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Abstract: Eastern slopes of Mount Kenya experienced widespread horticultural crop production after the establishment of 

Horticultural Crops Development Agency (HCDA) packing facilities within the region in the early 2000s. Favourable soils and 

climatic conditions triggered by growing export market demands have led to the changing patterns of agricultural land use 

practices in Mt. Kenya east region. The focus is now shifting to agro-diversification and land use intensification practices. The 

growing horticultural farming business in this region is impacting subsistence production, resource use as well as livelihood 

systems. This paper assesses the implications of climate change adaptation measures on household food security, gender roles 

and land management activities within the context of horticultural production land use practices. The findings ascertain that the 

region’s increasing agro-diversification activities are both coping strategies to the climate related changes and the social, 

political as well as economic transformations ushered in by devolution. 
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1. Introduction 

There is a need to raise land-based production to mitigate 

climate change related food shortage in Africa. This can be 

achieved through strategies such as; re-cultivation of 

abandoned lands, land use intensification and expansion into 

unproductive ecosystems [6], [19]. While agriculture remains 

the greatest driver of Kenya’s economy, climate change and 

population pressure pose challenges to the full development 

of local agricultural systems. In most parts of Kenya, there is 

a widespread change of agricultural land use practices 

following erratic variations in climatic patterns, inconsistent 

food markets, increased costs of production and the collapse 

of most farmers’ cooperative movements. This has resulted 

to abandonment of rain-fed crop farming in some areas to 

adoption of irrigated cropping, agricultural intensification 

and livelihood diversification strategies in other regions [23], 

[24], [26] and [34]. It has been discussed in many academic 

circles on the possibility of urbanisation and population 

growth likely to push the demand for agricultural products 

especially horticultural produce upwards [21], [25]. With the 

increasing rate of urbanisation in developing countries, 

informal produce markets are important source of food 

especially fresh fruits and vegetables consumed in many 

urban centers. In Kenya alone, over 90% of consumers buy 

fresh vegetables and fruits from informal open air markets 

compared to those who use formal supermarkets [28]. 

Locally the demand for Fresh Fruits and Vegetables in major 

urban centers has increased forcing growers to intensify 

production in their small farms to supply neighbouring towns 

[29].  

A major challenge to the bridging of the arising food 

consumption gaps is the unavailability of arable land for 

expansion and the growing population density in rural 

agricultural areas of Kenya [27] and [33]. Related studies 

done in this region have looked at different aspects of 

horticultural production at different scales. For instance, a 

study by Wilkomm et al on analysis of land use change 

dynamics in Mt. Kenya region between 2010 to2015 showed 
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different types of land uses do exist in this area and that 

cropland was increasing [36]. Another study on 

characterization of fresh fruits and vegetable transportation 

networks using road classification types by Dannerberg. P 

and G. Nduru in 2011 revealed that the region’s spatial 

contiguity to Nairobi saw the average transportation time to 

Nairobi range between 3 to 4 hours [37. The study further 

retaliated on how the nature and quality of the road in the 

region influenced transport cost incurred in moving the 

horticultural products to the market, access to export market 

and business relevant information as well as the quality of 

horticultural products reaching Nairobi from the farms.  

A research done by McCord, P. F., et al in 2015 on crop 

diversification among small holder famers near mount. 

Kenya showed increased diversification and intensification as 

a livelihood enhancement strategy by households towards 

becoming food and income sufficiency [35]. Van de Steeg et 

al in 2010 also carried out a study on characterisation of 

spatial distribution of farming systems in the Kenyan 

highlands and revealed how the spatial arrangement of 

farming system types was based on agro-ecological zoning 

[38] and [40]. Studies on impact of climate change 

adaptations on horticultural agro based land use practices in 

the region do not exist. By carrying out this study, dynamics 

of land use practices in the context of climate change 

adaptation on household food security, agricultural 

intensification, gender roles and land management activities 

amongst horticultural farmers will be examined. 

