
Agriculture is Murang’a County’s main economic activity. It plays a crucial role in food and nutrition security 
and accounts for 57% of the county’s employment.

Murang’a County’s main farming systems are cash crop farming, mixed subsistence farming, livestock 
keeping, and fish farming. These systems range from large- to small-scale.

Under the National Agricultural and Rural Inclusive Growth Project, four value chain 
commodities -local chicken, dairy cattle, avocado, and banana- have been prioritized in 

Murang’a County, based on their economic value and resilience, the number of people 
engaged in the value chain, and their contribution to food security and income. 

These four value chains’ potential depends on the agro ecological zones in which 
they are farmed. Dairy cattle is mainly practiced in the upper highland and midland 
agro ecological zones due to favorable climatic conditions while local chicken, 
avocado and banana are mainly farmed in the upper and lower midland agro 
ecological zones.

An estimated 23% of the county’s total population is considered food poor, while 
19% of the county’s population of children under 5 exhibits stunted growth, and 
1% of the county’s population of children under 5 is wasted (KDHS, 2014).

Murang’a County faces challenges that limit its agricultural productivity. These 
challenges include high prices, pests and diseases, post-production losses, 
poor road networks, and the decreasing availability of land.

Historically, the lower midland agro ecological zone of the county experience more 
dry spells, moisture stress than the upper highland and midland agro ecological 

zones. Conversely, the latter zones experience more flood risk and erosion risk than 
the lower midland agro ecological zones.                                                                                                          

Murang’a County’s on-farm climate change adaptation strategies include water 
harvesting, conservation agriculture, the use of drought-tolerant and early-maturing 

breeds, timely planting and breeding, conserving fodder, the use of certified agricultural 
inputs, diversifying value chains, and the use of sustainable land management practices such 

as grass strips, fanya juu, retention ditches, and trash lines.

Murang’a County’s off-farm climate change adaptation strategies include the use of early warning 
systems, weather advisories, extension, training, and credit facilities, proper post-production handling, the use 
of storage facilities, indigenous knowledge, and gathering market information.

The county has adopted several national policies geared toward adapting to climate change and its associated 
risks. These policies provide information to farmers, enabling them to plan, make viable economic decisions, 
and adapt to anticipated climatic risks.
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Foreword
The mandate of the Ministry of Agriculture, Livestock, Fisheries and Co-operatives is to create an enabling 
environment for sustainable development of agriculture and co-operatives for economic development. This 
objective underpins our desire and commitment to transform Kenya into a newly industrializing, middle income 
country providing a high quality of life to all its citizens in a clean and secure environment as envisaged in our 
development blueprints, the Kenya Vision 2030, the Big Four Agenda and the Agricultural Sector Transformation 
and Growth Strategy (ASTSG 2019 – 2029).  The sector remains high on the national development agenda in 
terms of food and nutrition security, income generation, employment creation, saving and investment mobilization 
and export earnings. To realize the country’s aspirations of food and nutrition security, the Government through 
this Ministry is implementing the National Agricultural and Rural Inclusive Growth Project (NARIGP) with the 
support of the World Bank. The development objective of the project is to increase the agricultural productivity 
and profitability of targeted rural communities in 21 counties and in the event of an eligible crisis or emergency, 
provide an immediate and effective response. 

The agriculture sector is however, highly vulnerable to the impacts of climate change and extreme weather 
events. Responses that would enable the country to cope with these risks are outlined in the Kenya Climate-Smart 
Agriculture (CSA) Strategy and in the commitments of the Kenya Nationally Determined Contributions (NDC) to 
the United Nations Framework Convention on Climate Change (UNFCCC). In 2010, the Government developed 
the National Climate Change Response Strategy (NCCRS) which recognized the impacts of climate change on 
the country’s development. This was followed by the development of the National Climate Change Action Plan in 
2012. The focus of these initiatives include the development of county-level climate risk profiles to mainstream 
climate change perspectives in programs and development plans at county level.  The Ministry has developed 
county climate risk profiles in 31 counties and NARIGP is supporting the development of profiles for an additional 
14 counties. The purpose of the profiles is to inform county governments and stakeholders on the climate change 
risks and provide opportunities for integration into respective county development plans and processes.

This climate risk profiles study will be used as a basis to climate proof projects or any other developments in 
fourteen counties (Samburu, Turkana, Kitui, Narok, Kirinyaga, Kiambu, Muranga, Bungoma, Trans Nzoia, 
Nandi, Vihiga, Kisii, Nyamira and Migori). The study provides information on current and possible future climate 
scenarios, climate-related vulnerabilities and risks for key major agricultural value chains, policy landscape and the 
institutional capacity to deliver adaptation programs. Each profile presents adaptation and risk reduction options 
that can transform and reorient agricultural systems in the counties to increase productivity, enhance smallholder 
farmers’ resilience and mitigate against climate change. 

Finally, I call upon all stakeholders for their cooperation and support for adoption of CSA production practices 
that maximize the triple wins: increases productivity, enhanced resilience and reduced greenhouse gas (GHG) 
emissions. Through the adoption of new technologies and improved practices, we will realize the desired goal of 
Kenya being a food and nutrition secure country, fostering socio-economic development and improved livelihoods 
of Kenyans.

Prof. Hamadi I. Boga, PhD, CBS

Principal Secretary 

State Department for Crops Development and Agricultural Research
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1. Introduction

Climate change is becoming one of Kenya’s most 
serious challenges. The country is susceptible to 
climate-related events, and projections indicate that 
climate-related events will continue to affect Kenya in 
the future. In many areas, extreme weather is now the 
norm. Rainfall is irregular and unpredictable; some 
regions experience frequent droughts during the long 
rainy season or severe floods during the short rainy 
season. Arid and semi-arid areas are particularly 
vulnerable to these extreme changes, putting the lives 
and socio-economic activities of millions of households 
at risk. 

The Kenya Vision 2030 is a national blueprint that seeks 
to transform Kenya into a middle-income country that 
provides a high quality of life and a clean and secure 
environment to all its citizens by 2030. This blueprint 
has identified the agriculture sector as a key means to 
contribute to Kenya’s economic growth. However, the 
agriculture sector is constrained by inadequate access 
to quality goods, marketing inefficiencies, a subpar 
investment environment, decreasing soil fertility, 
insufficient mechanization, land fragmentation, and - 
most significantly - climate change.

In 2010, Kenya developed a National Climate Change 
Response Strategy (NCCRS) which recognized 
the impact of climate change on the country’s 
development. This was followed by the 2012 National 
Climate Change Action Plan (NCCAP), which provided 
a means for implementing response strategies and 
highlighted the country’s priorities. These two initiatives 
are focused on the national level, but the response 
to climate change also needs to be integrated into 
county-level policies, programs, and development 
plans. Initiatives need to be locally relevant and actively 
involve local stakeholders. 
Through the Ministry of Agriculture, Livestock, 
Fisheries, and Cooperatives, the Government of Kenya 
(GoK) is implementing the National Agricultural and 

Rural Inclusive Growth Project (NARIGP), with support 
from the World Bank. This project aims to increase the 
agricultural productivity and profitability of targeted 
rural communities in selected counties. To address 
the climate change risks and vulnerabilities that 
negatively impact agricultural production, the Alliance 
of Bioversity International and the International Center 
for Tropical Agriculture (CIAT) completed a climate 
risk assessment in 14 counties supported by NARIGP. 
The aims of the assessment are to provide information 
about the current climate and possible future climate 
scenarios, to pinpoint climate-related vulnerabilities 
and risks for major agricultural value chains and 
specific groups of people involved in agriculture, to 
identify adaptation options that address climate risks 
and vulnerabilities, and to assess the institutional 
capacity to deliver adaptation programs. 

This assessment aims to educate governments and 
stakeholders on climate change-related risks and 
opportunities. This report will help governments and 
stakeholders integrate climate change perspectives 
into their development plans.

The Alliance implemented the assessment through a 
set of interrelated stages (Figure 2). It first initiated a 
desk review of the conceptual and analytical context 
of climate change risks at national and county levels. 
Efforts were made to involve a wide range of institutions 
that have past and ongoing work on climate change at 
national and regional levels. The team used globally 
available data sources as well as collected data from 
relevant government departments (e.g., Department 
of Resource Surveys and Remote Sensing (DRSRS), 
the Kenya Meteorological Department, Drought 
Monitoring Center, county development plans) and 
data portals (e.g., Kenya Open Data Portal). Data 
was also collected through focus group discussions, 
interviews with key informants, climate modeling and 
three-day-long, sub-national stakeholder workshops. 
The final reports were then presented to and validated 
by national- and county-level stakeholders.

Figure 2: Climate Risk Profile Development Process
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This document presents the Climate Risk Profile 
for Murang’a County. It is organized into six main 
sections, each reflecting an essential analytical 
step towards understanding current and potential 
adaptation options in key local agricultural value chain 
commodities. The first section offers an overview of 
the agricultural commodities that are key to food 
security and livelihoods in the county, and then lists 
major challenges to agricultural sector development in 
Murang’a. In the second section, it identifies the main 
climate hazards, based on an analysis of historical 
climate data and climate projections. These include 
scientific assessments of climate indicators for dry 
spells, extreme rainfall, moisture stress, and heat 
stress, among others. Third, the report continues with 
an analysis of vulnerabilities and risks posed by these 
climatic hazards to the identified value chains. Based 
on these vulnerabilities, the fourth section discusses 
current and potential on-farm adaptation options 
and off-farm services. In the fifth section, the report 
provides snapshots of the enabling policy, institutional, 
and governance contexts for the adoption of resilience-
building strategies. Finally, the sixth section presents 
pathways for strengthening institutional capacity to 
address climate risks.

2. County Context
Murang’a County is in the center of the Republic of 
Kenya. It borders Kiambu County to the south, Nyeri 
County to the north, Nyandarua County to the west 
and Embu, and Machakos and Kirinyaga counties to 
the east. Murang’a County occupies a total area of 
2,559 km² (Murang’a County Government, 2018).

The county’s altitude ranges from 914 meters above 
sea level in the east to 3353 meters above sea level 
in the west. The highest parts of the county border 
the Aberdares mountains, which catch rain and are 
the source of the county’s rivers (Murang’a County 
Government, 2018). 

Murang’a County’s annual temperature ranges 
between 10 and 25°C. Most of the county experiences 
an annual average temperature of more than 20°C. 
The county receives between 750 and 1700 mm of 
precipitation annually. The eastern part of the county 
receives an average of less than 750 mm of rainfall 
annually. The months of March, April, and May are 
very rainy in Murang’a County, with April historically 
recording the highest amount of rainfall. The short 
rainy season usually occurs during the months of 
October, November, and December. 

The County has three climatic regions: the western 
region, is characterized by upper highland humid and 
upper highland perhumid agro ecological zones and 
covers the Kangema, Gatanga, and higher Kigumo 
and Kandara sub-counties (Figure 3).  The central 
region is characterized by lower highland humid, upper 
midland sub humid and humid agro ecological zones 
covering, lower Kigumo, and Lower Gatanga sub-

counties. The eastern region is characterized by lower 
midland semi humid, transitional and semi-arid agro 
ecological zones. This region covers the lower parts 
of the Kandara, Kiharu and Maragua sub-counties 
(Murang’a County Government, 2018).

Figure 3: Map of Murang’a County

2.1 The Economic Relevance of 
Agriculture

Agriculture plays an important role in Murang’a 
County’s food security, household income, and gross 
county product (GCP). In 2017, agriculture, forestry, 
and fishing contributed 89,003 million Kenyan 
Shillings (K Sh) to the county’s gross value added 
(KNBS, 2019a).

