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SUMMARY 
Climate change in Kenya is already being observed and projections suggest that this will 
increase with time. While agricultural research has been successful in the area of 
development and dissemination of technologies to the farming and pastoral communities, 
this research typically has not taken into account a changing climate. Gaps exists in the 
knowledge on risks and vulnerabilities at the household level. This is key in informing 
adaptation strategies and activities that will address resilience. The project's overall aim was 
to enhance agricultural productivity and improve the resilience of agricultural livelihoods in 
arid and semi-arid lands in Kenya, vulnerable to climate change.  It also aimed at improving 
the capacity of the Kenyan Agricultural Research Institute (KARI) now part of the Kenya 
Agricultural and Livestock Research Organization (KALRO) to undertake climate change 
research in the agricultural sector.  The three year project, which was part of the Africa 
Adaptation Research Centres (AARC) initiative, started in September 2011 and ended in 
March 2015. The activities carried out included; i) assessments on climatic vulnerability, 
risks and impacts on food and livestock production systems in Ijara, Trans Mara and Tana 
Delta; ii) analysis of the costs and benefits of adaptation; iii) piloting and up-scaling of 
adaptive practices in crops, livestock and land management; iv) dissemination of research 
results; v) capacity building of stakeholders; vi) development and provision of policy advice 
based on scientific results. The actual project sites in Ijara sub-county were Hulugho, Bodhai, 
Masalani and Sangole; Trans Mara sites were Lolgorian, Esoit, Ntulele and Isokon; Tana 
Delta sites were Kizuliani, Matoba and Kipini. The project carried out several activities 
including risk and vulnerability assessments, including downscaling of climate information; 
piloting of adaptation options in crops, livestock, soil and water management; capacity 
building of farmers, government extension staff and KALRO technical personnel; 
dissemination of research results through print and visual media; county level feedback 
workshops targeting policy makers at the county government. Research findings from risk 
and vulnerability assessments show a lot of efforts at the household level to cope to the 
impacts of climate variability and change but few efforts to adapt. This is occasioned by 
various factors like low educational levels; limited awareness on climate change; limited 
skills; limited access to assets, inputs and credit; poor policy implementation, among other 
factors. In all the sites active farmer involvement and participation and exchange visits/tours 
were the main channels of capacity building. Through these modes of imparting knowledge, 
the farmers appreciate the nexus between climatic parameters and their production 
objectives, through the training and information on various skills and technologies. There 
was increased upscaling of the various adaptation options and knowledge at the household 
level. County feedback workshops which were attended by farmers, the government 
extension staff, development partners and the county government policy makers were a 
great success. Discussions centred on the whole project thinking, the successes, challenges 
and policy suggestions. For example, in Ijara sub-county (Garissa County), the Deputy 
Governor and the County Executive Officer for Agriculture promised to invest funds to 
continue fodder production initiatives. They took notice on the success of capacity building 
on proper breeding practices for improved livestock productivity in the region. In Tana River, 
long-term climatic data analysis show that some livelihood enterprises are high risk e.g. 
maize as compared with mangoes with the prevailing climatic changes. Despite this high risk 
in maize, farmers’ investments in mango production is minimal because of problems of low 
returns to investment occasioned by poor road network and hence high post-harvest losses. 
On this note the policy advice to invest in the development of a value addition plant for 
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mangoes in this region, to increase the farm gate prices and hence increase incomes at the 
household level, was welcome. This will definitely reduce the level of vulnerability to the 
shocks of climatic hazards.  
Keywords: Climate change and variability, vulnerability, adaptation, up-scaling, policy 
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THE RESEARCH PROBLEM  
As global climate change escalates, the risk of floods, droughts and severe storms increases. 
In its 5th Assessment Report, the IPCC report of 2014, IPCC projects that rising global 
temperature will cause increasing drought in semi-arid lands, increased water stress, 
increased damage from storms, and coastal flooding affecting more people each year. These 
impacts of climate change are being felt in many developing countries including Kenya. The 
impacts can be felt in many socio-economic sectors namely agriculture, water resources, 
forestry, fisheries, ecological systems, human settlements, health and with significant effect 
on the national food security. Due to the high dependence on rain fed agriculture, Kenya is 
therefore very vulnerable to climatic shocks since over 80% of the country is classified as 
arid and semi-arid lands (ASALs). Changes in weather patterns have resulted in failed crops 
and famine and this has resulted in the country spending huge amounts of money on relief 
food or reactive adaptation strategies in the ASALs - funds that could be used for 
development of other economic sectors. This creates a demand for building the capacity of 
vulnerable communities to adapt to the impacts of climate change.  
 
The need to identify vulnerabilities, impacts, and adaptation options across all levels of 
decision making and provision of baseline information is key to increased understanding of 
local vulnerabilities and adaptation research (FAO 2009; Orindi 2007). Challenges exist in 
assessing climatic change impacts, vulnerabilities and their implications for adaptations. 
Lack of, or limited knowledge linking anticipated climatic impacts and appropriate 
adaptation strategies at local levels is a challenge to the design of appropriate intervention 
adaptation options in the agricultural sector in Kenya. Knowledge on vulnerability of 
households, communities and ecological systems across geographical regions to climatic 
impacts is poorly understood and sometimes speculative (Ng’ang’a 2006). Impacts and 
adaptation are local issues and effective adaptation depends on understanding projected 
climatic changes at scales close to which decisions are made (for example a watershed). 
Most climate change projections efforts are global and often predicts climate change 
impacts at large spatial scales (regionally, continental wide and globally). Scenarios are key 
as they help decision making and efforts to downscale climate scenarios to country level has 
been conducted in Kenya with high certainties (IGAD and ICPAC 2008). However these 
scenarios have had limited results as they represent conditions across broad 
regions/countries and therefore do not accurately illicit local conditions reducing their 
relevance and value for society. Research is needed to match country climate change impact 
projections with other factors of vulnerabilities likely to interact with projected climatic 
changes in given project locations. As a party to the United Nations Framework Convention 
on Climate Change (UNFCCC), Kenya is expected to mainstream climate change in national 
development plans, programmes and sector specific policies and strategies. The integration 
of climate information into national planning processes is important because Kenya’s 
economy relies heavily on agriculture which is affected directly by climatic changes. There is 
therefore need for targeted policy interventions. The direct government policy efforts in 
addressing this include the development of policy documents such as the National Climate  
 
Change Response Strategy GoK, 2010), the National Climate Change Action Plan (GoK 2012), 
the Draft Climate Change Policy (Ministry of Environment, Water and Natural Resources, 
2014) and the Climate Change Bill (Republic of Kenya, 2014).  
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Climate change understanding is low and varied countrywide and there are a limited 
number of climate change specialists in the areas of science, policy and adaptation. 
Moreover, efforts by the government to provide and promote early warning systems have 
had limited success as generated forecasts have limited practical value due to ineffective 
institutional processes and adaptation decision-support systems (GoK, 2010). The need for a 
focused awareness campaign as well as public education that simplifies the science and 
impact of climate change in a language understandable to every segment of Kenyan society 
is important. This can be done by establishing fora for engagement and information 
dissemination to the communities on current and future climate change risks and their 
adaptation options. This project sought to strengthen choices for adapting agricultural 
production to anticipated climatic impacts through identification of existing adaptation 
options related to climate change for testing, piloting and up-scaling. The pilot interventions 
would generate information to guide the designing of methodology to analyze and evaluate 
cost effectiveness of adaptation options. The project also endevoured to improve the 
capacity to supply and use climate risk information for seasonal climate risk management 
and strengthen information and knowledge sharing platforms with farmer networks and 
other stakeholders.  
 
Project study sites  
The economic importance of ASALs in Kenya is stated in many government policy 
documents e.g. NCCRS, NCCAP, ASDS, National Vision for ASALs, County Development Plans 
etc. These policies partly focuses on how to identify ways of enhancing the adaptive 
capabilities, and therefore reduce livelihood insecurity of local ASAL communities. This is 
done through identifying the strategic challenges which could be political, ecological, 
economic, sociological and technological that constrain local adaptive capabilities and 
identifying and prioritizing strategic responses and opportunities available to the 
communities in addressing those challenges. This project focused on three sub-counties 
whose cropping environments are characterized by one or more of the following attributes; 
low resource farming in terms of agricultural inputs utilization (seed, fertilizer and labour); 
high population density that exerts pressure on land resources; problem soils i.e. low soil 
fertility, acidic or sodic; erratic and/or inadequate rainfall; high temperatures and moderate 
to strong wind patterns. Furthermore, these areas been part of the ASALs have been 
identified in government policies as action points for improved climatic resilience through 
introduction of new/improved crop and animal species, sound land management practices 
amongst other coping strategies. 
 
Tana River County project site 
The county is vast and covers a total land area of 16,013.4km2. Rainfall is low, bimodal and 
erratic. The mean annual range is between 300mm and 500mm. Rainfall in the Lower Tana 
is conventional with little erratic rainfall especially in the hinterland which experiences 
drought each year. Very high temperatures, which top 37°C and 38°C in some instances, 
lead to very high rates of evaporation and evapotranspiration. The dry climate in the 
hinterland can only support nomadic pastoralism while wet coastline supports intensive 
agriculture, aquaculture and fisheries. The greater portion of the Tana Delta, approximately 
67,000 ha, is covered by floodplain grasslands, which provide a drought fall-back grazing for 
livestock. The farmers practice agriculture in narrow strips along both sides of the river. A 
basic element of this agricultural system is the farmers understanding of the dynamics of 
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Map of Kenya showing project sites  

the river in terms of both silt build-up and flooding patterns. For generations, the Pokomo 
farmers have practiced flood-recession agriculture almost exclusively. However, over the 
years the Tana River flow has greatly reduced making many households opt for rainfed 
agriculture, though it’s risky because rainfall is limited and erratic. 
 
Ijara sub-county project site 
Ijara, a sub-county of Garissa County, covers 10,000 km². It receives 700-1000mm of rainfall 
per annum, with pastoralism as the main economic livelihood, practiced by 90% of the 
population. The livestock sub-sector in the district is characterized by pastoralism as the 

main enterprise. Some 
households practice 
subsistence farming on 
the fringes of the Boni 
forest and along River 
Tana, which traverses the 
western boundary of the 
sub-county. However, 
efforts to undertake full-
scale crop farming along 
the Tana have been 
hampered by conflicts. 
Migration in the sub-
county is minimal and is 
occasioned by search for 
pasture during the dry 
seasons and this mainly 
involves movement of 
people and livestock to 
the Tana River Delta and 
the Boni forest area 
where water and pasture 
are abundant long after 

the rains are gone. Over the years, the condition of vegetation including browse and pasture 
has continued to deteriorate in quality and diminished in quantity. This is attributed partly 
to the effects of continued droughts. Diminishing levels of pasture and browse has reduced 
livestock production, contributing to food insecurity.  
 
