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KEY BACKGROUND FACTS


Agriculture is a key component of Kenya’s economy. It directly comprises 26% of the GDP and
indirectly another 25%. More than 70% of informal employment in rural areas is in the agricultural
sector. Women perform a large percentage of informal work in this sector.



The Agricultural Sector Development Strategy 2010-2020 (ASDS) builds on earlier work to place
agriculture as a key part of the Kenyan Government’s long-term development blueprint ‘Kenya vision
2030’.



The Agricultural Sector Development Strategy 2010-2020 (ASDS) seeks to
o increase ‘productivity, commercialization and competitiveness of agricultural commodities
and enterprises’
o develop and manage ‘key factors of production.’ (p.xiii, ASDS)



Article 69 of the new Kenyan Constitution (2010) states that
Part 2—Environment and Natural Resources
69. (1) The State shall—
(a) ensure sustainable exploitation, utilisation, management and
conservation of the environment and natural resources, and
ensure the equitable sharing of the accruing benefits;
(b) work to achieve and maintain a tree cover of at least ten per
cent of the land area of Kenya;
(c) protect and enhance intellectual property in, and indigenous
knowledge of, biodiversity and the genetic resources of the
communities;
(d) encourage public participation in the management,
protection and conservation of the environment;
(e) protect genetic resources and biological diversity;
(f) establish systems of environmental impact assessment,
environmental audit and monitoring of the environment;
(g) eliminate processes and activities that are likely to endanger
the environment; and
(h) utilise the environment and natural resources for the benefit
of the people of Kenya.
(2) Every person has a duty to cooperate with State organs and
other persons to protect and conserve the environment and ensure
ecologically sustainable development and use of natural resources.

Definition of ‘climate-smart’ agriculture
The FAO has defined climate-smart agriculture as
“agriculture that sustainably increases productivity, resilience (adaptation), reduces/removes
greenhouse gases (mitigation) while enhancing the achievement of national food security and
development goals.”
(FAO, Climate-Smart Agriculture, http://www.fao.org/climatechange/climatesmart/en/ (last visited 23
Oct. 2012).

Agriculture in a small area of the Great Rift Valley/ Lake Naivasha region of Kenya








Sample of 300 households
Small-scale farmers with private title to land (usually inherited)
Growing carrots and green beans
Often washed in roadside ditches, and sold by the road to passing cars on the Naivasha-Nairobi
Highway
Small profits used to pay for school fees, electricity and other needs
Many farmers are 40+ years of age, with younger members of the household leaving for work in
Nairobi or the tourist industry in Naivasha
In a nearby region, a group of households formed a collective and leased their land to a large
European Agribusiness company. Higher yield crops need more irrigation, meaning there is less
water available in many wells. These crops are exported.

BACKGROUND PAPER ON CLIMATE-SMART AGRICULTURE IN KENYA

1.

WHAT IS CLIMATE-SMART AGRICULTURE?