Murang’a County has a total of 318,105 households. 
A majority (73%) practice agriculture. Ninety-five 
percent produce crops, 76% produce livestock, and 
less than 1% practice fishing and aquaculture (KNBS, 
2019e). Agriculture accounts for 57% of the county’s 
employment. (Murang’a County Government, 2018).
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The main food crops in Murang’a County are maize, 
beans, bananas, sweet potatoes, and cassava majorly 
cultivated in the upper and lower midland agro 
ecological zones. The major cash crops are tea, 
coffee majorly cultivated in the upper highland, lower 
highland and upper midland agro ecological zones. 
Avocado, mangoes, macadamia nuts, tomatoes, 
cabbages, kales, spinach, and French beans are 
majorly cultivated in the lower midland and the upper 
midland agro ecological zones.

Murang’a County also depends on livestock as a 
source of food and income. The county mainly farms 
indigenous chicken and cattle. In 2019, 130,152 
exotic cows were reared in the upper highlands, lower 
highlands, and upper midland agro ecological zones.  
56,640 indigenous cows were reared in the lower 
midland agro ecological zone. There are 922,054 
indigenous chickens in Murang’a County that are 
majorly kept in the lower midland agro ecological zone 
(KNBS, 2019e).

Murang’a County has 3066 fishponds and 51 fish 
cages, which are owned by 450 households. An 
additional 1345 households practice fishing in rivers, 
streams, and dams (KNBS, 2019e). Fish farming 
provides households with high-protein meat, while 
augmenting household income. Apiculture is also 
practiced in Murang’a County, mostly in the lower 
midland agro ecological zones. There are 11,668 
beehives in Murang’a County (KNBS, 2019e)

2.2 People and Livelihoods

Murang’a County has a population of 1,056,640 people. 
The county comprises 2% of Kenya’s population. There 
are 523,940 males and 532,699 females in Murang’a 
County. Eighty percent of the county’s population lives 
in rural areas. The county’s population is growing at 
a rate of less than 1%. This is lower than the national 
population growth rate of 2%. This can be partially 
explained by the high rates of migration to Nairobi 
(KNBS, 2019d).

Murang’a County’s average household is made up of 
3 people. The national average is 3.9 (KNBS, 2019b). 
Male-headed households make up 67 % of the county 
population, female-headed households make up 24% 
of the population, and youth-headed households make 
up 9% of the population (ASDSP, 2014).

Murang’a County has a population density of 419 
people per km², which is higher than the national 
population density of 82 people per km². This may 
be because Murang’a County is near Kenya’s capital 
city and its high potential for agricultural production 
(KNBS, 2019c) (Figure 4). 

Murang’a County has a population density of 419 
people per km², which is higher than the national 
population density of 82 people per km². This may be 
because Murang’a County is near Kenya’s capital city 
(KNBS, 2019c) (Figure 3). 

Despite the county’s agricultural activity, it remains 
largely impoverished. An estimated 22.7% of the 
county’s population is considered food poor, or unable 
to meet their minimum food needs. The county’s 
absolute poverty rate is 25% (KNBS, 2016) while 33% 
of its population live below the poverty line (US$1.90 
a day). Nineteen percent of the county’s population of 
children under 5 exhibits stunted growth, as compared 
to the national average of 26%, while 1% of the 
county’s population of children under 5 are wasted, 
compared to the national average of 4%. Finally, 6% 
of the county’s population of children under 5 are 
underweight, as compared to the national average of 
11% (KDHS, 2014). 

Land in Murang’a County is classified into public, 
private, or community land. Land is considered 
important, and can be owned on a freehold or 
leasehold basis. In a freehold system, the land holder 
acquires absolute ownership for life. These rights 
can be inherited. A leasehold system gives a person 
land rights for a specific period, subject to frequent 
payments. The government, local authorities, and 
individuals can grant leases for public land, trust land, 
and freeholds respectively. The majority of Murang’a 
County’s population owns land (Murang’a County 
Government, 2018).

The main sources of energy in Murang’a County are 
firewood, paraffin, charcoal, electricity, and gas. Less 
than 1% of households use electricity for cooking, 
while 75% of households use firewood for cooking. 
Nine percent of the households use solar energy for 
lighting while 60% use electricity for lightning (KNBS, 
2019e). Sixty percent of the households have access to 
potable water while 40% of the population depends on 
water from ponds, dams, streams, rivers, unprotected 
springs, and unprotected wells.

Murang’a County has only exploited 23,000 ha of 
land under irrigation (Murang’a County Government, 
2018). There are two major irrigation schemes in 
Murang’a County: Ajibika in Kigumo sub-county, and 
Kimathi Githure in Kiharu sub-county. Water for these 
irrigation schemes comes from rivers and is supplied to 
the farms by gravity-powered, closed conduits. Water 
is commonly used for sprinkler systems in Murang’a 
County. The Water Resource Users Association (WRUA) 
manages water according to regulations defined in 
the Water Quality Regulations of 2006 (Legal notice 
no.121) and the Water Act of 2016.
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Demographics
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2.3 Agricultural Activities

Eighty percent of Murang’a County’s population 
derives their livelihood from agriculture. The county 
is home to large-scale and small-scale cash crop 
farming, mixed subsistence farming, livestock keeping, 
and fish farming (Murang’a County Government, 
2018). Over 231,400 households are involved in 
farming. Disaggregated by the value chains, 202,745 
households, or 88% are involved in maize production, 
177,211 households (77%) are involved in bean 
farming and 144,925 households (63%) are involved 
in banana farming (KNBS, 2019e).

Agriculture occupies 213,500 ha (85%) of the county’s 
total land area, out of which 133,200 ha are used for 
food crops while 71,900 ha are used for cash crops 
(ASDSP, 2014). The average large-scale farm occupies 
16 acres, and the average small-scale farm occupies 
1.4 acres. Maize and bean crops occupy the largest 
land areas. In 2014, 61,500 ha was used to produce 
maize and 43,200 ha was used to produce beans 
(KNBS, 2015).

The upper and lower highlands and midland agro 
ecological zones generally report high yields, due to 
favorable climatic conditions. However, the yields in 
the lower midland agro ecological zones  are generally 
low and poor-quality, due to hot and dry conditions.

Livestock production is also an important economic 
activity. The county mainly breeds cattle, pigs, goat, 
sheep, rabbits, and chicken. Exotic cattle breeds are 
found in the upper highland and upper midland agro 
ecological zones of the county, while indigenous cattle 
breeds are found in the lower midland agro ecological 
zones. This is in part because of differing rainfall and 
temperature conditions. On the other hand, dairy and 
indigenous goats are spread in all the agro ecological 
zones in the county. Goats thrive particularly well at 
lower altitudes. The county had about 173,763 goats 
in 2019 (KNBS, 2019e) 

Pigs are also reared  across all the agro ecological 
zones. There are about 48,775 pigs in the county with 
a readily available market offered by Farmers’ Choice 
Limited (KNBS, 2019e).

Many households in Murang’a County use inputs which 
include organic manure, fertilizer, field pesticides, 
storage pesticides, and herbicides. Fifty-eight percent 
of farmers agree that high prices and lack of capital 
limit their input use (ASDSP, 2014). Other challenges 
include inaccessible markets, lack of stock, poor 
quality, and spoilage.

Murang’a County storage facilities range from on-
farm granaries to off-farm grain stores and milk 
coolers. There is no public grain-storage facility in the 
county. However, Murang’a County utilizes the Sagana 

and Maragua National Cereals and Produce Board’s 
(NCPB) facilities. Farmers in lower midland agro 
ecological zones sell their maize directly to millers. 
Milk coolers are found in milk collection centers in 
the Kigumo, Kangema, Kandara and Maragua sub-
counties. Tea leaves and coffee berries are stored in 
factories such as Ngere Tea Factory, Gatunguru Tea 
Factory, and Wanjegi coffee Factory (Murang’a County 
Government, 2018).

2.4 Agricultural Value Chain 
Commodities

Among the diverse range of commodities grown in 
Murang’a County, several are prioritized by the County 
Integrated Development Plan (CIDP), development 
programs NARIGP and the Agricultural Sector 
Development Support Programme (ASDSP), and 
government institutions such as the Kenya Agricultural 
and Livestock Research Organization (KALRO). For 
the development of this profile, a list of the major 
agriculture value chain commodities (VCCs) in the 
county was compiled using the following prioritization 
indicators: productivity characteristics, including 
harvested area, production, and production variations 
over the past five years; economic value; and nutrition 
characteristics, including dietary energy consumption 
(Kcal/capita/day), protein content, iron content, 
zinc content, and vitamin A content. This list was 
presented to stakeholders for in-depth analysis and 
selection during a 3-day-long workshop. The list was 
further honed using a set of criteria agreed upon by the 
stakeholders, including resilience to current and future 
climate change impacts (low to high), the percentage 
of population involved in the value chain (%), and the 
involvement of economically and socially vulnerable 
groups (poor, women, and youth) in the VCC (low to 
high). Each value chain was assessed against all criteria, 
and the value chains with the highest percentage of 
the population involved—with special attention on 
women and the youth—were selected.  These value 
chains are: local chicken, which engages 81-100% of 
the county’s population, dairy, which engages 61-80% 
of the population, and banana and avocado, both of 
which engage 41-60% of the population (Figure 4).

2.4.1 Avocado

Avocado is one of the county’s main cash crops. It is 
a perennial crop that is spread throughout the county; 
almost every household has an avocado tree. A total 
of 52,839 households in the county are involved in 
avocado production (KNBS, 2019e). The county has 
96,250 avocado growers and 2,300 ha of avocado 
trees. In 2018, the county produced approximately 
118,000 metric tons of avocado, valued at 3 billion K 
Sh. In 2019, this number increased to 135,000 metric 
tons of avocado, valued 3.5 billion K Sh (Department 
of Agriculture, Murang’a County, 2020).



11Murang’a County

To increase their productivity, avocado farmers in 
Murang’a County apply organic and inorganic fertilizers 
to their trees such as farmyard manure, compost, 
calcium ammonium nitrate (CAN), Triple Super 
Phosphate (TSP), nitrogen, phosphorus, potassium, 
and mijingu rock phosphate. They procure these 
fertilizers from agro-dealers located in urban areas 
such as Murang’a city and Kenol. Organic fertilizers are 
mostly obtained from the farm.

The main avocado variety in Murang’a County is Hass: 
a vigorously growing, medium-sized, rounded, rough-
skinned, black fruit that propagates well and matures 
8-9 months after flowering (Biovision, 2020). Hass 
avocados are mostly grown for the export market. 
Due to the high demand and its value, the county 
government promotes the growth of Hass avocados. 
The county also grows Fuerte avocados: a hybrid 
of Guatemalan and Mexican avocados, with thin-
skinned, green-pebbled, flavorful fruit. This variety 
has different shapes; the pear-shaped fruit is preferred 
in the export market. Fuerte avocados mature 6-8 
months after flowering (Biovision, 2020). The demand 
for Fuerte avocados is lower than the demand for 
Hass avocados. The Kenya Agricultural & Livestock 
Research Organization (KALRO), Jomo Kenyatta 
University of Agriculture and Technology (JKUAT), 
Aberdares Technology, the Afrimac Nut Company, and 
Kakuzi provide planting material to farmers. The prices 
of a tissue culture-improved seedling ranges from K 
Sh 150 to K Sh 400.