Trans Mara sub-county project site 
Trans Mara, a sub-county of Narok County, covers 2,901Km2. Rainfall is bi-modal with a 
maximum of 2300mm in the highlands and 700mm in the lowlands. The five wards of Trans-
Mara comprise of Kiridon, Lolgorien, Kilgoris, Keyan and Pirrar and are all situated in the 
Trans Mara forest ecosystem, which comprise forest excisions to agricultural cropland. The 
major livelihoods are crop production in the highland divisions and livestock production in 
the lowlands, with 70% of the population engaged in agricultural related activities. This sub-
county is prone to climatic shocks, in particular droughts, which affect the livelihood 
sustainability of the people through deaths of animals and crop failures. Other 
environmental challenges include land degradation due to deforestation and charcoal 
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burning; changes in land use patterns; and human-wildlife conflicts. The region is already 
marginal for maize production due to low rainfall but farmers still plant the crop on a 
continuous basis. Changing land use patterns have imposed limitations to accessing 
previously commonly held grazing resources in the sub-county – leading to frequent 
conflicts especially during the dry season between sedentary communities and pastoralists.  
 
OBJECTIVES  
The overall aim of the project was to enhance agricultural productivity and improve the 
resilience of agricultural livelihoods in selected agro-ecological systems in a changing 
climate. The specific objectives include: 
Objectives 
1. Assess and document climatic risks and vulnerabilities of the communities and agro-
systems and establish coping strategies in the project area.  
2. Identify, pilot-test innovations/options/strategies that would work best through 
participatory approaches and do documentation for optimal adoption 
3. Develop information sharing initiatives on climate change and variability and best bet 
adaptation strategies 
4. Build capacity of stakeholders and KALRO scientists to address challenges of climate 
change and variability 
5. Inform and influence the climate change adaptation policy/decision-making process 
through scientific action research based results 
 
METHODOLOGY  
Various methodologies were used during project implementation as summarized in Figure 1.  

Figure 1: Methodological approach to project work  
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The methodologies included:- 

A. Climatic Risk and Household Vulnerability Assessments 
Risk assessment included detailed quantitative and qualitative information and 
understanding of risk, its physical, social, economic, and environmental factors and 
consequences. Risk assessment used available information to determine the likelihood of 
certain events occurring and the magnitude of their possible consequences. The levels of 
risk awareness depend largely upon the quantity and quality of available information and on 
the people’s perceptions of risk. Modified risk assessment framework (AGO, 2006; WBI, 
2010) was used to assess climatic risks. A climate risk matrix was developed in a 
participatory manner in a series of stakeholder workshops. During each stakeholder 
workshop 3 distinct steps were followed. This included:- 
 

i. Identification of climatic factors - Key climatic factors of interest and level of 
confidence. The objective was to understanding the scope of assessment; identify 
climate change factors of interest with stakeholders; assessing how various climate 
variables change; and assessing the level of confidence in their projections. Analysis 
of key climatic factors was conducted by the Kenya Meteorological Services (KMS) 
formerly Kenya Meteorological Department (KMD) to indicate the current climatic 
trends and identify climatic factors that are likely to impact agricultural production in 
the ASALs. Confidence levels of climatic trends were generated and used to assess 
the degree of uncertainty of each climatic factor.  

ii. Development of impact and adaptation matrices. The objective was to evaluate the 
likely impacts of climate change on variables of interest and potential adaptation 
strategies using local and expert knowledge. Building on the impact matrix, the 
stakeholders then developed an adaptation matrix. For each impact identified, 
potential adaptation practices were filled in corresponding cells in the adaptation 
matrix.  

iii. Risk assessment of the impact. The objective was to assess the climate change 
impacts to identify their threats, consequences and likelihood of occurrence. Risk 
assessment of the impacts of climate change involved understanding the potential 
consequences and likelihood of these consequences occurring. The association 
between likelihood of the climatic factor occurring and the consequences should the 
climatic factor occur was translated into a risk value (WBI 2010). The risk values are 
classified into 4 categories (Table 1).  

 
Table 1: Risk values  

 
Likelihood  

Consequences 

Minor  Moderate  major  severe  

Unlikely Low  Low Low Low 

Likely Low Medium  Medium High  

Very likely Low Medium High  High  

Extremely likely  
   

Low Medium High Extreme  

 
Where; 
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Low: Impact risk that can be managed under existing conditions 
Medium: Risk that should be closely monitored 
High: Risk that should be incorporated into coping decisions 
Extreme: Risk that is so high that demands new actions. For example, when a factor is 
‘likely’ to occur and have ‘severe’ consequences, it is classified as ‘high’ risk.  
 
As part of risk assessment, climate information was downscaled form GCMs to RCMs 
focusing on the project sites.   In climate downscaling, rainfall data from 10 CORDEX RCMs 
was used. The RCMs were forced by lateral and surface boundary conditions from the 
European Centre for Medium-Range Weather Forecasts (ECMWF) Interim Re-Analysis (ERA-
Interim), and downscaled data available for the period 1989–2008. All simulations were 
performed at 50km resolution over the study areas. Eight GCMs, based on the evaluated 
skills of the 10 RCMs were chosen for downscaling future projections (Endris et al., 2013). 
The downscaling of the GCM simulations was performed with the latest version of the 
Rossby Centre Regional Climate Model - RCA4 (Jones et al 2011) for the study areas at 50 km 
resolution. First the ERA-Interim Reanalysis (1980-2010) which acts as gridded observed 
data was downscaled and then all 8 GCMs sampling both RCP4.5 and 8.5 climate change 
scenarios and running in transient mode for the period 1951-2100 (historical 1951-2005 and 
scenario 2006-2100). The matrix of assessment included study of seasonal rainfall 
climatology, annual rainfall cycles, spatial biases, Interannual variability and large scale 
circulation signals. The average of the ten models (“ensemble”) was compared to the 
observed rainfall from Global Precipitation Climate Centre (GPCC).  
 
Household vulnerability assessment was conducted using questionnaires. This assessed 
natural and socio-economic conditions, current climate risks, local perceptions about 
climate risks and impacts, coping and adaptation strategies, documentation of livelihood 
profiles and the existing institutional frameworks.  
 
Identification of adaptation options were finalized in a participatory manner using the risk 
and vulnerability assessment results. Other considerations included project timelines, 
availability of the identified options, co-benefits and cost of implementation. In Trans Mara, 
the identified adaptation options included agroforestry; soil and water management 
practices - cover crops, green manures, conservation agriculture, fertilizer use; training in 
good agronomic practices; crop diversification; training and demonstration in fodder 
production and conservation. In Ijara the identified strategies included capacity building in 
fodder production and conservation; capacity building in livestock management and 
promotion of bee keeping as an emerging livelihood. In Tana River the identified strategies 
included training in good agronomic practices; demonstrations in water conservation and 
crop diversification; small scale irrigation technologies; water use efficiency technologies for 
off season production; promotion of drought resilient crops and fodder production and 
conservation.   
 
B. Piloting of adaptation options.  
Pilot sites were identified on farmer fields for demonstration purposes. The sites were 
chosen based on willingness of the farmer to participate, accessibility to the farm and 
appropriateness of the farm for the strategies proposed. In all the project sites, at least 2 
acres of land were given and fenced out, translating to 8 acres in Trans Mara, 6 acres in Ijara 
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and 6 acres in Tana River. Soil and water samples were collected and analysed in the 
laboratory for baseline indices and characteristics. Other data collected include crop 
performance, incidences of pests and diseases, yield levels, among others. In Trans Mara 
pilots showcased use of conservation tillage; soil nutrient management - different organic 
and inorganic fertilizer levels; drought resilient crops – sorghum, sweet potatoes, cassava;  
market oriented and gender specific crop diversification – vegetables; fodder production 
and conservation – Napier grass, Desmodium, Vetiver grass (Chrysopogon zizanioides), 
Rhodes grass (Chloris gayana), Makarikari grass (Panicum coloratum); land use management 
– agroforestry. In Ijara the pilots showcased fodder production and conservation – Sudan 
grass and honey production. In Tana Delta the pilots included drought resilient crops – 
dryland maize hybrids, cow peas, green grams; water harvesting technologies – ridges and 
zai pits; fodder production and harvesting – Sudan grass and Cenchrus ciliaris; and small 
scale irrigation technologies.  
 
C. Evaluation of costs and benefits of adaptation options 
Using Trade-off analysis, adaptation measures were elicited from local stakeholders through 
consultation workshops, focus group discussions, and surveys and analysed using matrices 
where positive and negative interactions (impacts) between sectoral adaptation options 
were identified and quantified. The project also employed a combination of innovative 
analytical methods including participatory scenario analysis to reveal local stakeholders’ 
assessments of robust adaptation pathways in the context of uncertainty. By bringing 
together local knowledge with expert information, the social component generated new 
evidence on how vulnerability is socially differentiated; identified the risks and benefits of 
adaptation options for a range of actors in an integrated and cross-sectoral manner; and 
highlighted the importance of social accountability and good governance for achieving pro-
poor, climate resilient development. The study extended the use of participatory scenario 
analysis to include a focus on local development planning in national contexts, while the 
fieldwork results presented how current coping strategies and policy emphases may guide 
development of future adaptation measures. Benefit-cost ratios were also done for the 
piloted options to show case the best bet options for guiding upscaling decisions.  
 
D. Upscaling of adaptation options 
Upscaling of adaptation options was a continuous process. Households identified various 
options they needed based on their own criteria. For example some households chose 
options based on the economic benefits and some based on the costs of implementation. In 
other cases the project made available the required inputs to facilitate upscaling. This was in 
cases where access to the options or strategy was limited e.g. sweet potato vines and in the 
cases where the benefit-cost ratios were higher.  
 
E. Capacity building 
A stakeholder needs assessment was conducted. This identified areas of capacity building 
for the stakeholders involved in the project. Some aspects of capacity building were 
conducted throughout the project period while some were short-term.   
 
PROJECT ACTIVITIES  
Project activities were carried out systematically along a time frame as summarized below:- 
a) Milestone 1 (the first three months) focused on project planning; national project 
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launch; development of a communication and policy influence strategy; development of 
a project monitoring and evaluation (P&ME) framework; training needs assessment; 
support post graduate students undertake training in climate science courses – PhD 
level; development of infrastructure at KARI (now KALRO) climate change research unit; 
development of a research design.  

b) Milestone 2 (the second three months) focused on stakeholder initiation workshops at 
project sites; reconnaissance surveys and baselines; conducting climate risk and 
vulnerability assessments; identification of appropriate adaptation strategies in project 
sites; initiating piloting; stakeholder capacity building.   

c) Milestone 3 (6 months) focused on piloting of adaptation strategies in project sites; 
documentation of costs and benefits of specific adaptation strategies; dissemination of 
project initiatives to stakeholders; stakeholder capacity building and project monitoring 
and evaluation.  

d) Milestone 4, milestone 5 and milestone 6 (6 months each) focused on continued 
implementation of adaptation strategies in project sites; documentation of costs and 
benefits of specific adaptation strategies; dissemination of project initiatives to 
stakeholders; stakeholder capacity building, project monitoring and evaluation and 
publication of project outputs and outcomes.  

e) Milestone 7 (6 months) focused on continued implementation of adaptation strategies 
in project sites; documentation of costs and benefits of specific adaptation strategies; 
dissemination of project initiatives to stakeholders; stakeholder capacity building; 
project monitoring and evaluation; publication of project outputs and outcomes and 
final project feedback workshops at the county and national level.  