The global population is predicted to rise to 9 billion by 2050;1 thus, more people will need to be fed.
However, “[t]he world’s agricultural sectors, including agriculture, forestry and fisheries, face many
challenges in meeting the food requirements of an ever-increasing population – such as intensive competition
for land and water resources and a degrading environment.”2 “Agricultural lands (lands used for agricultural
production, consisting of cropland, managed grassland and permanent crops including agro-forestry and bioenergy crops) occupy about 40-50% of the Earth’s land surface,”3 but it is consistently being lost through
infrastructure, urban development, and land degradation.4 Additionally, any expansion of agricultural land
threatens trade-offs in the form of deforestation, destruction of grasslands and wetlands, and loss of
biodiversity.5 Thus, it is absolutely imperative that we find a way to feed more people whilst sustainably
using and managing the natural resources dedicated to agriculture and not causing negative environmental
effects to other resources.
One response is sustainable intensification, or producing higher yields per unit of land “without exceeding
current resources or reducing the resources needed for the future,”6 which maximizes short-term benefits and
ensures long-term productivity. But also, agriculture must adapt to climate change, which will greatly affect
its ability to meet increasing food demand. “Increased temperatures and changes in precipitation will stress
agricultural and natural systems through: increased water shortages, shorter growing periods in some areas,
increased magnitude and frequency of flooding and drought, changes in plant and animal diseases and pest
distribution patterns and, more generally, reduced suitability of some areas for agriculture.”7 Finally, despite
the fact that food must be grown because people must be fed, agriculture accounted for about “10-12% of total
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global anthropogenic emissions of greenhouse gases (GHGs)” in 2005.8 Mitigation of the sector’s
contribution to climate change through continually sufficient yields but more sustainable practices must
therefore be part of the response as well.
Based upon all of the factors discussed above, the FAO has defined climate-smart agriculture as “agriculture
that sustainably increases productivity, resilience (adaptation), reduces/removes greenhouse gases
(mitigation) while enhancing the achievement of national food security and development goals.”9 The CGIAR
Research Program on Climate Change, Agriculture and Food Security (CCAFS)10 emphasizes these “triple
wins” as the goal of climate-smart agriculture—food security, adaptation, and mitigation.11 Sustainable and
equitable practices achieving these three goals must be promoted in the global food system by governmental
policies, laws and regulations prohibiting certain practices with negative environmental effects, donor funding
and public/private investment conditioned on meeting certain standards.

2.

CLIMATE-SMART AGRICULTURE PRACTICES

Agricultural production is “achieved through a number of production systems which range from smallholder
mixed cropping and livestock systems to intensive farming practices such as large monocultures and intensive
livestock rearing.”12 Negative effects can result to varying degrees from any of these systems.
2.1

Agricultural practices with negative climate-compatibility

Land Degradation: Degradation may occur in the forms of soil fertility loss and soil erosion.13 Loss of soil
fertility happens “through the depletion of nutrients, the loss of soil organic matter, the build-up of salts or
toxic chemicals, or changes in soil structure and consistency.”14 Soil erosion is effected by “[o]ver-grazing
[which] can strip the land of vegetation and turn semi-arid areas into deserts; deforestation can rob the land of
nutrients and protection from erosion; poor irrigation can lead to salinisation and acidification; inappropriate
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farming practices such as excessive tillage, over-use of agro-chemicals, or failure to restore nutrients can lead
to a loss of soil fertility. The result can be a decline in yields or forced abandonment of the land.”15
Water Degradation and Shortage: Agriculture puts an enormous amount of pressure on the surrounding
water resources due to the global necessity for irrigation.16 River systems have been exploited to the point
that pumping groundwater is now required, but that usage is similarly unsustainable as seen through rapidly
falling water tables.17 Shortage met by continuing growth in demand threatens riparian ecosystems, since
“One-third of the world’s population, mostly in developing countries, will live in basins where this deficit is
larger than 50%.”18 Agriculture can also have a negative impact on natural watershed regulation “[t]hrough
deforestation, clearing of vegetation, draining of wetlands and over-tilling,” which increases the risk of
droughts and floods.19 Run-off of synthetic fertilizers contributes to water pollution as well, leading to
eutrophication (dead zones, e.g. the Gulf of Mexico).20
Pests and Disease: Agricultural practices can either help or harm agro-ecosystems’ natural resilience to pests
and diseases,21 the distribution, incidence and intensity (including the presence of invasive and alien species)
of which are being altered by climate change.22 The homogenous planting of crops or growing of livestock
and less genetic biodiversity is a problem. Selective breeding has contributed to production successes from
developed high-yield varieties, but the more crops that have the same genetic makeup the faster a disease to
15
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which they are not resistant can wipe them out and causewidespread loss.23 Confined Animal Feeding
Operations (CAFOs), wherein thousands of animals are raised, also create the perfect atmosphere for diseases
to spread quickly.24
Biodiversity and Ecosystem Dysfunction: Agriculture functions within an ecosystem—not natural since
agriculture is man-made interference with nature, but an agro-ecosystem that is still reliant on wild species
and biodiversity.25 Agriculture’s role in deforestation of the Amazon is showing major negative unintended
consequences due to the interplay between less water evaporation by the forest and less rainfall for the related
agricultural systems.26 Pollinators are an essential part of agricultural production, but their decline over the
past half century has been partly attributed to “the use of intensive modern agricultural techniques
(monocultures and pesticides) along with disease and habitat fragmentation.27 This monoculture cropping also
inhibits the genetic variability and natural evolution that traditional varieties developed over the course of time
under changing local conditions.28 Aquaculture’s effect on the marine ecosystem is incredibly reckless at this
point as well, with fish stocks being exploited to their utmost capacity and sometimes over-exploited to near
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collapse.29 Alarmingly obvious from this example is the fact that there is poor understanding of the “tipping
points” of agriculture’s interactions with the natural ecosystems—the point “at which ecosystem services
break down and begin to impact on food production.”30
Post-Harvest Losses from Inefficient Systems: Growing the crops is the first step in the equation—getting
them to people’s plates takes much more coordination, which if done poorly can waste a large amount of
potential food. Lack of storage facilities, transport equipment, infrastructure allowing for efficient transport,
and processing facilities to utilize perishable food before loss all contribute to post-harvest losses, food
insecurity, risks to health and nutrition, and lost income.31
2.2