1.1. Selection of the Study Area 

Mt. Kenya East region is located between 36°45
’
E to 

38°10
’
E and 0°50’N to 1°07

’
S within a very heterogeneous 

topography (fig. 1). The area is peculiar because the simple 

traditional agricultural food crop land use practices are 

evolving into complex urban and export-market oriented 

horticultural production. The region has a large number of 

small scale households engaging in horticulture on farm sizes 

usually less than 10 ha [32],[41]. This area has well 

developed transportation infrastructure, a fast growing 

population and favourable agro climatic conditions [39], 

[37]. Due to growing population and limited land for 

expansion, the region has experienced crop land use 

intensification and subdivisions. Global environmental 

challenges of climate change and decreasing soil fertility due 

to continuous cultivation are affecting land use management 

practices. In some instances, conversion of forests for 

agricultural and infrastructural use has occurred especially on 

the forest borderlines [42]. Eastern section of Mt. Kenya has 

different micro-climatic environments, abundant water 

resources and well drained fertile soils which make it a 

preferred horticultural production area in the country [5], [8], 

[20]. 

 

Figure 1. Study Area of Mt. Kenya East Region showing major roads and towns. 

1.2. Situational Analysis: Horticultural Land Use and Food 

Security 

Many small scale farmers in this region are engaging in 

various horticultural produce farming through contract 

farming for local supermarket or international export 

companies. Crop production is highly integrated with dairy 

cattle as a diversification strategy [43]. In Mt. Kenya East 

region population growth, economic development and land 

intensification have resulted to changes in land management 

practices [36], [38]. Observed variations cut across the 

region’s diverse geographical and agro-ecological zones. An 

analysis of spatial patterns for agricultural land uses in this 

area is important for understanding household food security 

situation and natural resource use in the context of increased 

horticultural farming. Many studies have been done in this 
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region on fresh fruits and vegetables value chain, 

Horticultural produce marketisation and transportation [12], 

[13], [14], [20]. Hither to little study has been done on the 

implications of climate change adaptations on horticultural 

farmers household food security needs their social networks, 

resource use as well as land management practices. Many 

small scale households around the eastern slopes of Mount 

Kenya are engaging in horticultural farming business which 

in itself is a big risk to the future of this region’s food 

security. Notably, human activities are the most rapid driver 

of global change. In this particular case study the 

horticultural production is a key driver of local land use 

change in the region [18], [35]. If this proposition was used 

in understanding why Mount Kenya East remains a 

favourable region, then structural organisation, political 

inclinations, land use practices, efficient communication and 

transport systems would be singled out as contributing 

factors. The process of land use intensification experienced 

in this region is attributed to social, political and economic 

changes ushered in by the implementation of devolved 

governance in Kenya. 

Amongst the rural societies, the impacts of population 

increase and global environmental changes such as climate 

change continue to impact on livelihoods and agricultural 

activities. In view to this, it has been observed that in Africa 

as the rural population increase and urbanisation sets in, the 

possible ramifications will be intensification of agriculture, 

expansion of the cultivated land, changes in social relations 

and economic diversifications amongst other changes [11], 

[14], [22]. Around the eastern slopes of Mount. Kenya 

virtually all these changes have occurred affecting the 

complex agricultural system of the communities living in this 

region. Major crops such as maize, tea and coffee have been 

the traditional crops widely grown by communities in this 

region with tea and coffee being key export cash crops for a 

long time; however the intensity of its cultivation has 

declined owing to climate change and unstable world 

markets. As a result, many farmers are abandoning coffee 

and tea farming for high valued horticultural crops. 

Individual and contracted farmers are producing for export or 

local markets. This paper focuses on land use intensification 

and diversification as adaptation strategies used by 

horticultural farmers in this region. These strategies are 

assumed to have direct effects on household livelihoods, land 

use and food security. The study sought to address the 

following three objectives: 

a Find out the impact of agricultural intensification on 

household food security. 

b Understand the re-emerging gender roles amongst 

horticultural farmer families. 

c Examine land management practices embraced to 

reduce climate change farming risks.  

2. Data and Method 

Data used in this study was gotten from field work 

surveys carried out between 8
th

 February 2016 and 14
th

 