 
Though activities were structured to be implemented within specific time frames as 
indicated above, the circumstances on the ground and institutional dynamics impacted 
negatively on the timeliness of implementation. This meant that there was a spill over effect 
of activity implementation across months. The three year project time frame was limiting 
due to the limited availability of data and information from the project sites critical to 
actualize the project initiatives. However working with the County extension personnel 
helped fast track some of the initiatives to logical conclusions.  
 
PROJECT OUTPUTS  
The project outputs are detailed under research, capacity building and policy and practice.  
 
1. Research 
A. Establishment of demonstration plots. 
Pilots were established in Trans Mara (4 demo plots), Ijara (2 demo plots) and Tana River 
counties (3 demo plots). Each plot was approximately 2 acres and was given by the 
community, making a total of 16 acres of land under piloting. The pilot farms were agreed 
upon after community inception workshops, the community members discussed and agreed 
on a specific farmer’s field because of its accessibility to all members and also suitability for 
piloting. All the plots were fenced out to minimize disturbance either from humans, 
livestock or wildlife. 
 
Trans Mara 
In Trans Mara pilots showcased use of conservation tillage; soil nutrient management - 
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different organic and inorganic fertilizer levels; drought resilient crops – sorghum, sweet 
potatoes, cassava;  market oriented and gender specific crop diversification – indigenous 
vegetables including Black nightshade and Spider plant; fodder production and conservation 
– Napier grass, Desmodium, Vetiver, Rhodes grass, makarikari; land use management – 
agroforestry.  
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The demonstration plots showcased technologies and practices that help conserve soil 
moisture, fix nitrogen and at the same time conserve the soil. These included use of 
leguminous cover crops (Mucuna pruriens and Dolichos (Lablab purpureus L.) which are are 
capable of fixing atmospheric nitrogen and soil ripping. Soil ripping was to aid in soil water 
infiltration and breaking of the soil hard pan. Farmers observed that the average maize 
production from the demonstration plots was high compared with their traditional 
practices. From the pilots it was demonstrated, that despite climatic challenges, with good 
agronomic practices and right crop varieties, maize production per ha can increase by up-to 
13%. This was especially with cover crops, which enhanced soil moisture retention. This 
translates to food security at the household level and extra incomes. Use of Dolichos as a 
cover crop (for soil moisture conservation) demonstrated an extra benefit to the households 
because apart from soil moisture conservation, the crop had an average production of 456 
kg/ha which translated to a cash income of KES 45,600 per ha per season (if sold at the 
market) or used as food at the household level. From the pilots, though the crop yields from 
intercrops were not significantly different than when the crops were grown as monocrops, 
the benefits of intercropping included biomass produced which could be fed to livestock, 
enhanced soil moisture and soil nutrient levels.  
 
Sweet potato crop was planted for household food diversification, its potential for income 
generation and a resilient crop. Three sweet potatoes varieties - SPK 004, Mugande and 
Odinga were grown in the demonstration plots. Production for Odinga variety peaked at 
8.65 tons per ha translating to KES 86,500; SPK 004 – 8.1 tons translating to KES 81,000 and 
Mugande 6.2 tons translating to KES 62,000. Apart from household consumption, most 
households grow this crop for the market, especially the terminal market of Kisii. Gender 
differentiation was observed at the household level, where women showed great interest in 
this crop than other piloted enterprises unlike men who showed great interest in fodder 
production. This was because it was contributing directly to household food security and 

Fig. 3 Farmers displaying harvested sweet 

potatoes 

 Fig.2 Trans Mara demo plot  
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was a major source of income for the women. Another major source of income for the 
women was vegetable production. This included the Black nightshade and Spider plant, 
which had a great market in Kisii town. The environment in Trans Mara favoured the 
production of these vegetables with profit margins as high as KES 271,000 per year, which 
was a very high income at the household level. From the benefit-cost ratio analysis (Figure 
4), interventions piloted were well placed to reduce vulnerability at the household level, 
increase food security and incomes than the traditional maize and beans production the 
community was used to.  

 
Fodder production 
initiatives showed great 
success since the 
community is in 
transition from 
pastoralism to 
agropastoralism and 
the need for livestock 
feed in increasing with 
the dwindling land 
sizes. Average 
production of the 

grasses demonstrated 
were: Napier grass 102 
tons/ha/year, 
Brachiaria 48.8 
tons/ha/year, Vetiver 
30 tons/ha/year, 
Desmodium 40 
tons/ha/year, Rhodes 
grass 65 tons/ha/year 
and Makarikari 
averaged 50 
tons/ha/year. 
Calculations showed 
that the 

agropastoralists can maintain varied herd sizes if they opted to plant the grasses (Figure 5). 
For example a farmer with 6 hectares on Napier grass can comfortably sustain a herd of 
about 200 animals on his farm, taking into consideration inter-seasonal fodder production 
variabilities. In the pastoral production system 200 animals would mean a very wide grazing 
area and movement, which is not possible anymore due to land fragmentation and sub-
division. This information was used by the commnity to choose the fodders to upscaling, 
though some households opted to have a mixture of the different fodder species.  
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Ijara 
In Ijara the pilots showcased fodder production and conservation with Sudan grass and 
Cenchrus Ciliaris under rain-fed conditions (Figures 6 and 7). Sudan grass was chosen 
because of its resilience to dryland conditions, faster growth rates even in areas with erratic 
rainfall and high biomass production. Germination rates under rain-fed production was 
above 90% throughout the project period. Average production ranged between 14.5 and 
39.8 tons per a/year depending on the project sites in Ijara. This kind of production can 
support from 20 to 200 goats on supplementary feeding during times of scarcity like the 
drought season. The costs of establishment are minimal since there is no water 
supplementation for the pastures during growth. With irrigation the production can be 
much higher and the benefits more. Cenchrus ciliaris grass establishment was not good and 
with production ranging between 5.3 and 8 tons per ha/year. The challenge with this grass is 
that the species planted, though from Makueni which is equally drier, may not be well 

adapted to Ijara climatic conditions. It is envisaged that the species will continuously self-
adapt for optimal production.   
 
Tana River 
In Tana Delta the pilots included drought resilient crops – dryland maize hybrids, cow peas, 
green grams; water harvesting technologies – ridges and zai pits; fodder production and 
harvesting – Sudan grass, Cenchrus ciliaris; and small scale irrigation technologies for high 
value crops production. Two farmer groups in Matomba and Shirikisho with 38 members 
were provided with irrigation facilities to enable them irrigate at least one acre plot each for 
vegetable production. The facilities included 3000-litre water tank, 5hp water pump and 
piping for drip and sprinkler irrigation. The 38 farmers were trained on vegetable production 
under irrigation: vegetable nursery establishment, transplanting, fertilizer application and 
pre-and post-harvest handling and various methods of irrigation e.g. fallow, drip and 
sprinkler. 
 
Unlike Trans Mara and Ijara sites, the Tana River site used group farms as demonstration 
plots. This was because of the land tenure characteristics in this region, the community land 
is yet to be sub-divided to individuals. With the irrigation facilities, the farmers utilized the 
river water for cultivation of high value horticultural crops and supplementation of food 
crops with water during periods of inadequate rainfall. These include tomatoes, capsicums 

Fig. 6 Preparation of fodder plot in Ijara Fig. 7 Fully established fodder plot in Ijara 
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and kales under methods such as surface, drip and sprinkler irrigation (Figures 8 and 9). 
Production of tomatoes peaked at 39 tons/ha, Collards 34 ton/ha and Capsicums 23 ton/ha. 
Most of this crops were sold for income.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Prior to the project’s intervention, ridges were less preferred in Tana River, because of cost 
implications but after demonstrations on the benefits they are now the preferred method of 
farming. The increase in yield, with very high costs and benefit ratios compared with other 
soil conservation practices (Table 2) proved to the farmers that the long term benefits could 
not be compared with the short term costs. 
 
Table 2. Benefit cost ratios of water harvesting methods for crop production in Tana River:  

Variables Water harvesting method 

 Zai pits Tied ridges Conventional 

Yield (t ha) 2.4 2.3 0.9 

Price (KES Kg) 30 30 30 

Income (KES ha)  72,000 69,000 27,000 

Zai pit/Land preparation  40,431 11,250   4,000 

Labour costs  12,000 11,400 13,900 

Other input costs  17,000 17,000 17,000 

Total costs
 

(KES/ha)  69,431 39,650 34,900 

G. Margin (KES ha) 2,569 29,350 -7,900 

 
B. Project reports  
Various research reports were produced including reconnaissance survey reports; risk and 
vulnerability assessment reports; stakeholder training needs assessment reports; project 
monitoring and evaluation framework; economic analysis of adaptation options report. 
Media coverage included The Star Newspaper, Kenya: http://www.the-
star.co.ke/news/article-159232/agro-pastrolism-transmara; Nation Television, Kenya: 
https://www.youtube.com/embed/ZY8j744_cWY; Thompson Reuters Foundation: 
http://www.trust.org/item/20140315003823-upyzo/ and the Kenya News Agency: 
http://kenyanewsagency.go.ke/?p=18807.  
 