Climate-smart changes to agricultural production systems

Climate-smart agriculture practices maintain or increase yields in the face of climate change whilst decreasing
their climate and environmental impacts. Generally, these practices can be applied within production systems
to enhance their “overall efficiency, resilience, adaptive capacity and mitigation potential.”32 In response to
the categories of problems outlined above, there are specific practices that can help prevent or reverse the
negative effects.
Soil and Nutrient Management: Land degradation results from soil nutrient depletion, so making nitrogen
and other nutrients available in the soil builds healthy soil and increases yields.33 “This can be done through
composting manure and crop residues, more precise matching of nutrients with plant needs, controlled release
and deep placement technologies or using legumes for natural nitrogen fixation.”34 This will reduce the need
for synthetic fertilizer inputs,35 which results in positive spillover effects in farmer income through lower costs
of production and better water quality from reduced runoff. Reducing tillage, sustainably managing livestock
grazing, incorporating agroforestry, and planting cover crops all focus on improved soil nutrient content, as
well as reducing soil erosion and increasing above and below-ground stored carbon in the soil and biomass.36
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Water Harvesting and Use: Practices that improve water harvesting and retention are necessary, such as
building “pools, dams, pits, retaining ridges, etc.”37 Water efficiency is imperative as well through improved
irrigation systems (this has positive spillover effects for soil quality as well since poor irrigation can cause
salinisation and acidification38), which increases production and helps mitigate the effects of more irregular
rainfall from climate change.39 Agroforestry, reduced tillage, restoring wetlands, and restoring degraded lands
with vegetation will allow for improved natural watershed regulation and ultimately benefit agro-ecosystems’
functionality.
Pest and Disease Control: Incorporating genetic diversity into cropping systems will help resist total loss
from new pathogens to which there are not well-adapted, resistant varieties. This is an additional reason
agriculture should mitigate its contribution to climate change—pathogen adaptation to climate change means
that new aggressive strains of crop disease may spread to places that “previously [were] not favourable”.40 As
discussed above, CAFOs are garnering increasing criticism in developed countries from animal health and
welfare advocates, local residents who cannot stand the smell, environmentalists worried about the manure
management issues, as well as consumer pushback from awareness campaigns.41 Incorporating livestock into
smallholders’ operations, however, allows for diversification and utilizing manure as a substitute for external
inputs, which are climate-smart practices applicable to any context.
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Resilient Ecosystems: Intercropping and other non-monocropping practices are positive for biodiversity and
the health of the ecosystem. The ecosystem services this can provide may “lead to more resilient, productive
and sustainable systems that may also contribute to reducing or removing greenhouse gases.”42 These
“[s]ervices include control of pests and disease, regulation of microclimate, decomposition of wastes,
regulating nutrient cycles and crop pollination.”43 Also, since “[g]enetic make-up determines a plants and
animals tolerance to shocks such as temperature extremes, drought, flooding and pests and diseases[,] . . .
regulates the length of growing season/production cycle and the response to inputs such as fertilizer, water and
feed,” preserving and developing tailored varieties to ecosystems and farmers’ adaptation needs, as well as
allowing for natural evolutionary adaptation, will aid agriculture’s resilience within the agro-ecosystems.44
Harvesting, Processing, and Supply Chains: Post-harvest losses can be significantly avoided by ensuring
sufficient storage facilities, processing, packaging, transportation to allow for market access, and
infrastructure to accomplish transportation, storage and processing.45 Processing also allows for value-added
income and the ability to stagger sale of products rather than forced sale of perishable products even though
price may be low due to over-supply and low demand.46 Better storage ability offers increased food security
and income stability as well.47
For production system-specific analyses of the risks, changes, and benefits that are possible from general
climate-smart agriculture practices, please refer to the more extensive discussion in Annex I.
2.3