Only 1%, or 1216 metric tons, of the county’s total 
avocado yield is exported (Department of Agriculture, 
Murang’a County, 2020). This leaves a large volume 
of fruits for the local market and oil processing; 
some product is also lost in the post-production 
stage. About 30% of the produce that is handled by 
middlemen, rather than bought directly from farmers, 
does not meet export quality requirements, mostly 
due to immature fruit. In contrast, only 3% of the 
produce that is purchased by large exporters fails to 
meet requirements. This is because large exporters 
use technologies such as controlled atmosphere 
containers to increase the shelf life of the avocados. 
Farmers allow the fruits to reach optimal maturity 
before harvesting, to ensure that quality specifications 
are met and to maintain their contracts.

The Kakuzi and Olivado companies are two key actors 
in the avocado processing and output market. They are 
involved in processing, oil extraction, and packing. At 
the farm level, farmers engage in sorting and grading 
to reduce post-production losses. The quality of the 
fruits is determined by grading; fruits should exhibit a 
uniform size, color, and ripeness. If the fruits are fully 
ripe, the risk of spoilage is high, and this limits their 
marketability.

The Horticultural Crops Directorate (HCD), 
middlemen, and cooperatives that link farmers to 
markets all play a big role in avocado marketing. 
Murang’a Avocado Cooperative Union consists of 8 
avocado cooperatives that were drawn from all of the 
avocado-producing areas of the county. In 2018, these 
cooperatives handled 1216 tons of produce for the 
export market, with an average price of K Sh 56 per kg. 
For comparison, middlemen offer farmers K Sh 27 per 
kg. Middlemen handle 65% of the produce in Murang’a 
County, and large and medium-scale exporters who 
buy directly from farmers handle 35% of the produce 
(Department of Agriculture, Murang’a County, 2020).

2.4.2 Banana

The banana value chain is important for food security, 
nutrition, and income in Murang’a County. Sixty-
three percent of the county’s households are involved 
in growing bananas. This figure is higher than the 
national average of 33% (KNBS, 2019e).

Banana is a perennial tropical plant. The fruits are a 
staple table fruit and are also used in cooking. The 
main cooking varieties grown in Murang’a County are 
plantains, kisii matoke, mujuu, mutoro, and gishagara, 
while the common table varieties are Cavendish 
Williams, apple, and Grand Nain bananas. 

Bananas grow well in fairly hot and humid areas that 
lie between 0 and 1,800 meters above sea level - with 
the exception of “Dwarf Cavendish’’ bananas, which 
can grow well up to 2,100 meters above sea level. To 
achieve good yields, bananas need 200 to 220 mm of 
water per month (Biovision, 2020). Murang’a County’s 
bi-modal rainfall pattern is less than ideal for banana 
production, especially during the months of December 
to February. These months typically experience less 
than 50 mm of rainfall. As such, farmers complement 
rainfall with irrigation. Murang’a County’s average 
temperature of 10-25°C is below the optimal banana-
growing range of 27-38°C.

The ideal soil for bananas is a deep, friable loam with 
good drainage and aeration and an organic matter 
content of 3% or more. Murang’a County farmers use 
chemicals to attain this soil. Male-headed households 
use an average of 459 kg of planting material and 122 kg 
of fertilizers per acre. This is significantly more fertilizer 
and planting material than female-headed and youth-
headed households use: female-headed households 
use an average of 37 kg of planting material and 20 
kg of fertilizer per acre, and youth-headed households 
use an average of 238 kg of planting material and 20 
kg of fertilizer per acre. Female-headed households 
use an average of 50 kg of herbicides per acre and 
male-headed households use an average of 6 kg of 
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herbicides per acre (ASDSP, 2014). These disparities 
can be explained in part by the fact that men have 
more access to resources, training, and education 
than their female and youth counterparts.

Farmers can acquire high-quality planting materials 
from Jomo Kenyatta University of Agriculture and 
Technology (JKUAT), satellite nurseries, individual or 
private nurseries, and Kenya Agricultural and Livestock 
Research Organization nurseries that are involved in 
tissue culture propagation. 

On-farm production often involves extension officers 
who advise farmers on farm layout and agronomic 
management. Family and hired labor is used for 
weeding and pest and disease control. These pests and 
diseases include mites, aphids, banana nematodes, 
banana weevils, and fungal diseases like Yellow 
Sigatoka leaf spot. 

The post-production process includes collection 
and bulking. Bananas are transported to a central 
collection center and then to markets. Value-adding 
processes include sorting and grading bananas, flour 
production, and making chips for local shops and 
supermarkets. Every sub-county hosts a farmer’s 
cooperative to coordinate banana marketing. Some of 
these cooperatives include the Saba Saba Agribusiness 
Cooperative Society, the Gikama Cooperative Society, 
and the Mathioya Banana Cooperative.

Other key actors in this value chain include the county 
government, the Upper Tana Project, the National 
Agricultural and Rural Inclusive Growth Project, Bolbrix, 
Kenya Nut, Equatorial, and Aberdares Technology. 
These institutions support farmers technically and 
financially. They provide banana tissue culture, 
manure, and financial support. 

2.4.3 Dairy (Cow)

Dairy is another important value chain in Murang’a 
County. It engages 61-80% of the population. There 
are 324,540 dairy cows in the county. The main breeds 
in the upper highlands and upper midland zones are 
Friesian and Ayrshire cows, which are owned by 36% 
of farming households. In the lower midland agro 
ecological zones, crossbreeds and indigenous breeds 
such as the Zebu thrive. A total of 13% of farming 
households keep these breeds (KNBS, 2019e). In 
2019, the county produced 75,984,450 kg of milk, at 
K Sh 35 per unit (Department of Agriculture, Murang’a 
County, 2020).

The main inputs in the dairy value chain are land, 
housing, and feeds. Land is used in fodder production 
and building housing structures for the cows. Fodder 
is produced on-farm and can consist of grazing land 
or of cut grass and trees. The cows are given fresh 
fodder and other protein-rich content such as fish 
meal, legume straws etc. 

On-farm activities in this value chain include feeding, 
breeding, and vaccinations. Key service providers 
include farmers, agro-dealers, the county’s Veterinary 
Department, and extension officers. These services 
are important for maintaining the animal’s health and 
productivity. Both public and private veterinary service 
providers offer breeding services. The county livestock 
and veterinary departments provide extension services. 
However, the public extension system lacks adequate 
personnel to provide the required support.

The post-production stage of this value chain includes 
collection, bulking, and transportation. These activities 
are often carried out by Murang’a County Creameries, 
Brookside Dairy Limited, and Kenya Cooperative 
Creameries. These activities are key in monitoring 
the quality of the milk and reducing post-production 
losses. Processing activities such as pasteurization 
and packaging improve the shelf life of milk, yogurt, 
buttermilk, and ghee products. These practices are 
carried out at both the household level and on a large 
scale. 

2.4.4 Local Chicken

Local chicken is the most common value chain in 
the county. It is practiced using free range, semi-
intensive, and commercial-intensive systems. Of the 
231,400 households involved in agriculture, 117,623 
households produce local chicken (KNBS, 2019e). 
This is, in part, because of high market demand. Local 
chicken is kept for meat, eggs, and manure. 

Chicken feed is made mainly from maize and 
supplements bought from agro-dealers. Local 
breeders and agro-dealers supply chicks. 

Currently, the National Agricultural and Rural Inclusive 
Growth Project is working on improving breeds of local 
chicken. This is leading men and youth to become 
increasingly involved in this value chain, which was 
traditionally a women’s venture. Under NARIGP, plans 
are underway to have a hatchery and poultry breeding 
in Muriranjas and Kabiti

Farmers manage their birds’ health through veterinary 
services. Chicken diseases such as Newcastle Disease 
and Fowl Pox pose great challenges to this value chain. 
Vaccination is offered by the Department of Veterinary 
Services, as well as by private service providers. 

The local chicken supply chain has many players like 
cooperatives and farmer groups such as the Amazing 
Ladies Cooperative Society in Kangari, Tebu self-
help group, Kimorori, Gikomora gacharaigu, Nginda 
among others. A Murang’a Poultry Cooperative is under 
formation. It will act as an umbrella organization for 
all over 80 community interest groups (CIG) engaged 
in this value chain. Cooperatives and farmer groups 
often partner with local hotels and restaurants. Other 
farmers prefer to sell individually in the markets.
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2.5 Agricultural Sector Challenges

Murang’a County has the potential to feed its 
population and export surplus products. However, the 
county faces perennial food shortages because of low 
productivity. The main challenges facing the county’s 
agriculture are erratic weather patterns, pests and 
diseases, water shortage, and marketing disruptions 
caused by COVID-19.

Pests and diseases represent a threat to agricultural 
production in Murang’a County. Some of the pests and 
diseases that affect the banana value chain are weevils, 
nematodes, banana wilt, fusarium wilt, and cigar end 
rot/sigatoka. Some diseases that affect the avocado 
are Anthracnose, fruit rot disease, and Phytophthora 
cinnamomi. The major diseases in the livestock 
sector are Foot and Mouth disease, Anthrax, East 
Coast Fever, Newcastle Disease, and Fowl Pox. These 
diseases present a huge financial burden to farmers. 
A farmer can spend up to K Sh 3000 in treating one 
animal for East Coast Fever. Limited water access and 
availability affects productivity in the lower midland 
agro ecological zones. Murang’a County has huge 
irrigation potential, yet has only a few small irrigation 
schemes. 

Inputs are not widely used in Murang’a County due to 
high prices, faraway markets, poor quality, insufficient 
stock, and the possibility of spoilage. This leads to 
poor-quality products and low production. These 
challenges have forced farmers to use low quality 
seeds and non-certified planting material. Farmers 
also have limited access to research and information 
on the varieties and breeds that are suitable for their 
region’s conditions.

The diminishing availability of arable land in the 
county poses a threat to agricultural activity. Coupled 
with a growing population, this reduces agricultural 
productivity. Tilling also has a negative impact on 
agriculture, as excessive tilling of small pieces of land 
can lead to soil erosion.

Inadequate road networks affect delivery and 
transportation. This is further exacerbated by flooding, 
erosion, landslides, and mudslides that block roads, 
leading to increased overhead costs.

3. Climate Change and 
Agriculture: Risks and 
Vulnerabilities
In generating this profile, we assessed past trends and 
future projections of precipitation- and temperature-
related hazards, such as extreme hydrological events 
(including flash floods), drought, moisture stress, heat 
stress, and the start and length of the growing seasons. 
The growing season was defined as follows: the first 
season (long rains) is the 100-day wettest period from 
January to June, while the second season (short rains) 
is the 100-day wettest period from July to December 
(KMD, 2020).

We used Representative Concentration Pathway (RCP) 
8.5, one of the four-greenhouse gas concentration 
(not emissions) trajectories adopted by the IPCC for its 
fifth Assessment Report (AR5) in 2014. Future climate 
projections were generated based on an ensemble of 
multiple CMIP5 models (Taylor et al., 2012), using RCP 
8.5 for two future periods: 2030 and 2050.1

To assess drought and dry spells, we focused on the 
maximum number of consecutive dry days (CDD) taken 
as days with rainfall less than 1mm/day (precipitation 
< 1 mm day-1). Heat stress was determined by 
measuring the total number of days with maximum 
temperatures greater or equal to 35°C (NT35). The 
start of the growing season was determined by 5 
consecutive growing days, while the length of the 
growing period (LGP) was determined as the total 
number of growing days. Growing days are those 
days during a season when average temperatures are 
greater than or equal to 5°C and precipitation exceeds 
half the potential evapotranspiration. 