Fig. 9 Farmers during a Farmer Field School  Fig. 8 Tomato crop in Tana River demo plot 

http://www.the-star.co.ke/news/article-159232/agro-pastrolism-transmara
http://www.the-star.co.ke/news/article-159232/agro-pastrolism-transmara
https://www.youtube.com/embed/ZY8j744_cWY
http://www.trust.org/item/20140315003823-upyzo/
http://kenyanewsagency.go.ke/?p=18807
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Observed and Projected Climate Changes in the project sites  
The two key climate changes experienced in the project sites were temperatures and rainfall. These provided the context from which the 
project assessed the impacts of climate change on agricultural productivity and guided identification of adaptation options. Historical 
trends and variability for each climatic factor determines the likely direction and range of potential climate related impacts. Historical 
temperature data analysis showed that mean temperatures in Garissa and Ijara have risen by 1oC in the past 40 years. Rainfall data 
analysis for the Tana Delta County for the period 1961-2001 (40 years) showed a general decline. The figure below shows the observed 
and simulated time series plots for rainfall in the project sites, with a base period of 1961-1990. A trend toward predominantly positive 
precipitation by 2030, 2050 and 2080 compared to the current mean rainfall. The spatial plots of rainfall indicate seasonal differences but 
with generally high percentage increase over Trans Mara compared to Ijara and Tana Delta sub-counties during MAM (March-May) under 
RCP4.5 scenario. The intensity for MAM is highest compared to other seasons. During OND (October-December) season, both sites show 
increased rainfall but of lower intensity compared to MAM season. The increasing linear trend is probably an indicator of the sensitivity of 
the region’s extremes to climate change due to possible external enhancement of the natural climate agitation. The ensemble range 
spans changes of ‐1 to +48% by the 2090s with projected increases in total rainfall being largest in OND (‐3 to +49mm per month). The 
latter has implications for flood risks if the trend is maintained. Downscaling of temperature showed a large-scale warm bias in most 
models that is also reflected in the ensemble mean. The temperature projections across the simulations are consistent and clearly 
differentiated by the RCP scenarios giving about 3.5ºC (RCP 8.5) and about 2.0ºC (RCP 4.5) increase in the ensemble mean temperature by 
the end of the century. The mean surface temperature thus showed increasing trend that commensurate with the IPCC 2014. There will 
be an average increase of 3.50C and 40C over Trans Mara and Tana River respectively. These projections are in agreement with the fifth 
assessment report of the IPCC 2014 which indicates that eastern Africa region will be wetter compared to other regions of Africa.  

a) Trans Mara                  (b) Tana River                (c) Ijara 

 
 
Implications of this on future crop and livestock production 
Projected increase in rainfall in Trans Mara offers opportunities for intensified agriculture. With the changes in land use and cover 
through deforestation, shift to crop agriculture and the increased soil erosion, long-term investments in agroforestry systems. In Tana 
Delta investments in soil and water management because of projected flood incidences. At the household level investments in high value 
perennial crops like Mangoes in flood prone areas, as a long term strategy. The annual crops like maize and beans are more vulnerable to 
flooding. In Ijara increase in rainfall will imply that livestock production will be greatly improved. Since the most limiting factor in this area 
is water and pastures. Invest in fodder production and act like a fattening and holding ground for livestock being marketed for meat. 
Other challenges may arise e.g. new livestock pathogens and diseases, like the Rift Valley Fever that re-emerged with El Nino rains.  
Farmers noted that the declining rainfall trends in the area were also characterized by shifts in seasons, erratic and relatively high 
intensity at times. Kenya Meteorological Services indicated that over the last century precipitation across the regions has shifted with 
seasonal average precipitation being higher in Trans Mara and lower in Ijara and coastal regions. Farmers’ stories that rainfall events are 
more intense corroborate IPCC reports (IPCC, 2014). El Niño events in Trans Mara and Ijara are characterized by warmer temperatures 
and reduced rainfall leading to prolonged droughts in the regions. 

 
C. Project presentations in scientific forums and workshops 
The research results were presented in various scientific forums and workshops. This 
included:-  
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a. A poster presentation at the 8th Community Based Adaptation Conference in 
Kathmandu-Nepal in 2014;  

b. Assessing climate induced risks to rainfed crop production in arid and semi-arid 
Kenya: a case study of the lower Tana basin – oral presentation at the Africa Climate 
Conference, Arusha-Tanzania 2013;  

c. Evaluation of the performance of Regional Climate Models in simulating Rainfall 
Characteristics of East Africa with a focus on CORDEX-Africa models – oral 
presentation at the 8th Egerton University International conference 2014;  

d. Impacts of Climate Change on Potential Maize Production zones in the Lower Tana 
Basin  - oral presentation at the 8th Egerton University International 2014;  

e. Economics of climate change adaptation strategies among the small-scale farmers of 
the arid and semi-arid lands of Kenya – oral presentation at the Africa Climate 
Conference, Arusha-Tanzania 2013;  

f. Mapping Climate Vulnerability in Agro-pastoral Systems Case Study of Trans Mara 
County – poster at the Africa Climate Conference, Arusha-Tanzania 2013;  

g. Enhancing Food Production in Semi-Arid Coastal Lowlands Kenya through Water 
Harvesting Technologies – oral presentation at the 6th African Soil Science Society 
Conference, 2013 Nakuru-Kenya;  

h. Characterization of Climate Risks in Dryland Crop-Livestock Systems of Kenya - oral 
presentation at the 6th African Soil Science Society Conference, 2013 Nakuru-Kenya.  
 

Papers published and to be published 
a) Trend Analysis of Climate Change and its Impacts on Crop Productivity in the Lower 

Tana River Basin, Kenya has been published in the Octa Journal of Environment 
Research Vol 1(4)237-248.  

b) Impacts of Climate Change on Potential Maize Production zones in the Lower Tana 
Basin – Octa Journal of Environment Research, before end of year 2015.  

c) Economics of climate change adaptation strategies among the small-scale farmers of 
the arid and semi-arid lands of Kenya – Climate Change, probably early next year 
2016. 

d) Analysis of perception and adaptation to climate change among the agro-pastoralists 
in the ASALs of Kenya – Climate Change, probably early next year 2016 

e) Value chain of Aloe vera in the ASALs of Ijara – Environment and Development 
Economics, probably end of the year 2015.  

 
D. Dissemination of tailor made seasonal forecasts 
KALRO, KMS and the County extension staff started dissemination of seasonal downscaled 
information for seasonal planning of agricultural enterprises within the project sites. This 
was done a month before the onset of the rainy season to allow for proper agricultural 
enterprise planning. The tailor made seasonal forecasts were specific to each project site 
and gave an indication of the enterprises that can be sustained by the forecasted rainfall, 
hence the households were well prepared with proper adaptation strategies. This were new 
initiatives by the project that had not been undertaken before nationally.   
 
2. Capacity building:  
Stakeholder capacity building focused on both short term and long term skills development 
and infrastructure development.   
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Fig. 10. Farmers during a FFS session 

A. Farmer Field Schools 
Through Farmer Field Schools (FFS) a total of 1,263 households were directly trained on 
proper agronomic and livestock management practices revolving around the piloted 
adaptation strategies for the entire project period. The FFS blends scientific approaches and 
low level farmer learning needs (Figure 10). This allowed for increased adaptive capacity, 
enhanced up-scaling and allowed room for innovation. The application of credible scientific 
knowledge also guided local innovation allowing replication in any environment. It is noted 
that projects that have used the FFS approach long outlived their project funding period. 
The FFS is also fronted as key methodology in community based adaptation.  

 
During the FFS the households were 
trained climate information 
interpretation, fodder production and 
conservation, vegetable production 
under irrigation, nursery 
establishment and management, 
agroforestry, livestock breeding 
practices and proper livestock 
management, pre-and post-harvest 
handling, land use management, 
marketing issues and value addition.  
 
Gender considerations were made 

during the choice of adaptation options, after risk and vulnerability assessments. The 
various adaptation options reflected gender needs at the household level. In Trans Mara 
sweet potatoes and vegetables were enterprises that targeted women mostly while men 
and youth were keen on fodder production and conservation – since it’s their work to 
provide the livestock with feed. In Ijara, fodder production and conservation favored 
women and the vulnerable household members who don’t migrate with the livestock during 
times of livestock feed scarcity. The households were assured of milk production from the 
home based livestock herd. Horticultural crops in production Tana River project sites 
favored the women, youth and the vulnerable who are left behind mainly when the other 
able family members migrate seasonally with the livestock in search of pastures and water. 
 
B. Exchange visits. 
Three exchange visits were done to encourage farmer to farmer learning and also challenge 
them to see best practices under similar climatic risks. Pastoralist farmers from Ijara were 
taken to Balambala in Garissa and Trans Mara to see fodder production and conservation 
initiatives; Wajir and Trans Mara to learn on good livestock management practices 
especially breeding management. Because of the costs involved only 10 farmers were 
involved. In Trans Mara 13 farmers participated in the exchange visit to KALRO Naivasha and 
Marula farm to learn best livestock management practices, especially the different kinds of 
livestock breeds and access to their gene pool. In Tana Delta, 16 farmers were taken to 
Narok county and KALRO Mtwapa. This field tours exposed them to fodder production and 
conservation, livestock improvement through proper breeding practices, best practices in 
dryland crop production, the benefits of crop diversification and benefits of drought 
tolerant crops.  
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C. Long-term training 
Four KALRO staff were trained at the PhD level in the local universities and are at various 
stages of completion. Though the students had not graduated by the closure of the project, 
three have made great progress and are expected to graduate within the year. The delays 
were occasioned by the registration process at the local universities which took 
considerable time. One student did not make significant progress and by the project closure 
had not been fully registered. The titles of the research work for the three students 
finalizing their thesis are: 

 Economic Analysis of farm level climate change adaptation strategies in 
smallholder farms of Ijara district, Garissa County, Kenya. The student, Joseph M. 
Mwaura has finalized his thesis for submission. He has submitted three papers 
titled Economic analysis of water pans in Ijara, Garissa County; Economic analysis 
of Aloe crop in Ijara, Garissa County and Economic evaluation of water pans - SEI, 
Aloe crop and pasture for enhanced adaptation in the drylands for publication.  

 Downscaling Climate Change Information Using Ensemble of Regional Climate 
Models for Adaptation Planning: a case study of the lower Tana River basin in 
Kenya. The student, Patrick K. Ketiem has finalized his thesis for submission. He 
has presented two papers in the 8th Egerton University International conference 
26th – 28th March 2014 titled - Impacts of Climate Change on Potential Maize 
Production zones in the Lower Tana Basin and Evaluation of the performance of 
Regional Climate Models in simulating Rainfall Characteristics of East Africa with 
a focus on CORDEX-Africa models.  

 Soil carbon and fluxes of CO2, N20, and CH4 from crop-livestock and pastoral 
systems in Kenya. The student, Ms. Elizabeth A. Okwuosa is finalizing her thesis 
writing and writing of draft papers for publications.  

 
D. Short term training  
Short term training was undertaken throughout the project period with the objective of 
equipping the project stakeholders, especially KALRO staff with the necessary skills to 
research in climate change related issues. The courses and number of beneficiaries include: 

a) Outcome Mapping by IIRR – 7 beneficiaries;   
b) Use of GIS in resource mapping by RCMRD – 3 beneficiaries;  
c) Measurement of Green House Gases by ILRI and UNDP – 2 beneficiaries;  
d) Adaptation Planning by GCAP UK – one beneficiary;  
e) Risk and vulnerability assessments by KMS and ICRISAT – 8 beneficiaries;  
f) Gender dimensions in climate change and adaptation by Practical Action 

International and Energia Kenya – one beneficiary;  
g) Face to face Statistics in Applied Climatology (f-SIAC) by Walker Institute, University 

of Reading through the Rockefeller Foundation funded project “Evidence based 
adaptation strategies in East and Central Africa” – 2 beneficiaries;  

h) Climate System Analysis Group (CSAG) Winter School Using climate information for 
adaptation planning and policy development, by Department of Environmental and 
Geographical Science, University of Cape Town – 2 beneficiaries; 

i) Use of scenarios and back casting for the future of food security, Environments and 
Livelihoods under crucial socio-economic and climate uncertainties by SID and 
CCAFS – 2 beneficiaries;  

j) Economic Analysis of Adaptation Options to Climate Change by IDRC and IIED – 3 
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Fig. 11 Community training on rainfall data 

collection  

beneficiaries.  
 