Kenyan-specific climate-smart agriculture practices

2.3.1

Kenyan landscape

The country is home to four different types of agroecological zones—arid, semi-arid, temperate, and humid.48
“Kenya has climate and ecological extremes, with altitude varying from sea level to over 5000 m in the
highlands.”49 With huge variations in rainfall over the “total area of 580,367 km2, . . . only 12% is considered
high potential for farming or intensive livestock production.”50 Another 5.5% is classified as medium
potential, mainly supporting livestock (e.g., sheep and goats).51 The remaining 82% “is classified as arid and
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semi-arid and is largely used for extensive livestock production.”52 These differences in soil, climate and
hydrological factors mean that the high and medium potential zones boast the highest agricultural productivity
and incomes whereas the arid and semi-arid areas obtain the lowest.53
2.3.2

Agriculture in Kenya

Agriculture is a key component of Kenya’s economy. It directly comprises 26% of the GDP and indirectly
another 25%.54 More than 70% of informal employment in rural areas is in the agricultural sector,55 and
“women are responsible for 80 percent of paid and unpaid labor in food production, including staple crops.”56
Six sub-sectors make up agriculture in Kenya—“industrial crops, food crops, horticulture, livestock, fisheries
and forestry.”57 Following many years of decline in the sector, mainly related to low investment,
mismanagement, collapse of the agricultural institutions, and importantly, neglect of agricultural extension
and research, agriculture was given new priority in 2004 with the creation of the Strategy for Revitalizing
Agriculture by the Government.58 “The strategy set out the vision of the Government as: To transform
Kenya’s agriculture into a profitable, commercially-oriented and internationally and regionally competitive
economic activity that provides high-quality, gainful employment to Kenyans.”59 Its framework focuses on
“improv[ing] agricultural productivity and farm incomes, while conserving the land resource base and the
environment.”60 In short, the goal was to “shift from subsistence agriculture to agriculture as a business that is
profitable and commercially oriented.”61
2.3.3

Predicted impacts of climate change on Kenyan agriculture

The IPCC 4th Assessment Report predicts that “Africa will be the region most affected by climate change, due
to both the changes in mean temperatures and rainfall, as well as increased variability associated with both.”62
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Kenya’s agro-ecological zones and within the urban areas. The high rainfall zones – 11 percent of Kenya’s land –
produce 70 percent of its agricultural output. These high potential zones have attracted large populations, resulting in
sub-division of land, decreasing productivity, and high densities of impoverished and malnourished Kenyans. Semiarid
regions produce 20 percent of Kenya’s agricultural output. Traditionally these areas received less
rainfall than high potential areas. Climate change is already evident in the increasingly erratic rainfall patterns. Yet this
region offers significant potential for increases in agricultural output, if water management and harvesting, irrigation, and
crop varieties can be improved. Lastly, Kenya’s arid regions take up 68 percent of the land area, and produce 10 percent
of Kenya’s agricultural output, largely livestock. Although poverty and malnutrition rates are high in the arid regions, the
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Giacomo Branca et al., Identifying Opportunities for Climate-Smart Agriculture Investments in Africa, FAO, at 7
(2012), http://www.fao.org/docrep/015/an112e/an112e00.pdf (citing the IPCC 4th Assessment Report 2007).