March 2016 on 69 households randomly selected from the 

five counties within eastern slopes of Mount Kenya 

horticultural region block. To identify segments of farmers 

to participate in the study, snow balling technique was 

found relevant to help get farmers engaging in contract 

farming, local market supplies and export international 

market. Data was collected through focused group 

discussions, key informant interviews, participatory 

observation and semi-structured questionnaires. The 

questionnaires were completed through interviews with the 

farmers and covered household organisation structure, 

horticultural crops grown, income generated and land 

management practices. Stratified random sampling was 

applied to select land tenure types and households to 

participate in the study. Purposive sampling was then used 

to pick farmers from the sampling frame of all the five 

counties of Nyeri, Kirinyaga, Embu, Tharaka-Nithi and 

Meru counties. All sampled farmers practiced horticulture 

farming on freehold plots with some specializing in 

vegetables, fruits and tubers. For each household surveyed, 

the sampled families was geo-referenced using a Trimble 

3D Global position system receiver to assist integrate 

location data with the gathered household data from the 

surveys. The mapped geo-referenced field data showed that 

in Mt. Kenya East region, most families live on or near the 

plots they own and practise horticultural farming. Multiple 

data sources and analytical methods were used in this study 

due to diverse horticultural production systems undertaken 

in this region. In the field survey, respondents were asked 

particular questions regarding to farm production levels, 

land size, food security and social networks. Secondary data 

was also used to evaluate the contribution of political, 

demographic and economic factors to the current state of 

affairs in the region.  

3. Results and Discussion 

3.1. Agricultural Intensification and Household Food 

Security 

Many households were diversifying their agricultural 

systems by integrating horticultural crops with livestock 

and subsistence crops [43]. Intensive agricultural land use 

systems in this region were attributed to the increasing 

adoption of short duration horticultural crops and use of 

irrigation to maintain production throughout the year 

(Table. 1). Owing to the relatively small parcels of lands 

on average one to three hectares per farmer, fragmentation 

was common as farmers bought or leased parcels in 

different agro-ecological zones particularly within Tea-

Dairy Zones (LH 1). Slightly over 54% of the interviewed 

farmers agreed to hiring farms in humid zones where they 

grew horticultural crops especially the contracted farmers. 

The move has intensified land utilization and cushion 

against climate-related crop failures [1], [4]. Based on the 

surveys and fieldwork, most households depended on 

horticulture farming for income generation. Food shortage 
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was not common amongst interviewed households because 

many of these families also cultivated subsistence crops 

like maize, beans and sweet potatoes in small plots in the 

neighbourhoods. The region has many open air food 

markets where most farmers sold their horticultural 

produce and sourced the food they needed. The fact that 

most of the horticultural crops have ready market in 

nearby urban centers had led to engagement of many 

households in this fresh fruits and vegetables farming. 

Another emerging form of agro-based diversity noted 

observed in this region was keeping of improved dairy 

cattle as a source of food and off-farm household income. 

Horticultural farming is a lucrative investment in this 

region embraced by both old and young people, employed 

and non-employed folks as it contributed to direct wealth 

(Table 2). 

Table 1. Common Horticultural crops grown. 

Crop type Market Mode of Production Why produce? 

Fruits Local and Export Irrigation Income and consumption 

Vegetables Local and Export Irrigation and Rain fed Income and consumption 

Tubers Local Rain fed Income and consumption 

Source: Author (Field survey) 

Table 2. Income accruing from horticulture farming based on household 

characteristics (Estimates by respondents). 

Land Size(Ha) Annual Income(K. shs) 
Family members in 

House hold 

0.5-2.0 <120,000 2-7 

2.1-4.0 120,000- 230,000 3-10 

4.1-6.0 120,000-350,000 3-12 

6.1> 120,000 > 2-4 

Source: Author (Field survey)  

Climate change has introduced micro-environmental 

changes in production systems with observed variations 

being on the types of crops and agricultural land use practices 

in this surveyed areas. Notable effect was increasing land use 

diversification as farmers grew multiple crops on the 

fragmented plots. For horticultural production it was found 

out that the costs of production was increasing due to more 

water used for irrigated farming, low yields and erratic 

droughts reported by the interviewed households. As told by 

one farmer during an interview, “We are spending a lot of 

money on pesticides and water for these French beans due to 

the changing patterns of rains in this area”, horticultural 

produce business is now an expensive affair only managed 

by those with financials to keep the irrigation taps running. 

Most farmers in this region have adopted on farm climate 

change response practices such as changing crop type and 

diversification. These finding are in agreement to the results 

of related studies by Bryan, E et al [3], Howden, S., et al [7] 

and Schlenker, W. & Lobell, D. B [16]. The findings 

ascertain that there is a transformation of traditional 

subsistence and cash crops agricultural production systems to 

high valued horticultural crops. More than 68% of the 

surveyed households engaged in fruits, vegetables and tubers 

cultivation. Other studies have suggested that farmers with 

access to irrigation are shifting to high value crops as a way 

of coming out of poverty [10], [11]. 