The skills gained have assisted the researchers in implementing various projects and 
research activities with various stakeholders within and outside the organization. The 
training in risk and vulnerability assessments has increased understanding in the dynamics 
of impacts of climate change and how well to target adaptation options for sustainable 
impact, both in the short term and long term. The outcome mapping training created a shift 
from the conventional output oriented research to the need to look at the outcomes 
throughout the research activities. This is important in documenting the real impacts of 
interventions and accounting for attribution to interventions. Other trainings helped 
improve skills in climate data analysis and interpretation, which is essential for research in 
climate change and adaptation. The technical skills gained have been instrumental in 
helping the researchers seek for funds and implement other climate change related projects 
within the organization. This projects include the Sustainable Land-based Emission 
Estimation for Kenya project which focuses on developing a model for analysing GHG 
emissions from land based activities; the World Bank funded Agro-Weather tool project 
which will use the downscaled climatic data from the three project sites; KALRO and the 
Ministry of Agriculture, livestock and fisheries are implementing the Kenya Adaptation to 
Climate Change in the Arid Lands using the methodological approach used in the project, 
including the downscaled information; the Kenya Climate Change Adaptation Project will 
use the technical expertise, methodologies and approaches for their upscaling activities.  
 
E. Infrastructure development  
The project invested in infrastructure development for KALRO and the other stakeholders.  
This included two Automatic Weather Stations (AWS) which are situated at the coastal area 
and Kilgoris in Trans Mara region. The two AWS provide weather data important for climate 

change research. Due to 
insecurity in Mpeketoni, 
following attacks from 
terrorism, the weather station 
was not accessible for some 
time. Other equipment bought 
for KALRO climate change unit 
research work include laptops, 
a desktop computer, printers, 
cameras, a video camera, 
Global Positioning System units 
and a GIS software. Thirty two 
rain gauges were also installed 
in the project sites and farmers 
taught how to record the 

rainfall data and submit to KMS (see Figure 11). The project also bought a double cabin pick-
up vehicle which together with other vehicles from KALRO allowed the staff to move from 
site to site. This equipment were valuable for the outputs of the work done within the 
project sites. Three Motorcycles were bought and given to the county extension staff for 
ease of mobility during and after the project period. Other equipment given to the county 
staff include printers for office work.  
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3. Gender considerations in project initiatives  

Gender inequalities exist in all societies and shape the ways in which climate change impacts 
play out in society.   Women have lesser access to participation in policy and decision-
making and fewer resources to cope with climate shocks and stresses, including income, 
other livelihood resources, information and decision-making authority. Men and women 
have different access to resources, including physical resources like land, social resources 
such as networks, and financial resources like income-generating work and credit. In times 
of stress, they will have different options and ‘safety nets’ for coping with change. Based on 
their distinct roles, women and men have different sets of knowledge and skills, such as 
knowing which seeds to plant during a dry spell or knowing how to dig a well. Recognizing 
their contributions will result in a wider range of options for preparing for and coping with 
change. Women tend to be more reliant on climate sensitive resources and generally have 
lesser adaptive capacity because of the gendered nature of resource entitlements, such as 
access to land.   
 
Gender refers to the relations between men and women: the significant differences that 
exist in most societies between the rights and opportunities of men and women, including 
rights to land, resources, work opportunities and wages, and participation in decision 
making processes. It is important to consider, through a gendered lens, who has access to, 
control over and benefits from the assets and resources in a community in order to build 
resilience. In most cases climate change impacts are linked to gender issues and women’s 
vulnerability. Decreasing availability of clean water, decreasing agricultural production, 
decreasing access to crop residues and biomass for energy, and increasing risk of famine are 
all areas where women take primary responsibility and are to experience severe negative 
impacts. There is a need to capture the positive effects of choosing adaptive investments 
which take the different needs for men and women into account. 
 

A. Gender and vulnerability assessment  

Household vulnerability should be seen as dynamic issue. This means that households can 
change their levels of vulnerability if, for example, they have access to assets which can 
make them more resilient to risks, shocks or stresses. Households have various forms of 
assets which they utilize as livelihood strategies. Coping strategies can include defense 
mechanisms, active ways of solving problems and methods for handling stress while 
adaptive capacity is used very specifically in climate change research to denote preventive 
and reactive measures. The project collected and analysed gender disaggregated household 
data on parameters that were thought to affect the capacity of the community to enhance 
their livelihood adaptation. At the household level key livelihood assets, their ownership, 
control and access by the household members was documented. This information was 
important because a household adaptive capacity is in one way or the other linked to the 
resources or assets owned, their accessibility and control. The findings are summarised 
below. 
 
Trans Mara project site 
The main livelihood enterprises were livestock and crop production. Though the region was 
predominantly a pastoral area, over the years there have been changes in the production 
systems due to various factors including impacts of increased climatic variability and 
increases in the general human population. Most productive assets (apart from partly 
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chicken) are owned by men though most household members can access them (fig. 11). 
Most decisions on use or control of resources at the household level were directed by men 
or in other cases the household heads. Though men controlled most of the land use 
decisions, women were mostly involved in crop production as households increasingly turn 
to agro-pastoralism. There is therefore need to maximize the land given under crop 
production for the benefit of the women enterprises. This is key as they contribute greatly 
to household food security. This information is important when planning for the adaptation 
options with the community and had a bearing on the targeting of capacity building 
initiatives within the project. The community also indicated that they had access to common 
resources which included water points (63.1%), stock routes (69.2%), markets (87.3%), 
communal grazing lands (54.5%), farm inputs providers (56.7%), transport services (68.9%), 
and schools (68.4%). The reduced access to communal grazing land is a result of land sub-
division into group ranches and later subdivision to individual households. All this resources 
influenced the adaptation pathway that households took.  

Fig. 11. Gender disaggregated ownership, access and control of assets in Trans Mara 
 

Tana River project site 
The main livelihood enterprises were livestock and crop production along the Tana River i.e. 
pure pastoralists, agro-pastoralists and crop farmers. Challenges in land tenure, increases in 
human population and insecurity are some of the factors responsible for changes in 
livelihoods e.g. from pastoralism to agro-pastoralism. As the livestock grazing ranges reduce 
households opted for crop production and minimized the number of livestock. In this 
project site, women were empowered more (compared to the other sites) and this can be 
seen in the ownership and control of productive assets like cattle (68%) and poultry (66%), 
see figure 12. The increased ownership of productive assets was partly occasioned by the 
high migration patterns by the men in search of employment opportunities outside the 
region. Ownership of land by women was close to 42%. Targeting enterprises on these 
assets (as key livelihoods) for intervention in the project was expected to have a direct 
impact on the women at the household level.  
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   Fig. 12. Gender disaggregated ownership, access and control of assets in Tana River 
 
Ijara project site 
The main livelihood enterprise is livestock production, though crop production is practiced 
in few arable pockets. The area being predominantly pastoralist, livestock is a key asset and 
majorly cattle and small stock. The community does not keep camels, though they are more 
resilient in this kind of ecology, due to cultural taboos that dissociates this clan from camel 
products. Culturally, women and men share the small stock (goats and sheep) but cattle are 
a preserve for men, though women can access and have some minimal control over the 
lactating animals. This is important because of household food security. Targeting capacity 
building or project initiatives focusing on livestock should have gender balance. Other 
resources that were accessed included water points 76.3%, stock routes 88.9%, markets 
62.9%, communal grazing lands 88.9%, farm inputs providers 41.9%, transport services 
70.1% and schools. The households still have a greater access to communal grazing lands 
since the land is trust land. However with increases in population, sections of the 
community are clearing bushes and fencing it out with the aim of establishing natural fodder 
plots for the home herd livestock. These are the knock-back effects of sedentarization due 
to the impacts of climatic hazards like drought. However it offers an opportunity to the 
project to intervene in fodder production and conservation.  
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Fig. 13. Gender disaggregated ownership, access and control of assets in Ijara 
  

B. Gender and perceived impacts of extreme climatic events 

Several gender differences are noted in perceived climate changes. Because of the distinct 
work men and women do, largely dictated by gender norms, men and women perceive 
climate change differently and they are impacted by it in different ways. Such differences 
have implications for policy and programs. Agricultural research for development 
interventions seeking to address climate change effects should carefully identify the gender 
differences in the target group. For example, if women perceive droughts or less rainfall 
because they walk farther to collect water and have less water for producing subsistence 
crops while men feel the effects in terms of lower agricultural production of cash crops, 
programs and policies will have to take all of these impacts into consideration to promote 
appropriate adaptation strategies that address the various needs of both men and women. 
By understanding how climate change will impact men and women differently (based on 
their distinct roles and access to resources), programs and policies can be designed to 
promote adaptation strategies that address such impacts in a gender equitable manner. 
 
In this study, floods and drought were the key hazards the community perceived to have the 
greatest negative impact on their livelihoods across all sites, perceived by more than 91% of 
the respondents in all the sites with varied costs. In Trans Mara, the losses associated with 
drought events in the last 10 years were varied but 59.8% of the respondents gave a cost of 
below KES. 100,000, 32.6% estimated the loss to be between KES 100,000 and KES 400,000 
and 7.6% indicated the loss to be more than KES 400,000. The estimated costs related to 
loss due to floods were estimated at KES 100,000 (60.9% of the respondents) and 31.9% of 
the respondents pegged the cost at between KES 100,000 and 300,000. In Ijara, the 
households data shows that the costs associated with drought hazards in the last 10 years 
were varied but 60.3% of the respondents gave a cost of below KES 100,000; 25.4% 
estimated the loss to be between KES 100,000 and 400,000 and 14.3% indicated the loss to 
be more than KES 400,000. The estimated cost related to loss due to floods in Ijara was 
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estimated to be below KES 150,000 (100% of the respondents). This indicates that floods are 
not a major hazard in Ijara. In Tana River, the households data showed that the costs 
associated with drought hazards in the last 10 years were varied but 48.3% of the 
respondents gave a cost of below KES 100,000; 30.3% estimated the loss to be between KES 
100,000 and 400,000 and 21.4% indicated the loss to be more than KES 400,000. The 
estimated costs related to loss due to floods was estimated to be KES 100,000 (66.1% of the 
respondents) and the remaining 36.8% indicating that the costs are higher than KES 
400,000. This points to the importance of floods impacts to the lives and livelihoods of the 
households in this project site.    
 
