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Key messages
1. Kenya’s arid and semi-arid lands (ASALs)
are sites of major economic activity
and are vital to national food security.
The ASALs will therefore play a big role
in Kenya’s Big Four Agenda1. As areas
of growth and opportunity, the Kenya
government should fully integrate the
ASALs into the national economy if it is to
achieve the Big Four Agenda, especially
related to 100% food security and
nutrition, and manufacturing.
2. Climate change represents a big threat
to the achievement of the Big Four
Agenda. Five of Kenya’s ASAL counties
(West Pokot, Laikipia, Turkana, Baringo
and Narok) have already passed the
1.5°C average warming threshold, which
is enshrined in the Paris Agreement, with
12 more counties projected to follow by
2050. By 2070, maximum temperatures
in all counties are expected to exceed
1.5°C, and in the counties of Wajir, West
Pokot and Tana River, temperature
increases will exceed 2°C. Projections
indicate that the impacts of climate
change will be significant in the ASALs,

as detailed in the IPCC Special Report
on Global Warming of 1.5°C published in
October 2018.
3. To manage the impacts and take
advantage of opportunities associated
with climate change, the Kenya
government and its development
partners need to support the productive
sectors in the ASALs, such as the livestock
sector, and prioritise investments and
policies that will enhance climateresilient economic development. These
include investments to upgrade and
transform the livestock value chain for
better quality meat, milk and leather
products. Doing so will contribute to the
achievement of the Big Four Agenda.
4. There is a clear role for government to
provide an enabling environment, such
as through climate information, extension
and financial services, for private sector
adaptation and to support businesses, in
particular small and medium enterprises
(SMEs), in their efforts to adapt to the
impacts of climate change.

ASALs as the new frontier for
economic development
The ASALs cover 89% of Kenya, support
38% of the population (RoK 2012), and
are Kenya’s major meat producing areas,
contributing more than 80% of domestic red
meat consumption (Behnke and Muthami,
2011). The livestock sector alone contributes
12% of national GDP and 43% of agricultural
GDP (approximately US$ 4 billion per year)
as well as employing 50% of the agricultural
workforce (Behnke and Muthami, 2011).
Due to their size and economic potential,
the ASALs will play an important role in the
realisation of the Big Four Agenda, which are

achieving 100% food and nutrition security,
increasing manufacturing to 15% GDP,
providing affordable housing and universal
healthcare. With the right investments, the
ASALs productive sectors can contribute
significantly to achieving food and
nutritional security, through increased
and more commercialised production
of meat and milk. The ASALs can also
increase the share of manufacturing and
agro-processing nationally by upgrading
the meat and dairy value chains and
diversifying into related industries, including

This is Kenya‘s development targets in four key areas: affordable and decent housing; affordable healthcare; food and
nutrition security; and employment creation through manufacturing.
1

POLICY BRIEF | Climate-resilient economic development in Kenya’s ASALs:
A pathway to achieving the Big Four Agenda

leather. This is also in line with Kenya’s longterm development agenda, Vision 2030,
which identifies the ASALs as a top priority
for investment.
The ASALs are sites of significant
demographic shifts as people migrate
into these counties to pursue economic
opportunities. The 2009 population census
shows that between 1999 and 2009, the
population growth rate in the ASALs was
4% compared to a national growth rate

of 2.6%. Fourteen (14) out of the 21 ASAL
counties registered population growth
rates higher than the national average;
Mandera (14.1%), Wajir (7.3%), Turkana
(6.4%), Kajiado (5.3%), Marsabit (5.1%), West
Pokot (5.1%), Narok (4.6%), Garissa (4.6%),
Samburu (4.4%), Isiolo (3.5%), Lamu (3.3%),
Baringo (3.2%), Kilifi (3.0%), Tana River (2.8%)
and Kwale (2.7%) (Figure 1). These huge
population increases add to the significant
investment required in the ASALs.
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Figure 1: Population dynamics in Kenya’s ASAL counties and nationally between 1962 and 2009.
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Risks in the ASALs
The risks that climate change poses to
the achievement of the Big Four Agenda
are well recognised in Kenya’s National
Climate Change Action Plan 2018–2022.
Climate impacts are predicted to be
particularly pronounced in the ASALs
where the economy and rural livelihoods
are highly dependent on climate-sensitive
activities. Impacts are already being felt,
with increasingly frequent and severe
droughts and floods, more erratic rainfall
and higher average temperatures affecting
food production and water availability
(IPCC, 2014). The latest evidence for the
21 ASAL counties shows an increase in
temperature between 1977 and 2016, with
five counties (West Pokot, Laikipia, Turkana,
Baringo and Narok) surpassing the 1.5°C
UNFCCC warming target enshrined in the
Paris Agreement (Said et al., in review).
Rainfall has declined in 15 out of the 21
counties between 1960 and 2014 (Ogutu
et al., 2016). Future trends based on the
Representative Concentration Pathway
(RCP) 4.5 climate projection2, show that
increases in temperature will continue
with another 12 counties exceeding 1.5°C
warming by 2050, as well as an increase
in rainfall during the short rainy season
(October–November–December) (Figures
2 and 3; Said et al., in review).
These climate changes are likely to have
huge impacts on livestock and crop
production in the ASALs.
Projections
show that by the 2030s, 7 out of the 21
ASAL counties will have more than 50%
of their cattle range above 30°C, the
temperature at which cattle production
will be physiologically affected by reduced
feed intake and reproduction (Said et al.,
in review). Associated water stress, limited
forage availability and the spread of pests
and diseases will directly affect the quantity
and quality of livestock production (IPCC,
2018). As well as increasing the risks of food
insecurity and malnutrition in the ASALs,

