), Garissa and
Tana River Counties [13,14]. The trade in live
animals is likely to improve internal and crossborder trade and create wage employment for
animal drivers and for some middle persons who
set up butcheries in urban areas to sell meat, a
commodity that is a staple in the country. Some
of the County governments like the Turkana
County Government have set up business
centres to train and encourage small-scale local
businesses to grow [16]. Broadly, diversifying
incomes within the arid counties, through petty
trade, bee keeping, small stock-keeping,
artisanal fisheries and domestic processing and
handicrafts, can contribute to increased incomes,
which will ensure wider access to the available
food. Improved health and knowledge strengthen
the human resource base, and education in
particular, will be essential to increasing
employment opportunities outside agriculture.
Other initiatives can include the provision of
subsidized drought crops/hay or the delivery of
other grasses to support the natural pastures for
herders [48], the provision of adequate water
points and early warning system to better
manage livestock production and marketing
[49,50]. Such initiatives can improve food and
nutrition security through increased and regular
incomes, increased employment of rural families,
especially the youth, the encouragement of the
growth of the business culture in the
management of livestock assets by pastoralists,
diversification of the business portfolio for
farmers, the reduction of livestock mortality and
improved water supply and building resilience
and sustainable rural livestock-based livelihoods
[51, 50]. The result will be a reduction of
dependence on food aid from Governments,
INGOs, NGOs, faith-based organizations and
improved family health through better nutrition.

Whatever the venture, the main objective of food
production projects in the Counties should be to
improve, diversify sustainable rural livelihoods
and food and nutrition security through improved
livestock productivity, diversification of sources of
family incomes, good marketing strategies, better
management of droughts and reduced livestock
losses. Areas of support for the pastoralists
should include animal health-regular vaccinations
for endemics and surveillance for ticks,
zoonoses, parasitic infections, early drought
warning systems, etc. Often, pastoralists do not
sell their animals before droughts strike and thus
end up losing a large percentage of their stock.
Good livestock marketing strategies are therefore
necessary if the smooth transfer of animals to
market has to be achieved. Also, good prices can
only be paid for healthy animals that are sold
before droughts take the toll on the animals. In
order to encourage pastoralists to dispose of
their healthy stock in good condition, payment of
cash on delivery would be a good motivator.
However, where farmers sell their stock through
a cooperative or a marketing association, regular
payments to farmers can also encourage the
disposal of stock on a regular basis, otherwise
they will be reluctant to get into the business.
Good communication and structured channels
between sellers and buyers are important for the

Fish farming enterprises have lately been
developed in the high potential areas of Kenya
starting in 2009 through the Governmentsupported economic stimulus programme [52].
The project entailed the production of fish under
aquaculture systems for food and commercial
purposes. The aim of the programme was to
produce food, create employment and generate
income, particularly for the unemployed youth
and the associated households, through
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sustainable aquaculture enterprises. The project
components included; a) the construction and
stocking of earth fish ponds, b) construction of
hatcheries and productions of fingerlings by the
National-level Fisheries Department, c) provision
of subsidized fish feeds and seeds by donors,
the Government and INGOs, d) marketing of
table-size fish and the support of investment in
ice plants for fish preservation, while in transit to
market, e) capacity building on good aquaculture
husbandry and aquaculture business practices, f)
the formation of aquaculture production and
marketing groups, and g) tree planting around
pond areas to support afforestation initiatives and
raise forest cover in the counties [53,54,52]. The
benefits from the enterprise included the sale of
fish and fish fingerlings, besides food production
and improved nutrition and health at the
individual and household level [53,52]. The
fingerlings and hatchery management is best
done by County Government due to the
specialized knowledge and investment required,
while the farmers raise fish in the ponds with
extension services being provided by County
Governments. However, none of the arid
Counties have benefitted from the project and
should therefore be considered should the
project be extended beyond the Western,
Central, Southern and Central Rift Regions of the
country. Nile tilapia (Oreochromis niloticus)
demonstrates a high feed conversion ratio, a
lower mortality and grows better at 27-32oC
compared growing it at 35-37oC [55]. Khallaf et
al. [56] also showed a lower fecundity of
Oreochromis
niloticus
at
the
warmer
temperatures of summer in Egypt. Therefore
some kind of shade may be necessary for
aquaculture enterprises in the arid counties
where day shade temperatures can be as high
as 36-40oC. Nile tilapia is the most farmed fish in
Kenya accounting for 75% of aquaculture
production [57]. The success of aquaculture
ventures will also be influenced by the cost and
availability of appropriate feed and market.
Where expertise exists and adequate and good
quality water is available, there is no reason why
aquaculture trials should not be conducted in arid
counties to supplement efforts towards food and
nutrition security realization.