For each season, heavy precipitation events were 
captured with a 5-day running average of rainfall 
(P5D), indicative of floods, and the 95th percentile of 
daily precipitation, indicative of extremely high rainfall 
over a short period of time that can lead to events like 
flash floods. The 95th percentile of daily precipitation 
distribution based on the 100 wettest days per season 
per year was calculated for each pixel.

To assess the degree to which rainfall and soil 
moisture levels meet the potential water requirements 
for agriculture, focus was placed on drought stress, 
represented by the number of consecutive days in 
each season where the ratio of actual to potential 
evapotranspiration (ETa/ETp) is below 0.5. This was 
calculated for each pixel per season per year by 
evaluating soil’s water capacity and evapotranspiration 
to define the number of days that could undergo a 
level of stress. 

1 For historical precipitation and temperature trends, we used the Climate Hazards Group InfraRed Precipitation with Station (CHIRPS) and Climate Hazards Group Infrared 

Temperature with Stations (CHIRTS). For future climate projections we used an ensemble of downscaled Coupled Model Intercomparison Project Phase 5 (CMIP5) (Taylor et al., 

2012, Navarro-Racines et al 2020), specifically the MOHC_HADGEM2_ES, CESM1_CAM5, GFDL_CM3, MPI_ESM_LR, and MIROC_MIROC5 models.
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3.1  Climate Change and Variability: 
Historic and Future trends

The County’s annual temperature ranges between 10 
and 25°C with most parts of the county experiencing 
an annual average temperature of more than 20°C. 
However, the temperatures peak in the lower midland 
agro ecological zones (Figure 6). 

Murang’a County has two rainy seasons – the long 
rains and short rains - and experiences a dry season 
with less than 50 mm of rainfall between December 
and February. The months of April and May, which are 
the long rains, experience the most rainfall, with more 
than 200 mm per month. Rainfall peaks in the upper 
highlands and upper midland agro ecological zones 
(Figure 7).

The total annual rainfall tended to diminish between 
1985 and 2015 during the long rainy season. This 
trend is likely to continue up to 2040 however rainfall 
is projected to increase up to 2060. The total annual 
rainfall for the short rainy season has increased in 
the past and is projected to sharply increase up to 
2040 (Figure 8). The mean annual temperature has 
increased between 1985 and 2015 and is likely to 
continue to increase (Figure 9).

The number of consecutive dry days (CDD) serves as 
an effective measure of extremely low precipitation 
and seasonal drought. Between 1985 and 2015, the 
number of consecutive dry days increased slightly, with 
a few years of extreme exceptions. During the long rainy 
season, Murang’a County usually experiences fewer 
than 30 CDDs. The lower midland agro ecological 
zones experience more CDDs than the upper highland 
and midland agro ecological zones. In the future, the 
county will likely experience an overall increase of 
between 37 and 45 CDDs. This indicates that drought 
will become more common in Murang’a County. An 
increasing number of CDDs will lead to high risk of 
drought during the long rainy season between 2020 
and 2040. However, the number of CDDs is expected 
to decrease after the year 2040, due to increased 
rainfall.

Maximum 5-day running average precipitation (P5D) 
serves as an indicator of flood risk. During the long 
rainy season, P5D numbers have historically remained 
below 20mm. However, future climate projections 
indicate that P5D numbers will increase by up to 
10mm across the county, with the upper highland and 
midland agro ecological zones projected to experience 
more extreme rainfalls than the lower midland agro 
ecological zones. This suggests higher risk of flood 
throughout the county. Between 1985 and 2015, P5D 
numbers decreased slightly, with most years recording 
less than 20mm of P5D. However, future climatic 
projections predict significant increases of more than 
25mm. The consequences of higher 5-day precipitation 

levels are more severe than the consequences of heavy 
single-day precipitation, and will lead to more frequent 
flooding.

The 95th percentile of daily precipitation in one 
season serves as an indicator of heavy rainfall and is 
linked to erosion. During the long rainy season, 95th 
percentile daily precipitation numbers have historically 
remained high in the upper highland agro ecological 
zones. Historically, 95th percentile daily precipitation 
numbers have been linked to mudslides and landslides 
in the highlands (Figure 10). Between 1960 and 2015, 
about 60 landslides occurred in Murang’a County 
(KMD, 2016). Mobilization of soil has had a major 
negative impact on agricultural land, infrastructure 
such as power transmission lines and water supplies, 
causing economic and social disruptions. For 
instance, in April 2016, a massive landslide occurred 
at Gakira Village,Kigumo Sub-County in Murang’a 
County leaving a trail. It led to the destruction of 6000 
tea bushes in 1.5acre land, loss of human life, loss 
of livestock and the displacement of families (KMD, 
2016). Future climate projections indicate that high 
95th percentile daily precipitation numbers will remain 
concentrated in the upper highland agro ecological 
zones of the county. This suggests increased risk of 
localized erosion. Between 1985 and 2015, the 95th 
percentile of daily precipitation numbers decreased, 
with most years recording between 20 and 25 mm of 
95th percentile daily precipitation. Projections indicate 
that these numbers will increase until 2060.

The total number of days in one season with a maximum 
temperature greater than or equal to 35°C (NT35) 
serves as an indicator of heat stress. During the long 
rainy season, the NT35 value has historically remained 
extremely low, with no days above 35°C. However, 
future climate projections indicate that the NT35 value 
will drastically increase in the lower midland agro 
ecological zones of the county, suggesting extreme 
heat that could last for up to 3 weeks (Figure 11). 
Between 1985 and 2015, the NT35 value remained 
extremely low, with most years experiencing fewer than 
5 days of high temperatures. However, projections 
indicate a drastic increase in the NT35 value, especially 
in lower midland agro ecological zones. It is projected 
that during the long rainy season, there will soon be 
10 or more days with temperatures higher than 35°C.

Moisture stress serves as a measurement of the amount 
of moisture in the soil that is available to plants. Higher 
values of moisture stress negatively affect crop growth 
during the growing season. A comparison of historical 
and future trends indicates that the moisture stress 
is expected to increase across the county. The lower 
midland agro ecological zones, which experience high 
CDD values, will also experience significantly higher 
values of moisture stress than the rest of the county. 
Between 1985 and 2015, moisture stress values 
remained steady. Projections indicate an increase in 
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moisture stress across the entire county, especially the 
lower midland agro ecological zones. In the future, 
moisture stress values will increase. Drought-tolerant 
crop varieties can help to counteract this effect. 

The start of the growing season is estimated based on 
climatic conditions. Historically, the growing season 
in Murang’a County starts between early February 
and late March. Future climate projections suggest 
that the growing season will begin to start early in the 
upper highlands and midland agro ecological zones 
of the county, while the county’s lower midland agro 
ecological zones will experience a delay of up to 3 
weeks. 

The estimated length of the growing season (LGP) is 
also estimated based on climatic conditions. In the 
future, the LGP will drastically decrease throughout 
the county (Figure 9). Some locations will lose more 
than 1 month of suitable growing days during the 
long rainy season. This shorter LGP will have serious 
implications on farming. Between 1985 and 2015, 
the growing season shortened significantly. Although 

future predictions seem to show this trend stabilizing, 
the average LGP in the future will hover around 2 
months. This short window does not provide enough 
time to grow the majority of the cereal crops that the 
region currently grows. 

During the short rainy season, the county historically 
experiences around 50 CDD. In the future, the 
county will experience between 35 and 40 CDD. This 
suggests less drought throughout the county. On the 
other hand, P5D numbers have historically remained 
low during this season. Future climate projections 
indicate that P5D and 95th percentile daily precipitation 
numbers will increase significantly across the county, 
with increases in 95th percentile daily precipitation 
numbers mainly concentrated in the upper highland 
agro ecological zones of the county. NT35 values 
have historically remained extremely low in Murang’a 
County, with no temperatures above 35°C. However, 
future climate projections indicate that NT35 values will 
increase in the lower midland agro ecological zones of 
the county. Similarly, moisture stress and LPG values 
are expected to increase across the county during the 
short rainy season. 
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Figure 6: Elevation, Average precipitation in mm, and average temperature in °C of Murang’a County for the long rainy season

Figure 7: Historical monthly mean temperature and precipitation (average 1985-2015) in Murang’a County. The first long rainy season 
is the 100-day wettest period from January to June, while the second, the short rainy season is the 100-day wettest period from July 
to December. Bars represent total monthly precipitation, whereas red and blue lines represent maximum and minimum monthly mean 
temperatures, respectively.

‘Long rainy season’ ‘Short rainy season’
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Figure 8: Annual total rainfall trends for the long rainy and short rainy seasons in the past (1985-2015) and in the future (2020-2040 and 
2041-2060)

Figure 9: Annual mean temperature trends for the long rainy and short rainy seasons in the past (1985-2015) and in the future (2020-2040 
and 2041-2060)
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Figure 10: Historical, future projected, and projected change for the 95th percentile of precipitation in mm, for the short rainy season
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Figure 11: Historical, future projected, and projected change in the total number of days with maximum temperature greater than or equal 
to 35°C for the long rainy season
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3.2 The Climate from Farmers’ 
Perspectives 

In focus group discussions, Murang’a County farmers 
reported intensifying climate change effects. These 
effects reduce crop and livestock production. The 
different agro ecological zones of Murang’a County 
tend to experience different effects. Farmers in the 
lower midland agro ecological zone, confirm that there 
is reduced yields due to erratic rainfall patterns and 
unpredictable planting seasons. There is increased 
post-harvest pests and diseases and farmers store 
their maize and other cereals produced in improvised 
storage bags to reduce post-harvest losses.

In 2019, they replanted their crops thrice due to 
unpredictable rains. Traditionally, the long rainy season 
would start on March 15th and the short rainy season 
would start on October 15th. In 2019, however, the 
rainy seasons were delayed. This affected planting 
calendars and food security. Farmers confirm that 
the resurgence of invasive pests and diseases can be 
attributed to climate change, especially in the lower 
midland agro ecological zones.

The farmers also attest that during the peak dry season, 
between December and February, water scarcity 
affects their farms and leads to the premature death of 
some animals. In extreme cases, water scarcity leads 
to famine. These communities end up depending on 
relief food during these months.

Extreme rainfall is a significant risk for Murang’a county. 
High rainfall leads to swelling of the rivers Sagana, 
Mathioya, Saba, Githanja, Mbaro and Maragua. The 
rainy season has lengthened from 2-3 to 4-5 months, 
which affects the planting calendar. Landslides 
and mudslides are also very common in the upper 
highlands agro ecological zones.

Farmers have also identified frost as a main climatic 
hazard especially in the upper highland agro ecological 
zones. Frost mostly affects the tea value chain. Other 
hazards that the farmers identified include lightning 
and strong winds in the upper highland and midland 
agro ecological zones.  These hazards mostly affect 
the banana value chain. 

Amazing ladies Cooperative society comprising women 
involved in the chicken value chain identifies reduced/ 
low temperatures as a key climatic hazard affecting 
this value chain. They have therefore incorporated 
indigenous knowledge to adapt to the climatic 
hazards. They use jiko to increase the temperature for 
the chicks’ survival and develop housing units using 
improvised materials such as sacks to ensure that the 
chicks are warm.