2

the economic costs due to reduced cattle
productivity and the potential cattle losses
are likely to be significant. It is estimated
that 1.7 million cattle will be affected,
equal to a potential loss of between 34
and 68 billion Kenyan shillings (cattle prices
range between KSh 20,000 and KSh 40,000
per head) (Said et al., in review). The IPCC
Special Report on Global Warming at 1.5°C
states that globally, a decline in livestock
of 7–10% is expected at about 2°C of
warming, with associated economic losses
of between $9.7 and $12.6 billion (Boone et
al., 2018).
Climate
change
will
exacerbate
other drivers of change such as land
fragmentation, migration and population
growth, and increase environmental
pressure such as on water demand and soil
quality. The privatisation and fragmentation
of the rangelands is resulting in the creation
of small land parcels, inhibiting mobility, and
the ability to access seasonal or drought
pastures, thus exacerbating vulnerability to
climate change (Moiko et al., 2019). Land
tenure change may provide investment
options to build climate resilience for those
that are able to secure land, but it also
marginalises women and other vulnerable
groups, and can reduce their ability to
absorb climate shocks (Atela et al., in
review).
Combined with an expected exponential
increase in human population from 38.6
million in 2009 to an estimated 95 million by
2050, climate change poses a serious threat
to Kenya’s food security and achievement
of the Big Four Agenda. Using a population
growth rate of 3.4% – the average increase
in the population of the ASALs between
1962 and 2009 – (KNBS, 2010), it is projected
that by 2030, 13.4 million livestock keepers
will have their livestock range affected by
maximum temperatures above 30oC (Said
et al., in review).

RCP 4.5 is a moderate climate change scenario used in the IPCC fifth assessment report (AR%) in 2014.
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Figure 2. Projected changes in the annual, March–April–May (MAM), June–July–August–September (JJAS), and October–
November–December (OND) maximum temperature over Kenya for RCP 4.5. Each row corresponds to RCP 4.5 emission scenario
for 2030s, 2050s and 2070s.

These climate changes are likely to
have huge impacts on livestock and
crop production in the ASALs.
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Figure 3. Projected changes in the annual, March–April–May (MAM), June–July–August–September (JJAS), and
October–November–December (OND) rainfall over Kenya for RCP 4.5. Each row corresponds to RCP 4.5 emission
scenario for 2030s, 2050s and 2070s.
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Infographic: Historic changes in climate, livestock population and projected impacts (Said et al., in review)
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Harnessing the opportunities
in a changing climate
Sectors where production is rooted in
the ASALs are vulnerable and exposed
to climate risk but there is also inherent
adaptive capacity in these systems that can
form the basis of climate-resilient economic
development (Carabine and Simonet,
2018). The demand for livestock products
– meat and milk – is growing as urban
centres expand and wealth levels increase.
A shortfall in Kenya’s domestic beef supply
of 18% (KMT, 2014) is currently being met
by cattle coming in from neighbouring
countries, including Tanzania, Ethiopia,
Somalia and South Sudan. This points to
opportunities for growth and transformation
in the livestock sector that can contribute
to the food security and manufacturing
aims of the Big Four.

review). More supporting services that are
better designed for pastoral production
systems, can help producers and traders to
engage and invest in business opportunities.