Different gender perceived the impacts of climatic changes on the livelihood assets 
differently. In Ijara both gender had same perceptions on the impacts of extreme climatic 
events apart from loss of income, where men scored higher than women (fig. 14). The loss 
of income is linked to loss of the major productive assets i.e. livestock.  On the other hand 
women perceived impacts of extreme climatic events directly affecting household food 
security i.e. food shortages, declining production and increases in food prices. Men 
perceived less impact on crop production and loss of entire crop because they are less 
involved in crop agricultural activities. This difference in perception between the male and 
female genders is important when introducing interventions suited for the different gender. 
Households engaged in crop production are those who have progressively lost their 
livestock herd and are unable to raise a critical number for livelihood sustenance. The 
opportunity for adaptation interventions were in strengthening livestock production, which 
is the key livelihood strategy. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 14. Perceived impacts of extreme climatic events on women and men in Ijara 
 
In Tana River, women seem to be more impacted by extreme climatic events than men (Fig. 
15). This is a pointer of their involvement in key livelihood strategies, in terms of access, but 
less control of the productive assets, implying that they hardly make key decisions on use of 
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the assets. This leaves them vulnerable to risks. Women are also key stakeholders in 
household food security and feel the impacts of any risk on food availability. Men on the 
other hand migrate, either with the livestock or in search for employment, hence they 
perceive the impacts differently. The opportunity for adaptation interventions lie in 
strengthening initiatives on crop production for household food security.   
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Fig. 15. Perceived impacts of extreme climatic events on women and men in Tana Delta 
 
In Trans Mara, men perceived loss of productive assets and decline in livestock production 
as being impacted most by climatic extreme events (Fig. 16). This can be understood 
because it’s an area under transition from pastoralism to agro-pastoralism, with livestock 
still being a major livelihood. On the other hand women perceived crop related activities 
more impacted by extreme climatic events. This is because women were more involved in 
crop agriculture, though from the vulnerability assessments showed they had less control on 
the land use decisions. Women also perceived great impact on household food security. The 
adaptation interventions therefore need to focus on increasing the potential of livestock 
and crop production in this area to take care of both gender.  
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Fig. 16. Perceived impacts of extreme climatic events on women and men in Trans Mara 
 

C. Gender differentiated livelihood management strategies 

There were various management strategies employed by the community to counter the 
impacts of extreme climatic events. This varied from household to household and also along 
gender lines (figures 17, 18 and 19). Data from Trans Mara site shows that, at the household 
level, at least 40% of all coping strategies focussed on the productive assets. However, men 
and women had different management strategies, with women giving to labour intensive 
and unsustainable activities like food for work programs - getting relief supplies, selling of 
food reserves; off-farm employment; diversification of food intake and changes in land 
acreage. Men on the other hand focussed on strategies on livestock i.e. livestock feed 
supplementation and herd diversification. Women seemed to be limited on how much they 
can do because they were not key decision makers in land use. Ijara shows the same 
management pattern as Trans Mara, however here migration was key management strategy 
by men headed households. Women also were keen to sell off their productive assets like 
livestock in cases of extreme events, majorly because they cannot migrate with the 
livestock. Another feature that is unique to Ijara was the high percentage of women who 
responded that they would sell off their household assets in cases of extreme climatic 
events. This showed the increased level of vulnerability at the household level, especially for 
households that had less numbers of livestock without any other sources on income. 
Though food security at the household level was a joint responsibility, women were more 
concerned and were at the forefront hence they would do anything possible to provide for 
the families.  
 
In Tana Delta, there was no big difference on the management strategies across gender. 
However, the technical know-how or skills sets among women was seen to be low implying 
that they did not maximize on opportunities. From all the three sites, the project identified 
some strategies and entry points for adaptation interventions.  
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Fig. 17. Gender differentiated livelihood management strategies in the face of extreme 
climate events in Ijara 

 

Fig. 18. Gender differentiated livelihood management strategies in the face of extreme 

climate events in Trans Mara 
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Fig. 19. Gender differentiated livelihood management strategies in the face of extreme 
climate events in Tana Delta 
 

D. Gender considerations in prioritization of adaptation options 

There is a casual inter-relationship between climate change and gender: climate change 
tends to exacerbate existing gender inequalities; gender inequalities lead to women facing 
larger negative impacts than men. On the other hand women are not just victims but also 
agents of change and possess knowledge and skills. It was important to consider, through a 
gendered lens, who has access to, control over and benefits from the assets and resources 
in the project areas in order to build resilience. The factors underlying vulnerability may be 
gender related. It may be that because women generally have fewer assets e.g. livestock 
and irrigation systems; they are most vulnerable to effects of climate change and have little 
to fall back on.  
 
In Trans Mara, the identified adaptation options included agroforestry (both gender); soil 
and water management practices - cover crops, green manures, conservation agriculture, 
fertilizer use (both gender); training in good agronomic practices (both gender); crop 
diversification – sweet potatoes and traditional vegetables (for women enterprises); training 
and demonstration in fodder production and conservation (both gender). Men and youth 
were keen on fodder production and conservation since it’s their work to provide the 
livestock with feed. In Ijara the identified strategies included capacity building in fodder 
production and conservation (both gender); capacity building in livestock management and 
promotion of bee keeping as an emerging livelihood (both gender). Fodder production and 
conservation favoured women and the vulnerable household members who don’t migrate 
with the livestock during times of livestock feed scarcity. The households were assured of 
milk production from the home based livestock herd. In Tana River the identified strategies 
included training in good agronomic practices (both gender); demonstrations in water 
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conservation and crop diversification (both gender); small scale irrigation technologies for 
horticulture (both gender); water use efficiency technologies for off season production 
(both gender); promotion of drought resilient crops and fodder production and 
conservation (both gender). Horticultural crops in production Tana River project sites 
favoured the women, youth and the vulnerable who are left behind mainly when the other 
able family members migrate seasonally with the livestock in search of pastures and water. 

 

E. Gender and implementation of adaptation strategies  

The project promoted gender equity by promoting and upscaling sustainable agricultural 
practices that benefit livelihoods activities of women; provision of financial support for 
knowledge exchange and information sharing on gender responsive agricultural 
technologies and provision of technical and financial support to build skills and capacities of 
women to manage climate related-risks and vulnerabilities.  
 
Though the initial demonstration plots (Trans Mara - 4 demo plots, Ijara - 2 demo plots and 
Tana River - 3 demo plots) were given by men, many women were involved in upscaling the 
demonstrated technologies than men. The various adaptation strategies demonstrated are 
detailed in the methodology section. In all the sites women were more active in field days 
that men, with at least 59% of all participants in all the field days being women. The 
interests varied with most either gender showing interests in areas they had greater control 
in decision making. From the vulnerability assessments and choice of adaptation initiatives, 
the project identified the training needs of the various gender. A total of 1,263 households 
were trained on proper agronomic and livestock management practices revolving around 
the piloted adaptation strategies for the entire project period through Farmer Field Schools 
(FFS). This included 698 men and 565 women. The areas of training are outlined in the 
methodology section of this report.  
 

Upscaling of the demonstrated adaptation initiatives was a result of the benefits seen to 
accrue at the household level. In Trans Mara 697 households were up-scaling at least one 
technology on their farms.  A summary of the upscaling initiatives along gender lines is 
provided in figures 20 and 21. In Trans Mara women mostly upscaled crop based enterprises 
while men upscaled livestock based enterprises.  Sweet potatoes and vegetables, as 
enterprises, were majorly taken up by women because of their low labor requirements and 
high economic returns. With an annual income of up to Kshs. 86,500 per year, most women 
invested in sweet potato production. Income from vegetables averaged Kshs. 270,000 per 
year, which was a very high income for the households. Other factors considered included 
its resilience to drought compared to maize which was considered high risk. Men invested 
mostly in upscaling fodder production for livestock.  
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Fig. 20. Gender disaggregated upscaling initiatives in Trans Mara 
 

 

Fig. 21. Gender disaggregated upscaling initiatives in Tana Delta 
 

In Tana River project site, women showed less upscaling on labor intensive strategies e.g. 

water saving technologies, though they were keen to upscale drought tolerant crops and 

small scale irrigation technologies. In Ijara, fodder production was the only option that had 

gendered dimension and equal number of women and men were involved in upscaling. The 

challenge of land tenure within this area implied that expansion and uptake of the initiatives 

cannot go far. However the possibility of fodder production under rainfed conditions was 



34 
 

appreciated. Capacity building in improved livestock management was done for all gender 

but practiced majorly by men since they spent most of the time with the larger livestock 

herd.  

The project noted that working separately with women may not be the best way and may 
not overcome male dominated decision-making processes in the project pilot areas. It is 
important to recognise that the discourse framing women as ‘vulnerable, passive victims’, 
risks reinforcing the exclusion of women as ‘active agents’ in responding to climate change, 
and ignores their capabilities, knowledge and relevant skills, which should be built upon in 
climate responses.  The project hence provided new spaces for men and women to jointly 
engage in project level decisions through the farmer field schools and organization of field 
days, and this was beneficial. For example field days were organized in men-led, women-led 
and also both women-men led farms. Such spaces provide opportunities for men and 
women to work together that did not exist previously. This change has helped men see that 
women have a greater role in community and household decisions. Men began to see 
women as “responsible,” and capable of contributing towards household income leading to 
a recognition of women’s roles and ability to innovate and seek creative solutions at the 
household and community level. Finally, both men and women valued the improved 
community relationships that resulted from group membership and the possibility of 
making new friends and expanding their horizons through exchange visits. 
 
Decision-making regarding revenue-sharing still rests with the men. While the project noted 
that women are more likely to attend meetings and trainings, men are viewed as the natural 
household heads, with greater decision-making authority and ability to decide both which 
activities ultimately get adopted at the farm level and the distribution of benefits from these 
activities. Men had to be convinced of the value of implementing sustainable agricultural 
practices before up taking new adaptation initiatives. Involving both men and women in the 
implementation of these practices has turned out to be key, to improved household 
participation in agricultural decision-making leading to greater farm level resilience. 
 
Beyond technical farm-level adaptations, there are a number of institutional organizational 
and policy changes which may be required – and which will have gender and social 
difference implications. Adaptations may involve, for example, changes in land use, resource 
entitlements, economic strategy, and innovation in financing and experiential learning. 
Changes in land policies to tackle structural inequalities in resource entitlements and 
strengthening of land tenure security for disadvantaged groups may be needed before 
specific interventions can be effective and equitable in Ijara and Trans Mara.  Greater 
decentralization is likely to be required in agricultural adaptation because localized solutions 
and flexible, adaptive agricultural advisory services will be required to respond to the 
uncertainties associated with climate change. 
 

F. Gender and access to climate information 

Seasonal forecasting is one area of increasing focus in climate-change research, but 
scientific information cannot be pre-packaged and delivered to users without attention on 
how that information will be perceived, understood and used. As scientific information is 
delivered it is inserted into on-going power dynamics, potentially catalysing further change 
– in some cases reinforcement of inequalities. Local farmers will interpret the information 
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they receive depending on their own worldview, concerns, culture, and accumulated 
experience of climate events. Their interpretations will depend largely on how they view 
rainfall, what they are interested in knowing about rainfall, and the risks they perceive – all 
of which may be gendered.  
 