Climatic conditions in the upper highlands agro 
ecologies affect farmers who live in the lower midland 
agro ecological zones. For instance, excessive rains 

in the upper highland leads to runoff affecting water 
bodies (rivers, dams) quality in the lower AEZs. This is 
a result of sediment load and water pollution. In one 
instance, the water of Ndakaini dam was polluted. This 
led to disruption in the city of Nairobi’s water supply. 

3.3 Climate Vulnerabilities Across 
Agriculture Value Chain

Extreme weather events and patterns have impacted 
Murang’a County’s agricultural system. Drought 
and irregular rain falls cause low yields, which leaves 
rural households more susceptible to food insecurity. 
Other significant climatic hazards include moisture 
stress, strong winds, and heat stress. Moreover, in the 
recent past, Murang’a County has since experienced 
a locust invasion which has exacerbated the county’s 
vulnerabilities. The invasion affected mainly Kiharu 
constituency, where the swarms had migrated from 
the neighboring Machakos County, they have ravaged 
the vegetation destroying crops and other vegetation 
(FAO, 2020).

3.3.1 Avocado

Avocado is a water-loving plant, and moisture stress 
causes poor growth, pests, diseases, and poor quality 
in avocados. Avocado trees have shallow root systems; 
their roots lie between 6 to 8 inches from the topsoil 
(Allman, M, 2018). It is therefore necessary for farmers 
to mulch their avocados trees to prevent the soil from 
losing moisture.

Additionally, moisture stress inhibits photosynthesis. A 
comparison of historical and future trends in Murang’a 
County indicates that levels of moisture stress are 
expected to increase across the county during the 
long rainy season. This will increase the vulnerability of 
the avocado value chain. The lower midland parts of 
Kiharu and Maragua sub-counties are characterized by 
semi humid, transitional and semi-arid characteristics 
that are likely to be hit hard by increased levels of 
moisture stress.

The post-production process is negatively affected by 
moisture stress, leading to high overhead costs and 
reduced profit margins and household income. 

Another climate hazard that affects this value chain 
is excessive rainfall. Waterlogged or saline soils are 
unsuitable for avocado plants because avocado plants 
are sensitive to excessive moisture and salinity. Too 
much water can drown the roots; their shallow nature 
renders them unable to absorb oxygen. If fruits are wet 
for more than 48 hours, they can become infected 
by anthracnose and other fruit rot diseases like stem 
end rot. Avocado root rot (Phytophthora cinnamomi) 
is another common fungal disease. Soil needs to be 
well drained to prevent excessive moisture content. 
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The county recommends the use of plant varieties with 
resistant roots (Biovision, 2020). Avocado root rot is 
primarily a post-production problem. The disease can 
cause losses of up to 60% of the product (Kimaru, K, 
S, 2020). Excessive rainfall leads to a decrease in the 
amount of arable land available for avocado orchards. 
This is further exacerbated by impassable roads that 
make it difficult to procure seeds. This also poses 
major marketing setbacks, as it inhibits delivery to 
markets.

Moreover, as an emerging hazard, the locusts invasion 
spotted in Kiharu and Kandara in Muranga County 
destroyed  avocado fields by devouring their leaves and 
leaving the fruits emaciated and some trees drying up. 
The presence of these ravenous pests has left residents 
vulnerable as most do not have the know-how and the 
capacity to control the desert locusts. 

3.3.2 Banana

Drought is one of the significant climatic hazards to 
the banana value chain. It can lead to seedling loss, 
low moisture levels, and fungal diseases such as yellow 
sigatoka leaf spot, banana nematodes, and weevils. 

The large leaf area and shallow root system of the 
banana plant makes it extremely sensitive to water 
shortages (Robinson, 1996). Consequently, banana 
plants require supplementary irrigation during dry 
periods to prevent decreased yield and quality. Drought 
also leads to yellow and dry banana leaves, reduced 
production, falling stems, and scorched bananas. 
Drought affects the lower midland farmers severely. 

Drought also affects post-production activities; less 
processing occurs because of poor-quality bananas. 
This leads to less marketing activity and reduced 
income. The farmers who belong to cooperatives are 
less impacted, as cooperatives construct marketing 
sheds that allow farmers to sell more and increase 
their income. 

Another climate hazard that affects this value chain 
is strong winds. Strong winds can lead to high 
evapotranspiration rates and decrease levels of 
moisture in the soil. Strong winds affect crop husbandry 
practices, cause banana stems and trees to fall, and 
allow pests and diseases to spread. Wind erosion 
leads to a dusty working environment. This may lead 
to contaminated products, which affects sales. Strong 
winds also destroy storage sheds and therefore affect 
the post-production processes.

One of this value chain’s major concerns is the extinction 
of traditional/indigenous banana varieties. It is not clear 
whether the extinction is occurring because of climate 
change or other factors. More research is needed to 
preserve the local banana varieties. Various studies 
show that the popular Cavendish breed is threatened 
by Panama disease, a deadly fungal infection (Baral, 

A, 2019). Some researchers are trying to impede this 
process by developing a disease-resistant gene (Dale 
et al., 2017). This will increase productivity and disease 
resistance in the local banana crops.

3.3.3 Dairy (Cow)

Drought impacts the dairy cow value chain as it 
decreases the availability of cattle feed and water. 
Farmers’ fodder production is compromised due to 
reduced pasture quality. This forces farmers to seek 
alternative feed sources or reduce their cattle’s intake. 
This leads to malnutrition. Farmers who use drought-
tolerant fodder like brachiaria sp, and who engage 
in water harvesting and fodder conservation are less 
vulnerable to the consequences of drought. 

Excessive rainfall leads to erosion, disrupted 
transportation networks, increased labor costs, 
parasites and diseases like pneumonia and foot rot, 
and the leaching of nutrients from the soil. Leaching 
leads to poor-quality fodder, which affects productivity.

Disrupted road networks affect artificial insemination 
services and milk transportation. This leads to post-
production losses such as spoilage. Cooperatives’ 
activities are affected by the reduced production. Low 
production results in low sales. The farmers located 
in the upper highlands AEZs are more affected by this 
climatic hazard than the farmers in the lower midland 
agro ecological zones. 

Excessive rainfall causes cold and wet conditions, which 
lead to pneumonia and foot rot. These diseases are 
very expensive to treat and lead to reduced productivity 
and income.

The dairy value chain in the county has also been hit by 
the locust invasion. This is essentially since the swarms 
of locust wiped out planted grass (especially nappier 
grass), a primary source of feed for the dairy cattle. 
With the reduction of the forage yields, it is expected 
that the milk production will decrease. 

3.3.4 Local Chicken

Local chickens are very sensitive to dry spells, as 
they are vulnerable without adequate food and water. 
Most of the farmers in the county practice free-choice 
chicken feeding, and chicken feed is usually unlimited. 
However, drought limits the availability of chicken feed. 
During droughts, farmers resort to rationing their feed. 
This leads to production decline and losses. Not all 
farmers suffer the effects of drought equally; wealthier 
farmers have the capacity to engage in water-harvesting 
techniques, and to purchase and store supplementary 
feed. Drought affects the poor adversely and results 
in low volumes of product and reduced shelf life. This 
leads to reduced marketing activity.
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Heat stress is another significant hazard. Future 
climate projections indicate that in the future, the total 
number of days with a maximum temperature greater 
than or equal to 35°C will increase in the lower midland 
agro ecological zones. These high temperatures 
make chicken feed scarce. This leads farmers to use 
supplementary feeds and bird multivitamins. This 
affects the birds’ weight, brooding behavior, and 
hatching and survival rates. 

Heat stress also leads to diseases and the corresponding 
veterinary costs. Heat stress and dry spells decrease 
the production of eggs, meat, and manure. Women are 
more involved in this value chain than men and youth; 
therefore, they are more impacted by this hazard. 

4. Adaptation to Climate 
Change and Variability
4.1 Factors that determine future 

vulnerabilities to and impacts of 
climate change

The majority of farmers in Murang’a County are highly 
vulnerable to climate change. There are underlying 
factors that increase the sensitivity and exposure of 
the individual farmers to climate change while at the 
same time undermining their adaptive capacity. These 
factors include among others, biophysical, economic, 
educational, institutional, policy, market and social 
factors. 

Farmers who have access to well-developed 
infrastructure, education, and credit facilities are 
better-equipped to adapt to climate change. The poor 
are less likely to have money for pest and disease-
management. Furthermore, extension services are 
demand-driven and likely to favor the rich, who can 
afford to seek help from both public and private service 
providers. Irrigation facilities are often monopolized by 
the rich, due to their high operational costs. 

The elderly and the disabled are often adversely 
affected by pest and disease control measures. They 
are largely responsible for spraying and pruning the 
trees and are therefore more likely to be impacted by 
high levels of pests and diseases.

The farmers in the lower midland agro ecological zones 
are more exposed to floods, drought, and precipitation 
variability. Similarly, the upper highland farmers are 
slightly more exposed to landslides and mudslides.

4.2 Adaptation Options 

Farmers and institutions in Murang’a County have 
come up with on-farm adaptation strategies to combat 
climate change. Some of the on farm-adaptation 

options in Murang’a County include using drought-
tolerant and early-maturing crop and livestock breeds, 
timely planting, conserving fodder, soil, and water, 
engaging in conservation agriculture, using certified 
agricultural inputs, diversifying value chains, and using 
water harvesting technology like water tanks and water 
pans.

4.2.1 Ongoing Adaptation Practices

Within the livestock value chain, farmers have adopted 
diversification as an adaptation strategy; Farmers are 
now keeping cattle, sheep, poultry, goat, as well as 
pigs and rabbits. During the rainy seasons, farmers 
conserve fodder as hay, to use during dry spells. To 
adapt to dry spells, farmers are also growing drought-
tolerant fodder, fodder trees such as the Calliandra 
(Calliandra calothyrsus) and Leucaena (Leucaena 
leucocephala) trees, and drought-tolerant grass such 
as Rhodes grass or brachiaria sp.

As pests and diseases proliferate, farmers ensure 
their livestock’s health by administering vaccinations. 
The Veterinary Department, in collaboration with 
private providers, engages in disease surveillance and 
management.

Artificial insemination (AI) is an important adaptation 
strategy. It is administered by both public and private 
service providers. AI leads to cows that produce more 
milk and higher-quality butter. AI also impedes the 
transfer of venereal disease. 

Murang’a County is highly vulnerable to erosion, due 
to the steep slopes of the highlands. Farmers are 
therefore practicing sustainable land management 
practices such as constructing terraces and using 
fanya juu, fanya chini, grass strips, retention ditches, 
and trash lines.

Farmers are also using soil and water conservation 
strategies like cover cropping, minimum tillage, crop 
rotation techniques, and planting fodder grass and 
trees. The diminishing amounts of arable land in 
Murang’a County present a challenge to these practices. 
Currently, 55,780 ha of the county is reserved for soil 
conversion, while 11,156 ha is being used for organic 
farming (Murang’a County Government, 2018).

The Kenya Forest Service, the Water Resource Authority, 
and the Upper Tana Natural Resource Management 
Project have spearheaded tree planting, riverbank 
stabilization, and water catchment protection activities 
in the Aberdares forest. Murang’a County farmers, with 
the help of certain institutions, are establishing and 
managing their own agroforestry. Currently, 1084 km² 
of land is being used for farm forestry while 282,774 
people are involved in farm forestry in the County, with 
an average of 105 trees per farm (Murang’a County 
Government, 2018). 
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4.2.2 Potential Practices

Climate change is complex; future scenarios predict 
an increase in dry spells, moisture stress and flood 
risks in Murang’a. Current adaptation options are not 
sufficient to tackle the complexity of future climate 
hazards. Potential adaptation strategies that could be 
implemented in the county include more research on 
hardy animal breeds and plant varieties.