3. DIVERSIFYING EMPLOYMENT
INCOME SOURCES

diversifying the farming systems, particularly by
expanding the use of short-cycle livestock such
as poultry, sheep, goats, pigs, and, where water
resources allow, fish through aquaculture [58].
These systems can be integrated so that outputs
from one form of farming can serve as inputs for
another-such as crop production and animal
dairying or fish farming and crop production. The
integration tends to reduce the cost of production
and increase efficiency and output [58]. In
pastoral areas, the processing of milk and meat
products, hides and skins may provide
opportunities for supplementing incomes.
Options for raising additional earnings from nonwood forest products such as gums and resins
also exist in the arid Counties of Kenya.
In the long term, it is essential that conditions be
created for people to have increasing access to
employment
opportunities
outside
crop
production and livestock keeping. This can be
secured through a combination of improved and
expanded educational, business and vocational
training opportunities, better transport and
communications, easier access to markets and
financial services, and, in some cases, a
reduction in the legal and bureaucratic barriers to
entry into business. The arid Counties require
employing experts with emphasis on local
expertise so that they develop the local
economies, and act as role models for the
younger generations to emulate. To obtain
improvements in food and nutrition security
through increased agricultural production, County
Governments require prioritizing the employment
of dryland agronomists, water and irrigation
engineers, extension service experts in
veterinary medicine, livestock health, etc. To
harness the intense sunshine and wind power
available in these areas, energy engineers will
need to be innovative in the utilization of these
resources for the benefit of the small scale
farmer. Reduction of cost of production by the
use of locally fabricated machinery and the use
of renewable energy can raise food production
with the potential to improved food and nutrition
security.
The public sector is the largest employer in
Kenya with over 700,000 employees (including
the members and employees of the Kenya
Defence Forces) on the public payroll. All the 44
ethnic communities of Kenya are allocated
quotas at public service recruitment as long as
they are qualified [11,12] as required by Article
10 and 232 of the Constitution of Kenya [7].
Unfortunately, this has not always been easy to

AND

The broadening or diversification of the
household economic base is fundamental to
reducing food insecurity and vulnerability in the
arid counties. This can be achieved by
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implement as the populous and the politicallystronger communities take proportionately more
slots than is due to them thereby denying the arid
Counties of their rightful slots, as observed from
the employment trend for 2018/2019 and
2019/2020 financial years [11,12]. All the arid
Counties are thus marginalized in regard to
public service employment. A plan for higher
employment quotas to those who qualify for the
various positions from the marginalized counties
over a period of a few years can reduce the gap
between what the numbers of the marginalized
communities in the public service are and should
be. The reluctance by the better-off communities
to let the marginalized communities catch up
means that the gap in the public service numbers
for the marginalized communities will therefore
take a long time, if ever, to get to what they
should be. The result of this is that the
economies of the arid counties will not change
any time soon due to the tiny remittances from
the few public servants to dependent relatives.
Improvements in food and nutrition security of
the indigenous communities in the marginal
areas of the country will therefore take long to
realize.