It’s agreed that managing climate-related risks to agricultural production requires new 
information, skills and technologies, such as seasonal forecasts. Men are more likely to have 
access to these information and the power to use them and are therefore, better equipped 
to adapt. At the same time, women often have traditional knowledge that can inform 
adaptation efforts. Both new and old information is important in the context of adaptation. 
Currently weather and climate services are often produced and communicated in a gender-
neutral way that does not recognise men’s and women’s specific needs and preferences. As 
a result there are gendered differences in access: men and women farmers can be 
differentially able to use and benefit from the information, often reinforcing gender 
differences and vulnerabilities.  
 
The project made efforts to disseminate the seasonal forecasts to reach a wider community, 
so that none was disadvantaged. This included public barazas apart from the technical 
bulletins provided. The local FM stations were and are being used because they are able to 
reach more people using the advantages of the local languages, and by going outside 
conventional meeting and training places. Apart from dissemination, women and men were 
trained and engaged in collection and recording of climate information.   The project was 
also sensitive to the timing of information dissemination. In order to cope with problems of 
limited access to sources of information, KALRO, KMD and County extension staff began to 
ensure that information was distributed in spaces occupied by women, such as at local 
sources of water, market days, during the weekends when children are at home and 
through radio programs during the evening when women were able to listen. All of these 
strategies permitted women to access information that would normally be distributed 
directly to men through the more formal networks targeting the village leaders.  Weather 
broadcasts were done in the evening when both women and men are less busy and can 
receive the information. The dissemination of seasonal forecasts done during the market 
days allowed for a greater mix of women and men.  
 
As roles and responsibilities are socially and culturally constructed, so are interpretations of 
the weather and climate.  People understand and interpret the weather and climate in 
culturally constructed ways.   Discussion were made on the seasonal forecasts as a means of 
constructing a shared understanding. The discussions also brought to the fore the 
opportunities each gender had in terms of agricultural practices.  This was important 
because it had an impact on labour relations. For example if the rains will be diminished 
then the men in the household would think of migration or trekking livestock to far grazing 
lands, leaving women and children behind. The workload for women would also increase in 
search of water. On the other hand, if the season will be good, depending on the enterprise 
a household chooses either gender may be constrained in terms of labour input. 
Opportunities in each season were discussed so that decisions made at the household level 
had gender balance.  
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4. Policy and practice 
The project initiatives influenced policy and practice in various ways though opportunity for 
greater influence still remains as more data and information is made available from the 
initiatives. Efforts will be made to avail relevant information and write policy 
recommendations from the project results. Some of the ways the project has influenced 
policy and practice include:-  
a. The County Extension staff, KMS County Directors and KALRO, consistently disseminate 

seasonal forecasts in all the Counties. This initiative is an off shoot from the KALRO IDRC 
project. Though the project cannot wholly claim to originate the idea, the project results 
showcased the possibilities and the ASDSP started funding the KMS staff for downscaling 
of seasonal forecasts. This is now a practice within the KMS at the County level before 
each cropping season.  

b. The County Governments are keen to invest best-bet technologies from the project 
initiatives. This are as a result of the involvement of the county extension staff 
throughput the project period and the county feedback workshops where the outputs 
and outcomes of the initiatives were discussed. In Tana Delta the County government has 
invested financially in upscaling the best bet options from the project trials. This follows 
recommendations by the county agricultural extension office, who have been part of the 
project. During the 2014-2015 financial year the county government bought and 
distributed 4.7 tonnes of seed to the farmers (Figure 22) worth KES 1.7 million. This was 
meant to boost food security and the household level and also for seed bulking for the 
subsequent seasons. The county government aims at making sure that there is enough 
appropriate seed for planting every season including cassava cuttings and sweet potato 
vines for bulking so that they are readily available for farmers as drought resilient crops. 
Bulking of seed was a need identified during the joint activity on participatory scenario 
analysis of seasonal forecasts. This activity within the project was done by KMS, KALRO 
and the County Extension staff for stake holders and farmers in the agricultural sector to 
assist farmers, pastoralists, fisher folk on the areas of possible resilience and how to 
cope with anticipated seasonal forecasts.  

 

 
The successful story of the trials on the drip kit has attracted a private investor (Equator 
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Figure 22 Amount of seed (kg) and varieties bought by the County 

government
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Kenya Limited) who has contracted 300 farmers in Kipini, one of the project sites, for the 
supply of drip kits at a loan of KES 7,000 and for production of chillies. The farmers were 
able to show case the costs and benefits from the pilot project irrigation on horticultural 
production, especially the tomatoes, capsicum and kales. Though there was a challenge 
with monkeys attacking the crops, this increased the cost minimally. This informed the 
choice of African bird eye chilies as a crop, since it’s not prone to wildlife attacks. Each 
farmer will be expected to irrigate 1 acre of land.  
 
The World Bank funded Kenya Adaptation to Climate Change in the arid lands project is 
piloting and upscaling some of the project initiatives in Tana River. The project under the 
Ministry of Agriculture, Livestock and Fisheries aims at improving the ability of the 
participating counties and communities in the arid and semi-arid lands to plan and 
implement climate change adaptation measures. The project uses the same 
methodological approach as the IDRC funded project, with risk and vulnerability 
assessments and downscaled climate information being the basis for choice of 
adaptation measures. Since this was already done by the project, this information will be 
shared with the project team to fast-track implementation. The greater benefit of this is 
the sustainability of the IDRC pilot project initiatives is assured and wider upscaling.  
 
In Ijara, the County Deputy governor acknowledged that the results were promising but 
for investments into the strategies, a policy discussion will be held at the County level. 
This is because of the challenges of the communal land tenure and the need to discuss 
benefit sharing if fodder production will be done at a larger scale. The need for a 
comprehensive EIA was emphasized.  
 

c. At the national level, the project staff were technically involved in the writing of the 
National Climate Change Adaptation Plan 2013-2017. This policy document highlights 
the key broad areas for climate change adaptation investments in all sectors including 
agriculture. 

 
PROJECT OUTCOMES  
Project outcomes were elucidated through project monitoring and evaluation which was 
being carried out throughput the project period. This include changes in behaviours, 
attitudes, practices, capacities, policies, and technologies within the project sites in relation 
to climate change and adaptation practices at the household and county level.  
 
Diversification of livelihoods  
Through farmer field schools, field days, farmer tours and farmer to famer interaction, 
households are now seeing the benefits of the project initiatives and are up-scaling the 
technologies from the demonstration plots to their own farms. Spin offs are also observed 
with farmer to farmer exchange of ideas, innovations and technologies, especially non-
project contact farmers.  
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Fig. 24 Maasai farmer explaining to Tana delta farmers Napier grass 
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Trans Mara 
The number of farming households’ up-taking project initiatives started increasing from the 
middle of the project implementation, when tangible benefits were realized. At the project 
end 697 households in Trans Mara were up-scaling at least one technology on their farms 

(Figure 23). Most of the 
households are practicing 
appropriate agronomic 
practices learned from 
the farmer field schools, 
within the crop 
enterprises that were 
demonstrated. Sweet 
potatoes, as an 
enterprise, is being taken 
up by many households 
because of the high 
economic returns and the 
ready market in Kisii and 

as a household food security. It was noted that its cost of management is low compared to 
other crops like maize. Many households are also investing in fodder because of the 
livestock livelihood system. The challenges of climate change, dwindling land sizes and 
environment degradation, has implied diminishing feed resources. There is also a move 
towards livestock breed improvement in the region. This has necessitated investments in 
livestock feed production and conservation. Generally the choice of up-scaling enterprise 
focuses on income security, food security and adaptation to climatic changes.   

 
With increased upscaling 
in Trans Mara, the 
project initiated farmer 
field days on the farms 
where farmers had 
adopted a variety of 
technologies (see Figure 
24). This was a 
departure from the main 
demonstration plots. 
This created more 
interest from the other 
farmers as the host 
farmers took charge of 
the field day activities 
with guidance from the 
Extension staff. Three 
field days were held and 

the County extension promised to fund at least one field day on the farmers field per season 
for continuity of the initiatives. It’s good to note that from the experimental results and 
performance of the piloted enterprises, many community members were willing to give 
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more land for demonstration purposes. Though part of the motive was to get agricultural 
inputs, it was a positive signal that many households desired to upscale. The County 
extension and KALRO continually advised on access to various technologies and also 
encouraged farmer to farmer linkages, with great success on technology diffusion.   
 
Tana River  
In Tana River improved dryland varieties of maize (DHO1, DHO4, DUMA43 and PH4) and 
cowpeas (K80, M66 and KVU) that were used in piloting were taken up by the communities, 
in combination with water saving technologies (ridging) and proper agronomic practices. 
From the 38 test households 105 households were now upscaling by the end of the project. 
There is a great increase of average yields at the household level, with maize increasing by 
80%, Green grams by 95% and Cow peas by 50%. This is a result of a combination of 
knowledge on good agronomic practices gained during the farmer field schools, right crop 
varieties and timely tailor made seasonal forecasts. This increase in production contributed 
greatly to household food security and incomes. On the other hand, it was indicated that 
the pressure on land will substantially reduce. The normal practice was expansion of 
cultivated land so that one can increase their total production. But with increased 
production per unit area, less land is put under production and still sustains a household. 
Ecological benefits include less soil erosion, reduced biodiversity loss and aggregate carbon 
emissions during farming. 
 
Ijara 
Fodder production, especially Sudan grass, has been adopted by 44% of group members and 
six other farmers across the sites. The challenge of land tenure within this area implied that 
expansion and uptake of the initiatives can only go so far. However the possibility of fodder 
production under rainfed conditions was appreciated. The households are enthusiastic 
about the fact that they can grow their own fodder when the rainfall conditions allow.  
 
Though some groups were harvesting and selling grass to community members for KES 300 
per donkey cart, the commercial value of the fodder was yet to be realized. At least 21 non-
test households had cleared land and planted fodder. Though the number may not be high, 
as other sites like Trans Mara, for this community it was their first time to plant any fodder. 
They had always believed that fodder is from God and it’s impossible to be planted.  
 
Increased household incomes 
With increased produce, some households have surplus to sell and generate income while 
some is used as “food for work’’ during agricultural activities on the farms. For example in 
Shirikisho (Tana River) the households registered a group with Social Services department 
and opened a group bank account. The objective is to save the little income being accrued 
from the crop enterprises for future agricultural expansion. In Trans Mara sale of sweet 
potato crop brought the households up to KES 86,500 per year and KES 271,000 from the 
sale of vegetables. At least 47% of the households were trying sweet potato production for 
the first time, which meant that this was new income to them. The remaining 53% saw an 
increase in their income by an average of 72%. This is because the project gave them the 
right sweet potato cultivars suited for the climatic conditions, trained them on proper 
agronomic practices and linked them to potential markets. For vegetable production, at 
least 36% of the households were venturing into vegetable production for the first time, 
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which also translated to new income. On the other hand, though 64% of the households had 
engaged in vegetable production, the scale of production was low and it was solely for 
household consumption not for markets. The project diversified the vegetables produced 
and linked farmers to markets which enhanced production and profits. Incomes from 
vegetables increased by 23% – 59%. Most of this income favoured the women who were 
chiefly involved in these enterprises. This additional income to the household was used for 
strengthening the traditional livelihood practices e.g. purchase of more livestock and 
increased investments in up-scaling of the adaptation options. In Ijara project site, the sales 
from fodder and honey were very minimal. Honey production was seen to be adversely 
affected, as a livelihood, by the harsh climatic changes. This livelihood may not be 
sustainable in the long run with the increased changes in the climate in the region.  
 