Farmers need to be more prepared for climate change 
hazards.  For instance, landslides are a common threat 
in the county. There is a need for landslide monitoring 
and an early warning system that is currently missing in 
the county. These systems provide warnings of a slope 
movement in time to allow construction of physical 
structures that will reduce the climatic hazard. Specific 
monitoring techniques include field observation and 
use of ground motion instruments such as radar and 
vibrating meters. These instruments can be metered 
for real time warning. This will help in risk reduction 
(KMD, 2016).

Murang’a County employs only one staff member who 
works on early warning systems. The county can also 
focus on investing in automated weather stations and 
more staff to ensure reliable data.Other institutions 
in the county  also face the challenge of inadequate 
human resources. There is a need for more personnel 
in the county to provide a pathway for more climate 
change interventions.

Moreover, the county needs to build its capacity on 
desert locust monitoring and surveillance. It also needs 
to acquire the necessary equipment, technology and 
personnel for aerial and hand-held spraying.

Conservation agriculture and climate-smart agriculture 
practices can help farmers adapt to climate change. 
Key institutions can assist the poor with financial and 
non-financial support.

Solutions to marketing challenges include strengthening 
farmers’ cooperatives, value addition, improving 
market infrastructure, and radical partnerships and 
collaborations among key stakeholders. The county 
could focus on upgrading roads and vehicles, as well 
as digital marketing.
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Delayed and decreased input 
acquisition; high cost of 

nursery maintenance; risk of 
losing seedlings due to lack of 

water

Delayed planting; poor crop
performance; excessive use of 
water for irrigation; poor-quality 

produce; low volumes; 
increases in management 
costs; pests and diseases; 

water stress; stressful working 
conditions for laborers;

loss of soil nutrients and 
moisture.

Scorching of aggregated 
bananas; loss of value of 

harvested bananas; 
faster-drying of banana chips; 

weight loss of harvested 
bananas; low volume. 

Low volumes for 
transportation and low income 
for transporters; few market 
links due to low volume; low 
income for traders, farmers, 
middlemen, and processors.

Banana Provision of
Inputs

Product
Marketing 

Harvesting
Storage and
  Processing  

On-Farm
Production

Dry Spell
Consequences 

Promoting water harvesting for 
crop establishment and 

propagation; using shade nets 
for nurseries and mist 

irrigation; collective acquisition, 
transportation,  and delivery of 

goods.

Water harvesting for banana 
production, irrigation, and 

conservation; using harvesting 
sheds; bagging bunches; 
organic farming; minimum 

tillage; cultivating early in the 
morning and late in the 

afternoon.

Establishing aggregation 
centers; encouraging 

collective aggregation and 
processing.

Promoting online marketing; 
promoting technologies that 
can boost quality value-addi-

tion and marketing.

Automated propagation; 
moisture detection; soil-less 
media; refrigerated or cold 

trucks to transport seedlings 
and plantlets. Improving rural 

roads.

Drip irrigation for banana 
production;  bagging  bunches 

and harvesting sponges;
 engaging in conservation

agriculture.

Promoting specialized 
aggregation sheds that 

regulate temperatures inside 
centers; solar powered 

banana drying; mechanized 
banana weighing.

Digital marketing; packaging  
bananas in crates; waxing  

bananas.

Magnitude of
Impact

Farmers’ Current 
Coping Strategies 

Potential 
Adaption Options 

Underlying Factors

 Poor farmers have no 
resources, therefore cannot 
access credit; inadequate 

infrastructure makes the poor 
more vulnerable.

No resources/funds; 
poor-quality produce; limited 

irrigation facilities at farm 
level; high illiteracy levels; 

most farmers operate 
individually and cannot access 

funding from 

Some farmers are able to put 
up storage facilities and 

aggregation centers; some 
farmers form cooperatives 

and groups to construct 
marketing sheds;  banana 

handlers can use technology 
to reduce losses.

Contract farming; poor 
insurance policies; little price 
guarantee; cooperatives are 
able to aggregate produce; 
high capital base enables 

farmers to maintain volumes 
and incomes

Destruction of hardening 
structures; loss of moisture; 

Plant withering.

Lodging of banana stems; 
increased evapotranspiration; 

destruction  by falling of 
agroforestry trees; spread of 

pests and diseases; damages 
during harvesting;  wind 

erosion; poor health due to a 
dusty environment.

Poor-quality banana leading 
to few links and low income; 
low prices due to immature, 

low-quality bananas.

Using wind breaks and metallic 
or strong wooden posts; using 

improved/specialized cold 
trucks 

Using wind breaks; propping  
bananas; planting short 

varieties; minimal tillage and 
mulching.

Reinforcing mini-structures at 
the farm level; upscaling  

cold truck transport; using 
tsunami detectors.

Establishing support system for 
bananas to prevent lodging; 
establishing harvesting vails 
like conveyers; engaging in 

conservation agriculture.

Magnitude of
Impact

Strong Winds
Consequences 

Farmers’ Current 
Coping Strategies 

Potential 
Adaption Options 

Underlying Factors Lack of strong propagation units 
to withstand strong winds

Lack of strong propagation 
units to withstand strong winds.

Institutions or groups can build 
aggregation centers, while 
individual farmers cannot.

Most farmers lack marketing 
resources; most farmers 

operate individually, hence 
poor quality/ immature 

bananas; no aggregation 
centers.

Moderate Major Major Major

Moderate ModerateMinor

Low quality and volumes 
delivered; low income; dusty 

processing environment, 
leading to contamination; high 
losses due to contamination; 

low weight, immature 
aggregated bananas; 

destruction of aggregation 
sheds by the winds.

Promoting aggregation sheds. Using marketing sheds; 
cleaning  bananas before 

marketing; packaging  
bananas.

Using online marketing; 
engaging in automated 

banana weighing and pricing; 
using marketing crates, 
aggregation sheds, and 
digitalized marketing.

Promoting specialized 
aggregation sheds that 

regulate temperatures; using 
specialized packaging to 

prevent contamination; using 
automated weighing.

Moderate-Major

Adaptation strategies used in selected value chains in Murang’a County
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Increased costs of inputs like  
multivitamins; when there is 

an outbreak of disease, 
extension advice is costly.

Chicken do not feed properly, 
leading to low productivity.

Reduced volumes of eggs;  
shelf-life of meat is reduced.

Reduced weight of live birds; 
prices reduce due to low 

weights.

Constructing improvised 
chicken structures, like makuti, 
bamboo, and sisal structures, 
because they are cheap and 
provide aeration for the birds; 

using locally-available 
materials rather than 

purchasing expensive feeds.

Using locally-available raw 
materials like omena, maize 
by-product, and sunflower to 

increase nutrient value; 
feeding birds local 

greens/fodders like lucern to 
harden egg shells; vaccination 

and deworming.

Selling live chickens rather 
than slaughtering them.

Using available technology 
like WhatsApp to link and 

market their products; using 
a standardized scale to 

weigh birds.

Connecting farmers to 
financial institutions; 
educating farmers on  

available service providers.

Mixing feeds as groups; 
adopting feeding systems that 
preserve both feed and water.

Organize transportation as a 
group to minimize costs; 
adopting better ways of 

collecting eggs, like of trays.

Sell in groups to increase 
bargaining power; using 

poultry cooperatives; 
pricing chicken  according 

to weight.

Magnitude of
Impact

Farmers’ Current 
Coping Strategies 

Potential 
Adaption Options 

Underlying Factors
Women and youth are mostly 

affected, because they are more  
involved in poultry keeping, and 

because  men are more 
economically empowered.

High temperatures affect the 
chickens’ feeding routines and 
lower production; women and 

youth suffer because  they 
comprise the majority in this 

value chain.

Due to heat stress, volume of 
eggs is reduced; 

lowland-dwellers are more 
affected, because they keep 

large numbers of birds.

Limited infrastructure to 
connect farmers to buyers.

Lack of capital for start-ups or 
expansion; farmers are unable 
to access or afford extension 

services; unavailable raw 
materials like rice husks, 

sunflower, and maize.

Poor-quality feeds due to lack 
of good raw materials; 

inadequate portable water to 
dilute vaccines for chicken  in 
Wempa, Ithanga, Kambiti, and 

Maranjau.

Low sales and prices due to 
weight loss and reduced egg 

size; few farmer-buyer links due 
to low production. 

 Borrowing from chamas; using 
table banking and microfinance; 

using Uwezo funds, youth 
enterprise funds, and grants; 
getting information from TV, 

radio, and farmers' field 
schools.

Using free-range farming 
systems; using household 

remains;  harvesting rainwater 
and storing it in water tanks 

and reservoirs.

Organizing farms into 
groups; using financial 

services and farmer training 
programs; conserving feed; 

using alternative feed 
sources like insects.

Using appropriate feeders and 
drinkers to maximize  available 

feeds; poultry vaccination; 
community training and 

learning through  programs.

Minor-Major Minor-Moderate Minor-Moderate

Magnitude of
Impact

Dry Spell
Consequences 

Farmers’ Current 
Coping Strategies 

Potential 
Adaption Options 

Underlying Factors Chickens are often kept by 
youth and women because 
men feel that they are not 
economical; men are more 

economically empowered than 
youth and women.

Some areas, like Kamiti, 
Kangungu, Gikou; and Mithii 
lack adequate water for birds 

and vaccines.

Provision of
Inputs

Product
Marketing

Harvesting
Storage and
  Processing  

On-Farm
Production

Reduced transportation of 
chicken products; reduced 
collection and slaughtering.

Minor

Moderate Moderate

Chicken
(Local)

Moderate-Major

Opting to dispose of a 
percentage of their birds before 
the onset of a dry spell; using  

modern technology to link 
farmers to farmers and  

markets; using the weight of a 
bird to determine price.

Forming of farmers groups, like 
chicken groups, to increase 
bargaining power; forming 

market channels like cooperative 
societies; forming policies to 

standardize poultry products and 
trade.

Youth and women are more 
economically affected 

because they are more 
involved in chicken farming.

Good market infrastructure will 
improve the sale of chicks and 
eggs; importation cheap eggs 
and counterfeit feeds reduces 

the local market.

Heat Stress
Consequences 

Moderate-Severe

Rehabilitating rural roads; 
establishing village-based 
collection days for poultry 

products; establishing poultry 
slaughtering centers for value 

addition.

Using cheap and efficient 
methods of  transportation  like 
motorbikes; opting to sell live 
birds rather than slaughtering 

them.
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Soil moisture decreases,  
lowering fodder production.

Reduced fodder leads to low 
milk production; cows develop 
downer cow disease- due to 
poor feeding; long calving 

intervals.

Low volumes of milk; low 
volumes of milk aggregated; 
reduced income due to low 

volumes. 

Increased milk prices; 
reduced  promotion activity; 

milk shortages.

Water harvesting; using 
technology like Tumbukiza;  

leasing land for fodder 
production and silage making; 

using farm by-products like 
maize stores, and bean straw.

Using farm by-products like 
maize stores and bean straw; 
using supplements; outsourc-

ing fodder.

Using conserved fodder in the 
forms of silage and hay; using 

dairy cooperatives that 
provide farmers with feeds 
and supplements; changing 

the mode of transport to 
motorbikes instead of vehicles

Negotiating prices with 
processors; using inexpen-

sive promotion channels like 
county government events; 
entering into contracts with 

distributors.