4. FOOD
SECURITY
AND
NUTRITION IN THE ASALS

poverty, the dependence of households on food
donations from INGOs, NGOs and governments
is a perennial problem [31,33,16,13,24].
Diversification of incomes sources must be
encouraged to improve food access, availability,
and affordability in order to secure good family
nutrition. Any level of improved nutrition, health
and education for children will play fundamental
and long-term roles in the transformation of rural
society,
through
diversification
of
local
economies and increasing the competitiveness of
their members in the labour market, especially in
the public service where the numbers of the
ethnicities from the 9 arid counties are much
smaller than they should be [12]. By providing
scholarships and bursaries to school-going
children and providing formal education facilities,
the burden on parents to provide fees for their
children gives parents the opportunity to
concentrate on using any spare resources they
may have on food production or investment in
trade. The boarding schools in arid counties may
often be the only facilities for feeding
programmes for children of the nomads [65].
Government and donor investments in school
feeding programmes are currently undertaken by
the Government of Kenya and the World Food
Programme [65]. This provides opportunities for
families to look for other sources of income thus
diversifying and improving family incomes and
potentially providing better nutrition for healthier
families. Improvements in family health and
access to education by the children and
knowledge through training and extension
services for farmers will lead to a progressive
reduction in reproduction rates for younger
families, which together with emigration from the
most fragile areas will contribute to a better
equilibrium between population and the available
natural resources [66]. Nonetheless, those who
migrate to the urban areas also face challenges
of poor and crowded accommodation, poor
sanitation and inadequate or even complete lack
of access to health services generally, especially
if they do not find some source of income to
support them pay for these services. The
immigrants are often unable to access adequate
food, and, are therefore unable to afford quality
nutrition. Food and nutrition insecurity is
therefore an ever present and dire situation in the
slums, where a majority of the immigrants from
the rural areas may find themselves. The
provision of subsidized water for the practice of
urban agriculture in the backyards for vegetable
growing would be a worthy investment by donors
and governments as part of the support to slum
dwellers. Urban agriculture may contribute to

HUMAN

The Arid counties of Kenya are identifiable by
high rates of malnutrition, stunting and wasting in
children. The rate of stunting stands at 36, 39,
26, 19, 27% and 20% in Mandera, Garissa,
Wajir, Isiolo and Marsabit and Turkana County,
respectively (59-63,38,64]. Wasting is also high
and stands at 15, 9, 21, 3, 16% and 18% in
Mandera, Garissa, Wajir, Isiolo, Marsabit and
Turkana County, respectively [59-63, 64]. The
country average for stunting and wasting in
children is 4 and 11%, respectively [32]. The
resource base on which to build better livelihoods
is generally poor and, insufficient for populations
of the arid counties, and this limits the range of
options that are open to enable them respond to
opportunities that could remove them from the
constraints that are responsible for the
deprivations that they suffer from. Where there
are opportunities for improving agricultural and
pastoral systems in ways that can contribute to
better living standards, better nutrition and food
security, these must be encouraged and seized.
Throughout much of the arid Counties,
improvements in agricultural and pastoral
systems will not be sufficient in themselves to
bring about significant or rapid improvements in
living standards. Due to frequent droughts and
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food and nutrition security for the poor slum
dwellers in the urban centres, especially through
vegetable crops which do not require much land
to grow. Nevertheless, the contribution to food
and nutrition security is minimal when
considering the large size of Kenya’s families
and the lack of adequate land in urban areas for
cost-effective farming. Families grow cereal
crops, pulses and even keep livestock in the periurban areas of cities (Omondi et al., 2017).
However, as vegetable crops are fast-maturing
and require little soil moisture to keep them
producing leaf, and can therefore supplement
family food requirements in cities, they would be
a better commodity to emphasize for urban
agriculture. The vegetables are an affordable
source of minerals and vitamins for the poor and
slum families. However, caution to make sure
that where waste water or water from sewers is
utilized for crop growing it does not introduce
health concerns and food safety, should be
brought to the attention of families practicing
urban agriculture. The use of such water is
attractive in view of the inability by urban families
to afford adequate potable water for irrigation
and domestic use. A study by Kiende et al. [67]
revealed that most streams in Thika (Kenya)
were contaminated with heavy metals, implying
that crops irrigated with water from such rivers,
as well as water from open and closed sewers,
could pose serious health risks to consumers.
Amoah et al. [68,69] and Gerster-Bentaya [70]
note that some urban farmers utilize untreated
waste water, making products cultivated using
such water risky to human health, as some may
be targeted for market. Irrigation with sewer
water poses health risks to consumers of these
vegetables, especially if they are eaten raw as
salads or semi-cooked [70]. In Ghana, for
instance, most of the vegetables produced in
Accra, Tamale and Kumasi were found to have
faecal contamination [71].