The continent has seen an increase of half a degree Celsius already this last century, and by 2080 average
annual temperatures are expected to rise by about 3-4 degrees.63 This warming and precipitation changes
“will stress agricultural and natural systems through: increased water shortages, shorter growing periods in
some areas, increased magnitude and frequency of flooding and drought, changes in plant and animal diseases
and pest distribution patterns and, more generally, reduced suitability of some areas for agriculture.”64 A
scary prediction is that decreases of 15-35% in agricultural productivity could be witnessed in the parts of
Sub-Saharan Africa hit hardest, which are highly vulnerable areas already.65
2.3.4

Possible country-appropriate climate-smart agriculture practices

Kenya’s adoption of climate-smart agriculture practices perfectly demonstrates the fact that these need to be
context- and location-specific.66 Highly diverse in soil and climate conditions, the goal is to find the triple win
combination appropriate for operation in each region. Despite lack of full understanding about the link
between sustainable management practices and climate change mitigation, “Farmers have [] begun to shift
agricultural management strategies due to perceived climate change.”67 Common adaptations include
changing crop variety, changing planting dates, changing crop type, planting trees, decreasing the number of
livestock, diversifying, changing, or supplementing livestock, changing fertilizer application, and using soil
and water conservation (SWC).68
Some key findings from Kenyan-specific studies:

63



Nutrient management is a key strategy.69 However, it needs to be a combination of inorganic
fertilizer, mulching and manure, not simply inorganic fertilizer by itself.70 This appears beneficial for
soil carbon sequestration potential and yields in every region.71



Crop residues should be left on the field.72 This has high potential to increase yields, net profits, soil
carbon sequestration, and reduce labor costs (weeding and removing residue).73 Combining with the
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above fertilizer-manure practice increases benefits.74 This may differ for rangeland-based systems
where the farmer needs to remove the residue or allow grazing for animal feed.75 Leaving a
percentage in the field and purchasing feed replacement has proven profitable but “depends on the
chosen combination of management practices, as well as the agro-climatic and soil conditions.”76
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Conservation tillage would decrease soil disturbance leading to soil erosion and decreased soil carbon
stocks.77



Changing crop varieties, e.g., hybrid maize, does not appear to generally improve soil carbon
sequestration (the mitigation part of a climate-smart practice) even if it helps with adaptation and
higher productivity.78 Specifically calibrating them to local conditions could potentially improve the
mitigation potential though.79



Crop rotations with beans is widely done but offers “only limited benefits compared to more explicit
nitrogen input measures, such as the application of inorganic fertilizer or manure or both.”80 It helps
with recharging soil fertility, but their low biomass does not contribute much to soil carbon stocks.81
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Agroforestry and afforestation of marginal agricultural lands.82



Water management practices depend on agroegological zone. Arid sites need irrigation and SWC to
maximize soil carbon and profits, but humid sites obviously have enough water but lack soil
nitrogen.83 So irrigating or SWC there has lowered average yields and profits, “possibly due to
increased nitrogen leaching from the soil.”84 Semi-arid sites see increases in yields and profits from
irrigation and SWC, but soil carbon sequestration is maximized by integrating soil nutrient
management as well.85 Temperate sites see improved yields from SWC and irrigation, “but not as
significant[] as [from] nutrient inputs; and soil carbon sequestration is highest with soil nutrient
management.”86



Improved livestock feeding practices help farmers adapt to and mitigate climate change by increasing
milk production, lowering the methane emissions per liter of milk, and thereby increasing net
profits.87 Additionally, crop residues can remain on the fields, increasing productivity and income in
that facet of the business as well.88