Increased capacity and skills 
Ijara  
To build capacity of Ijara farmers to up-scale pasture production, packaging, conservation 
and marketing as well as enhance their adaptive capacity and resilience through enhanced 
and competitive livestock production, farmers were taken on a study tour to Balambala 
(Garissa county), Makindu and Kibwezi (Makueni county) and Loitoktok (Kajiado county). In 
Makindu and Kibwezi, the farmers learned seed production and harvesting of various 
drought tolerant grass species and marketing. This was both at the farmers’ group level and 
individual farm level. In Loitoktok, they visited pasture and honey production group of 
farmers in an environment similar to their own. This helped them understand pasture 
production for income generation and technologies such as baling and bulking. The 
Balambala site provided an ideal site for the pastoralists to visit. This is due to the fact that 
pasture production was being undertaken by Somali’s, making their interactions easy. The 
farmers were exposed to production of both Sudan grass and Cenchrus ciliaris, which is 
similar to the project’s efforts in Ijara. Besides production, the farmers learnt more about 
pasture conservation, pricing, marketing and existing markets. 

 
For the livestock component, the study tours were to KALRO Naivasha and Lanet and Trans 
Mara, Narok County. In KALRO Naivasha, pastoralists learned about the Sahiwal breed of 
cattle while in KALRO Lanet, 
they learned about the 
improved Boran cattle. In 
Transmara, the pastoralists 
witnessed how the Masaai 
community had used the 
Sahiwal breed of cattle and 
the Dorper sheep to 
transform their cattle and 
sheep into much more 
productive livestock breeds. 
Further, the pastoralists 
witnessed the Masaai’s 
applying very good 
management (breeding and 
feeding) and how these 
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practices had contributed to improving productivity of Masaai livestock. For example, the 
Maasai farmers indicated that the average price for breeding bulls is KES 130,000, while a 
normal cow for slaughter can fetch up to KES 100,000 at the local market. The farmers 
emphasized that the indigenous cattle had become valueless and nobody was interested 
with them even in the market. This was unlike the case for Ijara, where breeding 
management is poor and the average local market prices for cattle is KES 20,000. This is 
partly attributed to the low body weights of the livestock. As a result of the exchange visit 
Ijara pastoralists started implementing a number of strategies to promote livestock 
productivity. This included selecting the best males for breeding and separating the rest 
from the females at any given time, both for cattle and small ruminants; castrating excess 
males; avoiding the use of polled bucks; culling of one testicle males; observing carefulness 
in the drugs used, dosage and route of administration (the pastoralists were no longer 
mixing drugs while treating livestock); in Kotile, the farmers were already pushing for 
individual ownership of land through barazas to facilitate better grazing management e.g. 
through paddocking; managing diarrhoea in kids, lambs and calves using a mixture of sugar 
and salt; culling and disposing old cattle; appreciating and adopting the camel as opposed to 
cattle (Camels were considred a taboo among the Abdalla clan of the Somali in Ijara, though 
a very resilient animal); estimating live weight using a tape measure for purposes of 
livestock marketing and drug administration. 
 
Trans Mara 
Capacity building in this project site was mostly in the form of farmer field schools that was 
carried out in all four sites fortnightly. The lessons were based on crop and livestock 
management. They also received pastoral farmers from Ijara Sub County and Tana River 
who were on a farmers exchange visit.  They showcased what they had been upscaling; 
discussed livestock improvement strategies and importance; different grazing management 
systems and adapted pasture varieties; crop production under climate change challenges. 
The Trans Mara farmers also visited KALRO Naivasha and Marula farm also in Naivasha to 
learn on livestock keeping and management systems. These interactions enhanced the 
households’ knowledge on the need to diversify and invest more in key livelihoods like 
livestock.  
 
Other stakeholders 
The skills to conduct a risk and vulnerability assessment and use the same information to 
identify the right adaptation options in the short term and on the long term is invaluable. 
On the other hand, though many stakeholders were aware of changes in the climatic 
parameters, they were at a loss on the magnitude of the long term changes and the likely 
long term impacts. Because of this there was laxity in investments in adaptation. During the 
risk and vulnerability assessment work and the feedback workshops on the downscaled 
information for the specific sites, many stakeholders realized the need to invest more in 
adaptation in the short term and long term. This is evidenced with changes in agricultural 
practices, with many households for example embracing interventions that they had never 
been involved in e.g. agroforestry.  As a follow-up on this, there has been demand for 
climate information or products especially the tailor-made or site specific seasonal 
forecasts.  
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Increased County government interest and investments in agricultural activities 
Agriculture is a devolved function of the county governments, and hence it’s important that 
relevant information is shared for policy influence at the county level. Through feedback 
workshops key research findings and policy suggestions were shared with the county 
government. The workshops were also aimed at discussing opportunities for sustaining the 
project initiatives. It was envisaged that the information would contribute to the county’s 
agricultural development agenda for the sake of building the community’s resilience and 
adaptive capacity.  
 
In Ijara the County Executive Officer for Agriculture, Livestock, Fisheries and Irrigation, 
appreciated the project results and was positive that the findings would help the county 
respond appropriately to climate change. It was appreciated that the project took time to 
report back to the stakeholders because while a lot of much research had been carried out 
within the county, most projects never shared their research findings. This was despite the 
fact that a lot of feedback was needed so as to guide the county government. The County 
office requested for time to synthesis the results and promised policy action, especially on 
fodder upscaling since livestock keeping was the county’s major livelihood. The County 
government will partner more with KALRO and bring up researchable issues that the 
organization can seek information to. The Deputy Governor commended the approach of 
farmer-researcher-extension during the project phase. This allowed for sharing of 
experiences, knowledge and innovation and it’s bound to yield great returns and 
sustainability of any initiatives.  
 
In Trans Mara, the County Agriculture office and the Agricultural Sector Development 
Support Program (ASDSP) will consider promoting some of the technologies introduced by 
the project through provision of materials for up scaling and training of farmers. They will 
maintain the demonstration plots and support annual farmer field days. The representative 
of the County Ministry of Agriculture that acts as the link between technical operations and 
the political wing in the county pledged to discuss the projects outcomes and the emerging 
issues in order to develop a program that will ensure more farmers in the county access the 
technologies demonstrated by the project. The agriculture docket was developing work 
plans for implementation and will incorporate some of the work done by the project and 
improve on what has already been done.  
 
In all the project sites, the ASDSP in partnership with Kenya Meteorological Service, held 
participatory discussions on the seasonal weather forecast before the onset of each season. 
This is meant to help the household plan or time their climate dependent operations or 
their livelihood portfolios.  
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Farmer outcome testimonials  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Mr. Leparsanti - Farmer Trans Mara 
‘I am unemployed with many children and my cows are not enough to feed 
them and therefore I thought it’s a good idea to give part of my farm for 
project demonstrations. I thought I can benefit from this. I have lost animals 
before due to poor management, no improved pastures for feeding the 
animals and no extension officers attending to us but I am now equipped 

with the knowledge of planting and managing different pastures. I and my 

family have made decisions on available materials based on several criteria 
but the most important are drought tolerance and food security’. 

 
M/s Dima - Farmer Tana River 
‘As a group our objective is to help each other when we lose our livelihoods 
due to climatic risks. We decided (as a group) to be part of the project FFS 
where we learnt proper agronomic practices. We practiced the same in our 
farms but more importantly in our group plot and we have seen great 
benefits. We earned KES 140,500 from one season, something we had never 
seen. The other produce we shared for consumption in our households. The 
long-term vision is to purchase at least 50 goats for each household in the 
group, something which we are now sure to achieve. 

 
 
Mr. Juma - Farmer Tana River 
‘Our group started with the project, as a community this was the best 
approach since all households are involved. The project helped us in 
establishing an irrigation system to supplement crops during times of water 
stress and also grow horticultural crops. We grow tomatoes, Kales and 
Capsicum, all these have good market. We will not tell you how much we 
have earned so far, for security reasons but because of the good income we 
have registered with social services and opened a bank account. With the 
income we hope to access more credit from banks and expand our 
enterprises’.   

 Mr. Rahman - Farmer Ijara 
‘KALRO assisted us in preparation of the two acre plot, by fencing, 
ploughing and planting of Sudan grass. The fodder has continually done 
well with good harvest, under normal rain fed conditions. We use the 
fodder and also sell to other livestock keepers. The income is good and I 
personally bought more goats from the proceeds.  There is a good 
opportunity for pasture production in our area because farmers are 
enthusiastic and keen to improve their livestock productivity, especially 
with this increased drought. We urge the County government to assist us in 
achieving this’.  

 
M/s Lenaiya - Farmer Trans Mara 
 
‘‘I learned many things from the project farmer field schools and field days. 
I tried sweet potatoes, though I had never grown them on my farm and was 
trying for the first time. Nowadays I can have sweet potatoes with milk or 
even beans for lunch. It’s a good substitute for maize meal. I cooked them 
for my fellow farmers and they requested for the vines to plant in their 
farms. When I realized that sweet potatoes were a good source of food and 
especially income I decided to expand production and diversify from maize 
production, which is high risk’. 
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OVERALL ASSESSMENT AND RECOMMENDATIONS  
The project achievements were through collaborative efforts between research 
organizations within and also partnerships with organizations outside the country. The 
inputs of Kenya Metrological Services and ICPAC on climate data downscaling and analysis 
and also capacity building on analysis and interpretation was invaluable. Other training that 
helped in shaping the thoughts and outcomes of the project include Outcome Mapping and 
Economic Analysis.   
 
The project was valuable to the community, especially the project sites, due to the high 
vulnerability from climate change and other sources of risks. The project demonstrated that 
amidst the risks due to climate change and diminished livelihoods, the households can still 
make a living by diversifying their livelihood portfolios. Though the project period was short, 
3 years, to effectively do piloting and follow-up to successful upscaling, the successes show 
the potential of such initiatives. It’s good to note that working with the County extension 
officers was a great incentive and strength and boosted the diffusion of the piloted 
technologies very fast. The benefits from this initiative far outweigh the time, effort and 
funding involved.   
 
Though it’s challenging to implement a three year project with the community, the problem 
of insecurity at the in the Tana River site and partly in Ijara (Bodhai area) dimished the good 
results that were envisaged. This conflicts add to the stress factors that affect livelihoods in 
this regions. The conflicts were not at all related to climate change and generally increased 
the households’ vulnerability. Conflicts in this areas were not foreseen hence it was a bit 
challenging to the whole project period. 
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Men carrying sweet potato vines from a fellow farmer for upscaling on their farms 