Enhancing water harvesting 
technologies like irrigation 

schemes; enhancing 
silage-making and educating 

farmers on fodder 
conservation; introducing 
drought-resistant fodder 

varieties.

Enhancing fodder conservation 
in the form of silage and hay; 
Enhancing dairy cooperatives’ 

capacity to stock inputs; 
farmers stocking their own 

feeds; enhanced use of motor 
cycles to transport milk.

Growing protein-rich fodder 
trees and shrubs; establishing 
highly-nutritious grass fodder 

like Rhodes grass; 
establishing alternative fodder 
like Brachiaria; creating dairy 
cooperatives  input shops for 

hay and supplements.

Adding value to raw milk; 
using social media to 

promote products; start 
milk-dispensing centers.

Magnitude of
Impact

Drought
Consequences 

Farmers’ Current 
Coping Strategies 

Potential 
Adaption Options 

Underlying Factors
Small land sizes, limiting the 

production of fodder.
Poor farmers are unable to 

outsource fodder.
Small-scale farmers are 

more affected; operational 
costs are transferred directly 

to farmers.

Farmers in dairy cooperatives 
handle low volumes of milk 
because of the  operational 

costs

Soil erosion causes low soil 
fertility and low fodder 

production; outbreaks of 
diseases  and parasites; 

poor-quality fodder due to 
excessive soil leaching.

Poor feeding due to reduced 
fodder production; outbreaks 

of disease and parasites; 
reduced delivery of A.I 

services due to bad roads.

Low farm-gate milk prices; 
increased promotion costs; 

low sales.

Magnitude of
Impact

Excessive Rainfall
Consequences 

Farmers’ Current 
Coping Strategies 

Potential 
Adaption Options 

Underlying Factors

Provision of
Inputs

Product
Marketing

Harvesting
Storage and
  Processing  

On-Farm
Production

Delayed or cancelled milk 
delivery; low amounts of 

aggregated milk; delay in milk  
transportation.

Major

ModerateModerateModerate

Moderate

Dairy
(Cow)

Moderate-SevereModerate-Major

Moderate-Major

Building terraces; using fodder 
strips; administering 

vaccinations; performing 
routine management; using 

manure and  fertilizers.

Harvesting water through 
dams; enhancing disease 

surveillance and the 
dissemination of advisories; 
introducing high-protein and 

Upscaling silage making; 
enhancing drainage in low 

areas; enhancing vaccination, 
disease surveillance, and 
vector control; improving 

access roads through 
grading, marraming, and 

tarmacking.

Farmers who live on sloped 
terrain are more affected.

Poor farmers are unable to 
access veterinary services; 

outsourcing of fodder.

Dairy cooperatives handling 
low volumes of milk.

Increasing the number of 
collection centers and routes; 
using alternative transport like  

motorcycles.

Negotiating prices;  using 
less-expensive promotion 

strategies  like county events;  
creating contracts for  

distributors and sourcing for 
other outlets.

Using supplements; 
outsourcing high-quality fodder 

and treatment; vaccination, 
spraying, and deworming; 
using AI and motorcycles.

Enacting price-regulation 
polices; organizing promotion 

events like roadshows; 
diversifying milk products.

Dairy cooperatives located in 
places with poor road 

networks

Upgrading access roads;  
enhancing the use of 

motorcycles that can access 
bad roads.
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Moderate

 Farmers competing for land in 
suitable areas, raising prices;  

poor-quality planting materials; 
stunted, non-vigorous seedlings that 

do not survive when transplanted 
and that slow growth and 

establishment; low demand for  
organic and inorganic fertilizers  

when soils are dry.

Low demand for extension services, 
because farmers demand services 
when land is moist and there are 
many ongoing activities on farms; 

slow plant growth due to low uptake 
of nutrients; Proliferation  of pest 

and disease attacks.

Reduced yields due to little 
moisture; few and small low-quality 
fruits; high rate of fruit fall during the 

growing season; higher cost of 
sorting and grading; less demand 

for transport.

Less interaction between buyers 
and farmers due to low yields; this 
discourages farmers from building 
market links; low market prices; 
reduced supply to pack houses.

Using of high-density planting. 
Irrigating; building community-based 

tree nurseries; enforcing nursery 
standards; diversification by

agro-dealers.

Using of electronic and print media; 
engaging in conservation agriculture 

like  insect traps and mulching.

Diversifying transport and network 
business

Using electronic and print media; 
marketing in groups. 

Upscaling irrigation schemes; 
targeting avocados in lower  areas; 
upscaling community-based tree 
nurseries; continuously training 

agro-dealers.

Upscaling use of electronic and print 
media like Kangema FM; enhancing 
the use of conservation agriculture. 

Upscaling transport diversification. Upscaling the use of electronic and 
print media; introducing  specific 
marketing programs and agents; 
using group meetings like church 

for passing information; 
constructing bulking centers.

Magnitude of
Impact

Farmers’ Current 
Coping Strategies 

Potential 
Adaption Options 

Underlying Factors

Farmers with good economic status 
are able to purchase land in 

high-potential areas, even when land 
prices are competitively high.

Farmers with resources are able to 
install irrigation and inputs for pest 
and diseases management; they 
are also able to pay for private 
extension services; education 

influences pest and disease control 
technology; old  farmers are not 

able to carry out some managerial 
procedures, like spraying, pruning, 

and using traps.

Farmers who are able to install 
irrigation systems will not be 

affected by low yields.

Large-scale farmers are able to get 
some good yields, even during dry 
spells; small-scale farmers are not; 
agro-ecological zones determine 

whether farmers will have fruits or not 
during the dry spell; upper, cooler 

areas are less affected by soil 
moisture stress.

Less arable land for avocado 
orchards due to flooding; high cost 
of transportation of plant materials 

because of impassable roads, 
leading to low quality of seedlings; 
high cost of organic and inorganic 

fertilizer transportation.

Poor access to extension services, 
due to poor roads;  excess rain 

leaches nutrients from soil, leading 
to poor growth; increased input 
costs higher costs for pest and 

disease management.

Low market attendance and 
farmer-buyer links;  during heavy 

rains, farmers and other 
stakeholders are not able to attend 
meetings; unpredictable fruit prices, 

caused by  poor negotiations; 
irregular supplies and sales; 

farmers are unable to harvest and 
deliver fruits.

Individual farmers are constructing 
good drainage systems;  purchasing 

seedlings and planting materials 
from nearby nurseries; on-farm 

composting of farm yard manure.

Using electronic print media; 
engaging in conservation 

agriculture, split application of 
fertilizers, and integrated pest and 

disease management.

Constructing community drainage 
systems; upgrading rural roads; 
procuring fertilizers and manure 

early. 

Encouraging and enhancing use of 
electronic and print media;

upscaling split application of 
fertilizers and planting of cover crops; 

upscaling integrated pest and 
disease management.

Magnitude of
Impact

Excessive Rainfall
Consequences

Farmers’ Current 
Coping Strategies 

Potential 
Adaption Options 

Underlying Factors
If a  farmer has the resources, he/she 

is able to move to suitable land.
Farmers need resources to buy 

pesticides and pay laborers; 
education influences  pest and 

diseases management practices; old 
farmers are not able to carry out 
some operational procedures.

 Farmers may need to spend 
resources on upgrading infrastructure 

that facilitates produce delivery to 
pack houses; educated farmers are 

able to access information about 
prices through the internet.

Avocado Provision of
Inputs

Product
Marketing

Harvesting
Storage and
  Processing  

On-Farm
Production

Disruption of harvesting programs; 
harvested fruit develops lenticel 

damage, leading to high
post-harvest losses; high cost of 

sorting and grading due to lenticel 
damage and fungal diseases; high 

cost of transportation and high 
post-harvest losses, due to
impassable roads, delayed 

collection.

Timely harvesting, guided by the 
weather forecast in order to minimize 

damage; upgrading rural access 
roads.

Using electronic and print media; 
planning and implementing contracts 
early;  timely supply of produce; using 
weather forecasts; sourcing produce 

form different regions.

Conducting virtual meetings; 
drawing contracts with clauses that 
protect the players against climate 
hazards; using group marketing 

and storage facilities.

Installing storage facilities where 
fruits can be bulked when the 

weather is favorable; timely delivery 
of weather forecasts; upgrading rural 

access roads.

Moderate-MajorModerate-Major

Moderate-Major Moderate-MajorModerate-Severe Severe

Major

Road improvement requires 
resources; youthful farmers are able 

to harvest their own crops; 
education  influences 

decision-making , which determines 
post-harvest losses.

Moisture Stress
Consequences 

Figure 12: Climate variabilities and adaptation strategies across selected value chains in Muran’ga County
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5. Policies and strategies on Climate Change  
Murang’a County is adopting several national policies that are geared toward tackling climate change and associated 
risks. Some of these policies provide information to farmers to help them plan and make viable economic decisions, 
and adapt to anticipated climate hazards (Table 1). 

Table 1: National policies targeting climate change adaptation and mitigation

Policy Year Policy Objective (s) Interventions Challenges 

National Climate 
Change Action Plan 

2013-2017 Increasing forest cover 
and rehabilitating 
degraded lands.

Conservation and management 
of riparian areas.
Forest rehabilitation, riverine 
protection, spring protection.
Construction of dams and 
water pans in the lowlands.

Funding is limited at 
the county level, which 
compromises their agenda.

Inadequate personnel.

Financially challenging for 
farmers to adapt to these 
strategies.

Lack of education/ awareness 
by some farmers. 

Limited by the cost of 
technologies like solar energy, 
inadequate personnel, and 
inadequate financing.

National Climate 
Change Framework 
Policy

2016 Integrated planning, 
budgeting, decision-
making and 
implementation. Raising 
public awareness 
on climate change. 
Researching in 
sustainable resource 
management.

Development and 
dissemination of climate-smart 
agriculture.

Offering extension services.

National Climate 
Change Response 
Strategy 

2010 Assess the impacts 
of climate change. 
Recommend research 
and technology to 
mitigate effects.

Offering early warning systems.

Kenya Climate 
Smart Agriculture 
Strategy 

2017-2026 Enhance farmers’ ability 
to adapt to climate 
change. 

Promoting soil and water 
conservation, conservation 
agriculture, use of drought 
tolerant crops, etc.

Kenya Climate 
Smart Agriculture 
Implementation 
Framework 

2018-2027 Fortify agricultural 
systems against climate 
change.

Reduce greenhouse gas 
emissions.

Using renewable energy 
sources. Helping farmers adapt 
to climate change. 

National Forest 
Policy

2014 Managing forests 
through an ecosystem 
approach. Conserving 
soil, water biodiversity, 
and environmental 
stability.
Increasing the 
forest cover while 
rehabilitating degraded 
sites.

Supporting forestry research, 
education, training, and 
technology transfer for 
sustainable development.
Promoting public, private 
and community participation 
and partnership in forest 
development. Ensuring that 
forests are protected and 
managed.

Agriculture Sector 
Development 
Strategy 

2010-2020 Helping agricultural 
enterprises to be highly 
productive, commercial, 
and competitive at all 
levels. 

Developing three prioritized 
value chains: French beans, 
bananas, and dairy cow.
Linking farmers to markets and 
providing farmers with market 
information.
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6. Institutional Capacity on Climate Change
Murang’a County’s institutions are key in planning, budgeting, and implementing responses to climate change. 
They collaborate with other programs and projects as well as with the private sector. Here is a list of institutions 
that are currently supporting agricultural interventions in Murang’a (Table 2).