2.3.5


81

Examples of climate-smart agriculture projects in Kenya
Pilot Project: Enhancing agricultural mitigation within the East Africa Dairy Development (EADD)
Project in Kenya—implemented by Heifer International in partnership with the International
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provision of certified seeds.” Seth Shames et al., Institutional Innovations in African Smallholder Carbon Projects—
Case Study: Western Kenya Smallholder Agriculture Carbon Finance Project: Vi Agroforestry, CGIAR Research
Program on CCAFS, at 3 (June 2012). So good management practices that might increase yields and help with
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CSR or supply chain insetting). That’s where the mitigation potential comes in and why it’s a necessary part of the
climate-smart practices that will be able to participate in carbon markets.
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Livestock Research Institute, TechnoServe, the World Agroforestry Centre, and the African Breeders
Service Total Cattle Management, and funded by the Bill & Melinda Gates Foundation.89


Kenya Agriculture Carbon Project—implemented by the Swedish Cooperative Center’s NGO
ViAgroforestry, with the BioCarbon Fund, a public-private initiative administered by the World Bank,
as the funder and set to purchase the carbon credits it generates.90 Of note, this was the first
Emissions Reduction Purchase Agreement signed for an African soil carbon project.91



Western Kenya Smallholder Agriculture Carbon Finance Project—implemented by ViAgroforestry
and funded by the Vi Planterar trad foundation, the Swedish international development agency (Sida),
and the World Bank Biocarbon Fund.92



Kenya participates in the Strategic Renewable Energy Program (SREP)—supported under the Climate
Investment Funds (CIF).93

Please note that the World Bank Biocarbon Fund projects have received criticism for touting climate-smart
agriculture as the way forward for developing countries but have so far failed to produce project descriptions
and evidence of accomplished objectives. Instead, “scaling-up” continues to be promoted.94
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Source: FAO, World Agriculture towards 2015/2030 (Summary Report)
Download at ftp://ftp.fao.org/docrep/fao/004/y3557e/y3557e.pdf
Technology and policy choices
Many of the measures needed to reduce or adapt to climate change are valuable in coping
with existing problems such as water and air pollution, soil erosion, and vulnerability to
droughts or floods.
Measures to reduce greenhouse gas emissions:








Removal of subsidies and introduction of environmental taxes on chemical fertilizers
and energy inputs
Improvement of fertilizer use efficiency
Development of rice varieties emitting less methane
Improved management of livestock waste
Restoration of degraded lands
Improvement of crop residue management
Expansion of agroforestry and reforestation

Measures to promote adaptation to climate change:



Development and distribution of crop varieties and livestock breeds resistant to
drought, storms and floods, higher temperatures and saline conditions
Improvement of water use efficiency through:
- No-till/conservation agriculture in rainfed areas
- Appropriate water pricing, management and technology in irrigated areas




Promotion of agroforestry to increase ecosystem resilience and maintain biodiversity
Maintenance of livestock mobility in pastoral areas subject to drought

Measures to reduce food insecurity:








Reduction of rural and urban poverty
Improvement of transport and communications in areas vulnerable to disasters
Development of early-warning and storm-forecasting systems
Preparedness plans for relief and rehabilitation
Introduction of flood- and storm-resistant and salt-tolerant crops
Introduction of land use systems to stabilize slopes and reduce the risk of soil
erosion and mudslides
Building of homes, livestock shelters and food stores above likely flood levels.

support for the BioCarbon Fund’s third tranche. The extent to which these carbon-market approaches are “climatesmart,” contribute to real agriculture development, and meet urgent adaptation needs of food producers and farming
systems in the Global South, merit carefully scrutiny and a rigorous public debate.” Id.

RECOMMENDATIONS ABOUT POLICY DESIGN & IMPLEMENTATION

What’s the policy goal?
Build on existing policy, or
create a new one?

Political aspects
- Micro
- National
- international
Financing strategy
- public
- private
- local or FDI
Legal aspects
- is the policy legal?
- Does the current law
govern this policy or are
new regulations needed?
Institutional
support/coordination
- Are different Ministries
involved?
Ecological aspects

Risks/unintended
consequences?
- Safeguards necessary?
- Monitoring strategy?
What else do we need to
know?
- any assumptions to check?
- expert advice?
Next steps?