sub-Saharan Africa and elsewhere, especially
where poverty is particularly entrenched and
women
have
few
other
employment
opportunities. They also tend to have poorer
access to productive assets. A recent study of 24
countries in Sub-Saharan Africa by Graham et al.
[74] found that among households spending
more than 30 minutes collecting water, adult
females were the primary collectors of water
across all countries, ranging from 46 percent in
Liberia to 90 percent in Cote d’Ivoire. They may
also face constraints in matters related to land
and capital, inputs and technology, as well as
services.
Their
decision-making
capacity
therefore remains limited, including in community
decisions over natural resources. Women’s
limited access to productive resources may
hamper productivity growth on smallholder farms
and perpetuating income inequalities. In subSaharan Africa, the agricultural productivity
levels of female farmers are between 20 and 30
percent lower than those of male farmers
because of the gender gap in access to
resources [72]. Along with another trend, the
“feminization” of agriculture, due to the migration
of males to cities to look for work, may
overburden women. These burdens and
constraints could have strong negative impacts
on household food security and welfare in many
countries including Kenya. Women also face
constraints on their use of time, often because of
local norms and beliefs that affect their land
rights, work stability and the type of activities in
which they can participate. Women, for example,
are heavily involved in collecting water and
fuelwood, both for household consumption and
agricultural use [74]. In 2010, an estimated 66%
of households in sub-Saharan Africa, 55% in
South and Southeast Asia, and 31% in Latin
America relied on collected fuelwood for cooking,
with women being primarily responsible for
fuelwood collection [74], thus leaving little time
for other activities and potentially overburdening
them. However in Mandera County of Kenya
women contribute 50% of farm and pastoral
animal-care labor requirements [63], while the
pastoralist males mainly take part in the herding
of livestock-mainly sheep and goats, and, in
addition, camels in Garissa, Wajir, Mandera,
Marsabit and Turkana Counties [13,63,59,16].

4.1 Women’s Work and Contribution to
Food Production
Women face particular barriers accessing
productive resources, economic opportunities
and participation in decision-making processes.
Female farmers face a number of constraints in
accessing agricultural inputs, services and
markets that make it particularly difficult for them
to rely on agricultural production as a pathway
out of poverty [72,73]. Women are reported to
supply 43 percent of all agricultural labour in low
and middle-income countries [58]. This share
reaches at least 50 percent in many countries in

4.2

Research related to Food and
Nutrition Security for Arid Counties

Innovations from the Kenya Agricultural and
Livestock Research Organization (KALRO)affiliated research institutes located in the arid
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counties have not really been felt in the arid
counties as far as the author is concerned. Of the
16 research Institutes under KALRO, three are in
the ASALs [75]. The Sheep and Goats Research
Institute is located in Marsabit, and most of its
research activities are being implemented in
Marsabit and Isiolo counties and virtually none in
the other 7 counties that it is supposed to
serve. The Institute was established to enhance
the growth of the small ruminant industry.

lot. The research institutes should continue to
face upto the new challenges of climate change
in their mandates and areas of jurisdiction.