3.2. Gender Roles in Horticultural Produce Farming 

In agricultural production women are engaging in multiple 

livelihood strategies both in male and female headed 

households. Due to the structural transformations taking 

place in the country, gender rule has been given prominent 

recognition with increased involvement of women in all 

levels of development and decision making [44]. In a male 

dominated occupation, women are now engaging in 

agricultural practices as farmers, traders, food processors and 

in labour markets [15]. The role of women in horticultural 

production within Mt. Kenya region is cross cutting ranging 

from farm level production, marketing to processing. In this 

particular case study, women were mainly involved in labour 

provision, value addition activities, marketing and 

production.  Formation of social networks through farmer 

associations intensified income generating activities among 

the sampled households. The study established increased 

livelihood diversification strategies amongst women engaged 

in horticultural produce value chain through involvement in 

non-farm enterprises (Table. 3).  

Table 3. Social organisation of horticultural producing households. 

Marital Status Occupation Organisations Importance of Social networks 

Married Farming Farmer Clubs Market Information sharing, Loans 

 Business Self Help groups  

Source: Author (Field survey) 

Although in most households both wife and husband were 

involved in horticultural production there were differentiated 

roles for men and women. Men controlled decisions relating 

to what to produce, inputs as well as how to spend the 

accruing income. Women on the other hand were involved in 

mobilization of labour from their families or neighbourhood, 

taking the harvested produce to the markets, attending farmer 

clubs and tending to other household duties. However, young 

women were mostly involved in horticulture and seemed 

knowledgeable on issues relating to market prices, demand 
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trends and preferred horticultural crop varieties in the 

markets compared to their old female counter parts. 

3.3. Land Management Practices and Climate Change 

Adaptation 

In the wake of increasing global environmental changes such 

as climate change and droughts, horticultural farmers around 

Mount Kenya region are embracing land use practices which 

ensure continued productivity. Intensification of the current 

agricultural systems especially through horticultural farming has 

resulted to declining soil fertility and low yields. The basic on-

farm management practices carried by most farmers were 

intercropping, growing of multipurpose crops and use of 

efficient irrigation techniques. Given the diverse agro-ecological 

zones in this region, different practices have been embraced to 

mitigate the effects of climate change such as land use change, 

use of green house technologies and even farmland land 

preservation initiatives like crop rotation[5], [9].  

4. Conclusion 

Horticultural farming in Mt. Kenya East region has 

undergone tremendous changes from coordination, 

organisation to production. The re-alignment of Kenya’s 

agricultural sector has created more space for horticultural 

development. The ripple effects have been increased 

horticultural export trade, increased farmer ratios and 

efficient supply value chain systems. At the household level, 

horticultural land use intensification has increased 

significantly with complete re-alignment of men and women 

gender roles. Women’s place has shifted to production and 

marketing in the supply value chain while men are involved 

in farm level organisation and headship responsibilities. 

More households are engaging in horticultural farming as a 

business and a diversification activity. Although most 

households engaged fully in horticultural production, some had 

alternative cash crops like tea, coffee and improved dairy 

farming. Women were pro active as key decision makers in both 

female headed and male headed families. Subsistence farming is 

still done around home stead in line with the horticultural 

calendar. The diverse food crops grown are consumed by the 

households and more often supplemented with fresh vegetables 

and fruits grown or sourced from the local markets. Food 

shortage is not common among the practicing farmers because 

of steady income from the horticultural farming business which 

is used to procure foodstuffs and consumables from the markets. 

Land management practices especially land uses are changing 

due to population pressure and climate change related adaptation 

measures. Cutting across the diverse agro-ecological zones in 

the region, farmers embraced irrigation, crop rotation and land 

fragmentation as climate change risk adaptation strategies. 

Emerging concerns for horticultural production in this region are 

the rising unsustainable soil and water resource management 

practices. This is attributed to declining resource quality as 

agro chemicals are increasingly used in horticultural farming 

practices.  Moving forward, there is a need to profile small scale 

horticultural farmers in the different sub regions of Mt. Kenya 

area to appraise resource use as well as assess farmers support 

service needs. Alternative ways of including small holder 

horticultural farmers into the export market value chain should 

be explored given the many standards and Good Agricultural 

Practice (GAP) compliance requirements for such products. 
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