There are options for investing in a climateresilient livestock sector that can create
employment and revenue, and realise
growth in the future while increasing food
security and the share of manufacturing
in the sector. This includes through: the
production of hay or other sources of
feed for fattening cattle that can fulfil
demand in expanding high-end markets;
breeding programmes to promote climateresilient and commercially attractive
traits; investments in cold storage in the
meat chain that allow the development
of a ‘cold chain’, beyond the high-end
markets; increased value addition to beef,
especially low quality meat (for the low-end
markets); and vertically-integrated private
or community livestock enterprises that link
livestock directly to markets (for the highend markets) (Bedelian et al., 2019; Ndiritu
and Said, in review).

Temporary or permanent migration is an
important resilience strategy against the
impacts of climate change in the ASALs,
through diversification into other economic
livelihoods and the transfer of remittances.
Livestock mobility, enabled through social
networks that are driven by customary
institutions, are important sources of
resilience to drought and other climate
shocks in the ASALs (Bedelian et al., in review;
Carabine and Simonet, 2019). High rates of
migration into the ASALs can be attributed
to emerging opportunities. Land tenure
changes in the ASALs, from communal to
privatised land, also open up new market
and value addition opportunities for
enhanced investment and the expansion
of agriculture, trade and infrastructure in
the ASALs (Moiko et al, 2019). Rural to urban
migration brings significant remittances
that contributes to poverty reduction and
investment in the ASALs.

Access to finance, pricing information
and early warning systems are limited in
the ASALs. Although some actors in the
chain may have access to informal credit
arrangements, the limits on credit availability
and a lack of capital were identified as
barriers to implementing adaption options
(Bedelian et al., 2019; Ndiritu and Said, in

But not all adaptation strategies by private
actors are sustainable or sufficient to deal
with current or future climate risks and there
is a clear role for governments to provide the
right enabling conditions to support private
adaptation (Bedelian et al., in review;
Carabine and Simonet, 2018; Crick et al.,
2018ab; Gannon et al., 2018; Ndiritu and
Said, in review). This includes through policy
intervention that supports better access
to finance and markets, and enhanced
availability of climate information and early
warning systems.

Small and Medium Enterprises (SMEs) play
an important role in Kenya’s economy as
they employ around 80% of the workforce
and contribute 20% to the GDP (Intellecap,
2015). Yet, they are highly vulnerable to
climate change and will need support from
the government to adapt to the impacts
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of climate change for them to remain a
key driver of the country’s growth and
employment (Crick et al., 2018b). In the
ASALs, women play a major role in running
SMEs that support household livelihoods
and build resilience (Atela et al., 2018).
Female-led SMEs are more likely to engage
in sustainable adaptation strategies in
response to climate risk (Crick et al.,
2018a). Social networks, such as women’s

groups and table banking initiatives,
are an important adaptation tool for
women, creating opportunities for sharing
knowledge, identifying new opportunities
to diversify enterprise and pool resources to
facilitate the introduction of new climateresilience technologies and to build market
linkages (Atela et al., 2018).

Recommendations for investments
in the ASALs for climate-resilient
economic development and the
Big Four Agenda
As sites of considerable projected climatic
and demographic change, the Kenya
government and development partners will
need to support climate change adaptation
and investments in the ASALs to achieve
climate-resilient economic development.
This will ensure that the Big Four Agenda’s
goals of ensuring 100% food and nutritional
security, and increasing manufacturing of
leather products and agro-processing in
meat and dairy value chains, are achieved.
By supporting the development of the
productive sectors, such as livestock, and
the private actors involved in these sectors,
such as SMEs, the Kenya government can
unlock the potential of the ASALs at the
same time as contributing to the Big Four
Agenda.
This
research
makes
recommendations:

the

following

• The national and county governments
need to change the narrative of ASALs
that capture their potential as the new
frontiers of development in Kenya. This
will help raise the profile of the ASALs
and recognise them as areas that will
be increasingly important for climateresilient economic development and
investment. As part of this, government
and development partners should place
greater emphasis on the importance
of ASALs and particularly the livestock
sector in achieving the targets of the Big
Four Agenda and Vision 2030.