4.3 Governance to Support Food and
Nutrition Security Attainment
Governments should develop and implement a
comprehensive food security and poverty
alleviation policy framework that distinguishes
between the roles of the public sector, the private
sector and civil society. The framework should
embrace not only agricultural production, but also
education, health, population planning and good
nutrition, the development of infrastructure
(including water resources), the diversification of
employment and income, marketing and
processing, women's participation in socioeconomic activities, environmental stewardship,
and disaster preparedness [76]. Where
governments have successfully redefined their
core functions to include only those activities that
cannot be supplied more efficiently by the private
sector or civil society and have formulated viable
policies and strategies, support may usefully be
provided to reinforce the performance of
essential public services. Other policy reforms
that should be pursued include removal of trade
restrictions, liberalization and promotion of
competition in banking and rural financial
services, combating corruption, streamlining
budget planning and implementation of
appropriate projects for the urban and rural-poor
and pastoral communities [77,76]. Effective
decentralization of legislative and administrative
functions through devolution means that local
people have greater say in the political process
and strategy formulation so that services are
better able to respond to local needs [7].
Conditional grants to county governments can be
part of the effective devolution of projects that
are able to improve food and nutrition security
attainment. The institutional strategy should
focus particularly on raising the fiscal and
administrative capacities of decentralized public
bodies and encouraging the emergence of strong
community-based
organizations
that
can
contribute to improved livelihoods through the
promotion of better and responsive governance
[78]. Letting the County governments take over
food production initiatives as provided for in the
Constitution
[7],
while
National-level
of
government concentrates on policy making for
tailored policies that aim to solve the existing
difficulties in building resilience to food and
nutrition security initiatives especially for the
pastoralists, who still make a good percentage of

The Arid and Rangelands Research Institute in
Kiboko, Makueni County, is mandated to
develop, adapt and upscale scientific research
innovations and information that is geared
towards sustainably managing the livelihoods of
communities living in arid and semiarid areas
[75]. The Apiculture Research Institute located in
Marigat, Baringo County, has the mandate to
support the apiculture subsector through the use
of best practices in a bid to contribute to food and
nutrition security. The other arid counties have
not really benefitted from the apiary research
innovations that have made Baringo/Marigat
Honey a household name in Kenya, despite
recent adulteration practices which are maligning
the image of the apiary products from the
County. The research outputs of the three
Institutes located in the ASALs do not therefore
seem to have contributed meaningfully to the
food and nutrition security situation of the arid
counties, outside their locations. In order for
these Institutes to make a contribution to the
development of the Counties they are supposed
to serve, greater involvement in the development
initiatives of the Counties in areas of their
jurisdiction is advised. They should endeavour to
pro-actively seek to work with County
Governments to make their work count,
otherwise the objectives for which they were
established, will remain a mirage. This is made
even more necessary as the National Treasury
continues to cut down budgetary allocation to
research activities in the Country, whenever it is
faced with a cash crunch, a situation the country
currently faces as COVID-19 continues ruin the
country’s economy. There is need for the
Governments to focus on how to fund agricultural
mechanization, and renewable energy research
(in wind and solar resources) in order to develop
innovations especially for small scale farmers
who till small land sizes that are characteristic of
the arid lands. The funds should also enable the
setting up of facilities including modern
laboratories,
workshops,
equipment
and
implements, and, the training of scientists and
technicians from the arid counties among their
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the population of the ASALs, is necessary to
remove the likely conflict. The specialization is
likely to make it easier to achieve the desirable
food and nutrition security targets. Clarity is
needed to encourage investment and to minimize
the risk of conflict, especially in pastoral areas in
land and water access rights, in order to
encourage investment in food production and
related services. Governance and empowerment
that supports dryland communities to control and
manage their own lands and resources will
potentially encourage the adoption of strategies
that are geared to reducing food and nutrition
insecurity in Kenya’s arid Counties [77].