Table 2: Institutions that are currently, supporting and implementing agricultural interventions in Murang’a

Off-farm 
Services

Institutions Interventions Challenges

Agriculture, 
Research, and 
Extension 
Services

Murang’a 
Directorates 
of Agriculture, 
Livestock, and 
Fisheries

On-farm demonstrations of new crop and livestock 
technologies, innovations and management practices
Educates and trains farmers on sustainable land 
management practices 

Provides technical advice on the water requirements of 
specific crops, and the ideal crop variety for the season. 

Provides advice on choosing breeds, conserving fodder, 
and managing diseases and pests.

Selects animals that suit different agro ecological zones.

The ratio of extension staff to 
farmers is roughly 1 extension 
worker for every 3500 farmers. 
Most wards have a single 
extension worker. 

Inadequate funds limit climate 
change interventions.

 

Inadequate infrastructure in 
enforcing logging regulations 
and tree-planting initiatives.

Insufficient public participation, 
consultations, and negotiations 
in managing conflicts around 
community borders.

Land is a limited resource in 
Murang’a County.
Inadequate policy and 
guidelines on proper land 
succession.

Murang’a County lacks a 
landslide monitoring and early 
warning system.

Kenya Agricultural 
Livestock Research 
Organization

Development and dissemination of climate-smart 
technologies.

Agricultural 
Finance 
Corporation

Trains and advises farmers on farming and animal 
husbandry practices. 

Anglican 
Development 
Services 

Plans and implements climate adaptation interventions. 
Educates communities on disaster risk reduction. Trains 
farmers on conservation agriculture and agroforestry.

Caritas Kenya Operates farmer field schools to demonstrate proper 
agronomic practices to farmers. 

Supports land management practices such as terrace 
excavation, the use of grass strips, conservation of the 
Maragua River, and water harvesting. 

Constructs water pans in Ichagaki and Nginda wards, in 
Maragua sub-county, and Kinyona in Kigumo sub-counties.

Kenya Forest 
Service 

Forest conservation and ecosystem conservation. 
Helps the Community Forest Associations plant trees. 

Manages 4 forest stations in Murang’a County: Wanjerere 
Station, Kimakia Station, Katare Station, and Kiambicho 
Station.

National 
Environment 
Management 
Authority 

Supervises and coordinates environmental issues. 

Oversees the Murang’a County’s Environmental Action 
Plans and State of the Environment report.

Water Resource 
Authority

Conducts research on water pollution, sediment load, and 
turbidity. 

Ensures that the water abstraction and pollution levels are 
managed and within allowable limits.

Water Resource 
Users Association 

Protects riparian area.

Rehabilitates degraded lands.

Upper Tana 
Natural Resource 
Management 
Project

Stabilizes riverbanks.

Plants trees. 

Protects water catchment-areas. 

Jomo Kenyatta 
University of 
Agriculture and 
Technology 

Research development and dissemination of knowledge.
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Off-farm 
Services

Institutions Interventions Challenges

Directorate of 
Livestock

Private Veterinary 
Officers

Provides AI services. 
 

Climate 
Information 
Services and 
Weather 
Advisories

Kenya 
Meteorological 
Department

Administers weekly bulletins and seasonal weather 
forecasts in the local language via media channels such 
as local radio and TV stations, social media platforms, and 
short message service.

Inadequate road networks 
affect delivery and 
transportation of input supplies 
and marketing activities

Prohibitive input prices e.g. 
certified seeds

Lack of collateral to qualify for 
credit facilities so as to invest in 
agricultural activities.

Longer distance to the markets

Farmer groups and 
cooperatives have limited 
marketing skills. 

Directorate of 
Crops

Provides weather advisories.

Early Warning 
Systems and 
Participatory 
Scenario 
Planning 

Kenya 
Meteorological 
Department 

Issues warnings on disasters like mudslides, landslides, 
floods, frost, etc.
 
Supports planning farm activities.  

Caritas Kenya Supports participatory scenario planning.

Financial 
Services (e.g., 
Rural Credit 
Schemes)

Agricultural 
Finance 
Corporation 

Provides credit facilities to farmers.

Non-financial 
Subsidies 
(Inputs)

The Anglican 
Development 
Services

Delivers humanitarian services like relief food during dry 
spells. 

County 
government, 
the Upper 
Tana Project, 
the National 
Agricultural and 
Rural Inclusive 
Growth Project, 
Bolbrix, Kenya 
Nut, Equatorial, 
and Aberdares 
Technology.

Provides seedlings, manure.

Cooperatives, e.g.
Saba Agribusiness 
Cooperative 
Society, 
Amazing Ladies 
Cooperative 
Society, etc.

Helps farmers benefit from economies of scale by reducing 
their input, storage, and transportation costs.

Agricultural cooperatives enable farmers to improve their 
product and service quality while reducing risks.

Kakuzi and Olivado 
Companies

Processing and output market. 

Oil extraction, packing.

Avocado shells are used as environmentally-friendly fuel, 
while avocado oil is used in the cosmetics industry.

Market 
Services and 
Infrastructure

Afrimac Nut 
Company

Value addition.

By-products and sludge are sold as pig feed.

Horticultural Crops 
Directorate 

Links farmers to markets.

Murang’a County 
Creameries 

Brookside Dairy 
Limited

Kenya Cooperative 
Creameries 

Aggregation, bulking, collection, milk processing, and 
marketing.

There are milk processors in the Kandara, Mathioya, 
Kangema, and Kahuro sub-counties.
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7. Synthesis and Outlook
Murang’a County is experiencing serious agricultural 
challenges. Local chicken, banana, dairy and avocado 
value chains represent the county’s agricultural diversity. 
This Climate Risk Profile analyses the vulnerability of 
these value chains. The climate risks that affect these 
value chains are specific to certain agro ecological 
zones. The upper highlands are more vulnerable to 
floods and erosion, while lower midland farmers are 
more affected by drought, moisture stress, and heat 
stress. These hazards decrease productivity, destroy 
farm products and structures, encourage pests and 
diseases, and increase food insecurity and malnutrition. 
Several programs, policies, and organizations assist 
farmers in adapting to climate change. However, they 
face various financial, institutional, and infrastructure-
related setbacks.

Murang’a County has undertaken significant initiatives 
to fortify its agricultural sector. These initiatives 
include on-farm practices that target water and soil 
conservation and management, such as crop rotation, 
grass strips, fanya juu, retention ditches, trash lines, 
agroforestry systems, the use of drought-resilient 
animal breeds, and pest management. In addition, the 
county has invested in off-farm services and programs 
such as early warning systems and weather advisories, 
extension services, and training.

It is important to consider the complexity of climate 
change, and to modify plans in response. For example, 
the county could consider adopting crop and livestock 
insurance to safeguard farmers, planting pest and 
disease-tolerant crops to improve production, and 
investing in water harvesting technologies, zai-pits, 
drainage channels, farmer-led irrigation, proper 
harvesting technologies, and cold storage and transport 
facilities. Marketing challenges could be combated 
by strengthening farmers’ cooperatives, developing 
market infrastructure, and structured contracts that 
safeguard the farmers’ interests. 

Legal, political, and institutional context is important 
in addressing climate change. County-level climate 
change policies, that are modified to fit local needs 
and resources, could represent an important step 
towards dealing with climate change. Currently, there 
is no climate change policy specific to Murang’a 
County. A climate change policy would provide the 
instruments needed to achieve the existing legislation’s 
objectives. Public and private funds that are intended 
for agricultural development and combating climate 
change can be used to create this policy. The county 
will also need to limit overlapping roles and confusion 
within its government. 
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10. Annexes
10.1 Glossary 

Absolute poverty: A household with a monthly adult-
equivalent total-consumption-expenditure per person of less 
than K Sh 3,252 in rural and peri-urban areas, and less than K 
Sh 5,995 in core-urban areas (KNBS, 2016).

Climate change: refers to a change in the state of the climate 
that can be identified (e.g., by using statistical tests) by changes 
in the mean and/or the variability of its properties, and that 
persists for an extended period, typically decades or longer. 
Climate change may be due to natural internal processes 
or external forcings such as modulations of the solar cycles, 
volcanic eruptions, and persistent anthropogenic changes in 
the composition of the atmosphere or in land use (IPCC, 2018).

Climate hazard: The potential occurrence of a natural or 
human-induced physical event or trend or physical impact 
that may cause loss of life, injury, or other health impacts, as 
well as damage and loss to property, infrastructure, livelihoods, 
service provision, ecosystems, and environmental resources 
(IPCC,2018).

Climate risk: The potential for consequences where 
something of value is at stake and where the outcome is 
uncertain. Risk results from the interaction of vulnerability, 
exposure, and hazard (IPCC, 2018).

Climate variability: Variations in climate statistics on all spatial 
and temporal scales beyond that of individual weather events 
(IPCC, 2018).

Female-headed household: is a household whose main 
decision-maker on matters of agricultural production, 
marketing, and consumption is a female person aged 36 years 
or older (ASDSP, 2014).

Food poor: People who are unable to meet their minimum 
food needs. The monthly adult-equivalent food consumption-
expenditure per person of these households is less than 1,954 
Kenyan Shillings (K Sh) in rural and peri-urban areas, and less 
than K Sh 2,551 in core-urban areas (KNBS, 2016).

Greenhouse gases: Atmospheric gases responsible for 
causing global warming and climate change. The major 
greenhouse gasses are carbon dioxide (CO

2
), methane 

(CH
4
), and nitrous oxide (N

2
O). Some less prevalent, but very 

powerful, greenhouse gases are hydrofluorocarbons (HFCs), 
perfluorocarbons (PFCs), and sulphur hexafluoride (SF

6
).

Male-headed household: is a household whose main 
decision-maker on matters of agricultural production, 
marketing, and consumption is a male person aged 36 years or 
older (ASDSP, 2014).

Stunted growth: “Stunted growth reflects a process of failure 
to reach linear growth potential as a result of suboptimal health 
and/or nutritional conditions. On a population basis, high 
levels of stunting are associated with poor socioeconomic 
conditions and increased risk of frequent and early exposure 
to adverse conditions such as illness and/or inappropriate 
feeding practices” (WHO).

The Representative Concentration Pathways (RCPs): Four 
greenhouse gas concentration (not emissions) trajectories 
adopted by the IPCC for its Fifth Assessment Report (AR5). The 
four RCPs (RCP2.6, RCP4.5, RCP6.0, and RCP8.5) are named 
after a possible range of radiative forcing values in the year 
2100 (of 2.6, 4.5, 6.0, and 8.5 W/m2, respectively).

Undernourished: “The percentage of a country’s population 
that consistently has a food intake that is less than a minimum 
dietary energy consumption required for maintaining health 
and performing light physical activity. This requirement varies 
by country, and is calculated by looking at the amount of food 
available in a country and a measure of inequality in distribution 
developed using household income and expenditure surveys. 
The minimum requirement for dietary energy is usually between 
1750 and 2030 kilocalories per person per day” (IFPRI).

Wasted: “Wasting or thinness indicates in most cases a recent 
and severe process of weight loss, which is often associated 
with acute starvation and/or severe disease. However, wasting 
may also be the result of a chronic unfavorable condition” 
(WHO).

Youth-headed household: is a household whose main 
decision maker on matters of agricultural production, 
marketing, and consumption is a male or female person aged 
between 18 and 35 years, irrespective of sex or marital status 
(ASDSP, 2014).
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