• The national and county governments,
supported by development partners, will
need to support adaptation within the
range of private actors already thriving
in Kenya’s ASALs. SMEs are recognised as
key to value addition and manufacturing
in the Big Four Agenda. The ability of
private actors to respond to climate risks
will depend on factors that are shaped
through implementation of supporting
policies. These interventions need to
target and be accessible to the full
range of private sector actors in ASALs,
including informal actors, producer
associations and women-led enterprises.
• The national and county governments,
supported by development partners
and the private sector, need to ensure
that adequate investments and an
appropriate
enabling
environment
for public and private adaptation are
developed in order to achieve national
and county development goals and
increase resilience to climate shocks.
What is clear is that public and private
sectors must partner together to deliver
services and infrastructure for livestock
sector development, including:
◊ Increased investments in fodder and
feedlot development, as promoted
in the Big Four Agenda, to provide
opportunities for improving the
fattening and finishing of the livestock
value chain.
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◊ Development of livestock marketing
infrastructure such as abattoirs,
livestock weighing machines, and
holding grounds adjacent to markets,
to improve the efficiency of market
operations and encourage better
returns to livestock owners.
◊ Upgrading and investing in the hides
and skins value chains, in order to
produce sufficient good quality
leather products. This requires that
sufficient quality and quantity of
livestock are raised to provide the
necessary by-products of the hides
and skins. There is currently minimal
processing of hides and skins in Kenya.
The leather industry is a priority sector
under manufacturing in the Big Four
Agenda. Upgrading the hides and
skins value chain can contribute to
economic growth through expanding
exports of leather products (RoK,
2015).
◊ Development of financial services
and credit systems that are better
designed and tailored to pastoral
production systems and informal SMEs
in the ASALs.
◊ Development
and
dissemination
of timely and appropriate climate
services, including early warnings
systems and climate information by
the Meteorological Department and
the National Drought Management
Authority (NDMA), for early action
and decision-making in relation to
food and nutritional security.
• The national and county government
should develop and implement policies
to facilitate the mobility of people and
livestock. These policies and associated
implementation strategies need to
incorporate and take account of the
inherent adaptive capacity of the
ASALs – including flexibility, mobility and
informality – that will be important in
managing increasing climate risk. This
includes supporting sustainable land and

pasture management through resource
sharing mechanisms, such as livestock
corridors and strengthened social
networks.
• The national and county governments,
supported by their development partners,
should adopt and implement inclusive
policies that support and enhance the
adaptive capacity of women, youth
and other vulnerable groups. Although
the national government recognises the
need to support female-led enterprises
in various policies, including climate
change legislation, these policies are
currently poorly implemented and
mainstreamed at the local level. More
support and priority is needed for the
benefits of these policies to be realised
in real terms.
• The
national
government
should
investigate what the impacts of climate
change will be for the Big Four Agenda.
This should include a full assessment of
the potential impacts of climate change
on livestock and crops in achieving
food and nutritional security, as well as
an understanding of the economic cost
of not taking adaptation or mitigation
action against the impacts of climate
change.
• The National Climate Change Action
Plan 2018–2022 is well aligned with the Big
Four Agenda. The Big Four Agenda should
now be aligned with Kenya’s ClimateSmart
Agriculture
Implementation
Framework 2018–2027, which aims to
promote the growth of climate-resilient
low carbon and sustainable agriculture
that ensures food security and contributes
to national development goals. To
ensure implementation of the Big Four
Agenda at the county level, county
governments should strive to align their
County Integrated Development Plans
(CIDPs) and other development plans
and strategies, with the Big Four priorities.
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ASALs and the Big Four Agenda
Despite the risks faced, ASALs present areas
of significant economic growth potential
for Kenya and should be integrated more
fully into national and county development
plans. A greater focus on the ASALs in the
Big Four Agenda will help to achieve the
goals of 100% food and nutritional security,
and increasing manufacturing through
SMEs, as well as ensuring that no region on
population group gets left behind.
The Big Four Agenda could do more to
harness opportunities presented by the
ASALs and the livestock sector in Kenya,
recognising the importance of livestock
products such as meat and milk, which
are vital for adequate food and nutritional
security. Greater inclusion of livestock and
ASAL priorities in the Big Four Agenda would
better support uptake at the (ASAL) county
level. While policy formulation is left to the
national government, implementation, such
as the investments that will be required in

livestock infrastructure and marketing, falls
under the mandate of county governments.
There is a clear role for the Kenyan
government to support public and private
investment in the livestock value chain, as
well as in SMEs in the ASALs, to enhance
resilience to climate change. A more
supportive enabling environment, such
as through access to finance, markets,
early warning systems and other extension
services, are important for adaptation
to climate change. In order to target
and prioritise these investments, a more
detailed assessment of climate risks facing
the ASALs should be carried out. With a
greater understanding of the risks that will
affect the delivery of development plans
and the Big Four Agenda, investments and
policies can be designed to build on the
inherent adaptive capacity of producers,
households and businesses in the ASALs.

THE BIG 4 AGENDA
Manufacturing

Affordable
Housing

Universal
Health
Coverage

Food
Security
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