arid regions successfully and diversify their
livelihoods, they will become more resilient to
shocks, and the need for emergency
interventions by donors and governments will
reduce. The resilience can further be realized if
investment in technical education for the youth is
emphasized, training and extension services are
provide to farmers and herders so that they can
improve the productivity of the natural resources
that are available for them to improve their lives,
food, nutrition and health. Fair allocation of
quotas in employment in the public service is
necessary for the communities in the arid
counties to transform their livelihoods through
higher incomes, diversified diets of higher quality
and therefore improved food and nutrition
security for better family health. Each of the 45
communities that make up Kenya is a link in a
chain. “The country wins when the weakest links
in the chain get linked and are secured strongly
to strengthen the chain.” The weakest links in the
chain are the poor folk, most of who live in the
arid counties. The prosperity of Kenya will be
measured by how much these weak links
develop and can sustainably support themselves
and not necessarily how fast the progressive
Counties prosper to outpace the rest.

5. CONCLUSIONS
The potential for irrigation development in the dry
lands is substantial, but the likely impact on crop
output may not be economically considerable in
comparison to that achievable by fully exploiting
the available opportunities to further develop
rain-fed agriculture. County and National-level
Governments should map out the water
resources, legal and regulatory issues,
environmental and social issues, and the
economic viability of potential agricultural land,
including soil characteristics, crop/animal water
requirements versus what is available, local
climate data, and the availability of extension
support for rain-fed agriculture in each of the arid
Counties. The use of drought and salt-tolerant
crops, improvements in soil and water
conservation techniques, farmer and pastoralist
training, extension services and enforcement of
measures to protect riparian zones are required
for sustainable agriculture. The diversification of
the household economic base is fundamental to
reducing food and nutrition insecurity and
vulnerability, while protecting and providing for
the needs of the poor and food-insecure. It is
necessary to diversify and integrate farming
systems, expand the use of short-cycle livestock
assets such as poultry, sheep, goats, pigs, and,
where water resources and expertise allow, fish.
In pastoral areas, the processing and sale of milk
and meat products, hides and skins, bones and
other by-products may provide opportunities for
supplementing incomes. The option of raising
additional earnings from non-wood forest
products such as gums and resins should be
encouraged. Improving knowledge to strengthen
the human resource base, training and
education, will be essential to increasing
employment opportunities outside agriculture,
especially for the youth who may not be attracted
to careers in agriculture. When residents of the

6. RECOMMENDATIONS TO IMPROVE
FOOD & NUTRITION SECURITY IN
ASALS
These recommendations though provided for
resilience-building for improved food and nutrition
security in Kenya’s arid counties, can also apply
in other situations:
1. Improving health, education, training and
diversifying job opportunities for social
transformation
2. Integrating and improving farming systems,
water and renewable energy generation
and application
3. Expanding access to adequate water for
livestock and safe water supplies and
sanitation for humans
4. Ensuring access to affordable and
adequate food of the appropriate quality,
access to markets and market information
for agro-pastoralists and pastoralists alike
5. Improving drought and extreme events
prediction, early warning systems and
response capacities, while emphasizing
climate-smart
technologies
in
food
production and environmental stewardship
6. Providing
appropriate
nutrition
interventions to the most vulnerable (the
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urban food-insecure, widowers/widows,
children, orphans, the elderly, persons
living with disability, etc.) promptly and
cost-effectively. Food and nutrition security
is a fundamental human right according to
Kenya’s Constitution [6].
7. Expanding and provide access to
knowledge systems, research and use of
the resultant innovations for public good
8. Ensuring good governance, protection of
human
rights
through
appropriate
legislation for the protection of the weakest
and most vulnerable in society.
9. Cultivating publicly-beneficial and honest
working relationships between the national
and county levels of government as
provided for in the Kenya Constitution and
enabling legislation
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