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Abstract

This study was carried out to analyse the mixed crop-dairy farming system in the highlands of 

Wundanyi Division, Taita District, Kenya. The aims of the study were to identify the farmers’ 

objectives; to determine resource availability and allocation; to identify the constraints, coping 

strategies and opportunities; and to get the trends of the farming system activities, performance 

and interactions. The study was undertaken over an eleven months period to capture the activities 

and trends in the two rainy seasons in the area. The initial data was collected using participatory 

rural appraisal (PRA) and a structured questionnaire survey in nine villages. This was followed 

by a dynamic study involving a sample of thirty farms where data was collected twice per month 

using direct measurements and observations. The results pointed at a subsistence livelihood with 

a low level of technology adoption and general farm management such as fodder and breeding 

management. Farms are small with a mean of 2.3 acres and the farm area devoted to food crops 

was 52.7% and that to forage crops 24.1%, but the majority of farmers (69.9%) produce their 

own fodder. Animal health technicians, extension officers and inseminators are few and far from 

reach and this is a real constraint to technology extension and implementation. The dairy cow is 

the most important livestock and cattle formed the bulk of the Total Livestock Units with 89.1%. 

Mean milk production per day was 7 litres and the price was KSh 20 (US$ 0.25) per litre. High 

cost of cattle artificial insemination (A.I.) services was ranked the most important problem in 

livestock production followed by low production, pests and diseases, low milk prices, inadequate 

fodder in the dry season and lack of milk cooling facilities. There is room for improvement in 

optimization of resources and productivity and the strategy should be to move beyond coping 

strategies towards exploitation of the identified opportunities namely training, credit, increased 

fodder production and preservation, improved breeding and value addition of milk, among 

others.
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Chapter 1 General introduction, justification and objectives

It is recognized that there is a general lack of quantitative information on the livestock sector 

globally and that there is a need for this information on livestock production systems. 

Information on the importance and structure of the livestock production systems of the world and 

resulting trends would be of great help in analyzing issues and identifying priorities in the 

livestock sector (Fujita, 1995). The general lack of knowledge concerning what goes on in 

complex small holder mixed systems is, in some respects, hard to comprehend (Thornton and 

Herrero, 2001). The analysis of farming systems is very important to the subject of development; 

the farm is a major decision point in agricultural development; it is both an ecosystem and an 

independent unit of economic activity (Ruthenberg, 1980).

In Kenya, there was no systematic characterization of the smallholder agricultural sector and its 

dairy subsector between the 1977 farming systems descriptions of Jaetzold and Schmidt and the 

1990s (Staal et al., 1997). Since then, such studies have mostly been done in the Central 

Highlands, the Rift Valley, Western Kenya and the Lower Coast regions (Murithi, 1990; 

Echessah, 1994; Mose, 1995; Staal et al., 1997; Kilungo, 1999; Waithaka et al., 2002; Bebe, 

2003; Mburu et al., 2007; Lanyasunya et al., 2006).

Pomareda (1994) recommends that ongoing diagnosis is the basic way to acquire knowledge 

regarding the evolution of production systems, the livestock sector, and in particular the different 

social groups engaged in production and that such diagnoses should not be limited to specific,
I

isolated regions.
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In Taita District, Wundanyi division has the highest rain-fed arable potential. This potential, 

particularly for dairy and horticulture, which was also recognized by Jaetzold and Schmidt 

(1983), has not been fully exploited. The estimated milk production in Taita Taveta District is 

7,340, 000 Its/year from 25,000 dairy cattle, while the consumption and requirements are

2.5 million lts/yr and 23 million lts/yr respectively (District Livestock Production Office).

Wundanyi division can be the main source of milk in the District and also make a big 

contribution to the overall dairy production in Coast Province. However, the different sources of 

income to the smallholder mixed crop-dairy farmers have not been documented and quantified. 

The interaction and relationship between the different farming activities and how they separately 

and collectively contribute to household livelihoods is therefore not known and best intervention 

points for performance improvement cannot be determined.

Therefore, this study was designed with the broad objective of investigating the activities, 

performance and interactions of the dairy-crops farming system in the area and specifically to 

identify the farmer’s farming objectives; to determine resource availability and allocation; to 

identify the constraints, coping strategies and opportunities; and to get a quantitative and 

qualitative measure and trends of the farming system activities, performance and interactions.
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Chapter 2 Literature review

2.1 The livestock revolution and its implications for smallholder agriculture

A revolution is taking place in global agriculture due to the increasing population growth, 

urbanization and income growth, especially in developing countries, which are fuelling a 

massive global increase in demand for food of animal origin. The course of these events over 

the next 20 years has been described as the “Livestock Revolution”. This revolution has 

profound implications for our health, livelihoods and environment and the stakes for the poor 

in developing countries are enormous (Delgado et al., 1999). This is because using agriculture 

as the basis for economic growth in the agriculture-based countries requires a productivity 

revolution in smallholder farming (The World Bank, 2008). In addition, agricultural 

expansion is an essential process of the development process, not only to feed the growing 

population, but also because most of the people in poor countries make their living from the 

land (Upton, 2000).

In Africa, although milk production has been increasing over the years, demand has also 

increased and the gap between these two is widening up. Due to population growth and 

increase in per capita consumption, demand for milk is expected to increase, even more, in the 

future years. Increasing milk production to satisfy demand is therefore a challenge to African 

dairy systems. Some countries have been able to make enormous increases in production over 

recent years, showing that there is a potential for the dairy industry (Ndambi et al., 2007).

I
Kenya has a well developed and functional dairy industry which continues to make an 

important contribution to the economic and social development. The industry contributes 

about 50 % of the value of all livestock production, which in turn represents 30 % of
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agricultural GDP, and meets nearly all the Country’s requirements for dairy products. It 

provides income and employment for large numbers of rural people (Upton, 2000; Thorpe et 

al., 2000; Muriuki et al., 2001; Moll et al., 2007).

Dairy production is an important source of livelihoods for about 600,000 small-scale farmers 

in Kenya and dairy animals provide milk; manure; income from sales of calves, heifers and 

culls as well as insurance and status within the society (Karanja, 2003). Smallholder dairying 

therefore contributes directly (through milk consumption) and indirectly (through income 

generation) to both food security and to alleviating poverty of the majority of smallholders in 

many areas of Kenya, a contribution coming particularly from the crop-dairy cattle systems 

that dominate smallholder agriculture (Muriuki et al., 2001).

2.2 Importance of crop - livestock systems

Mixed crop-livestock systems provide over 50% of the world’s meat and over 90% of its 

milk. They are the most common form of livestock operation in developing countries and 

account for 70% of the poor livestock keepers. This integration is going to increase over the 

next 30 years especially in Sub-Saharan Africa (Thornton and Herrero, 2001).

Integrated farming systems are common especially in rural areas where they combine animals 

with either annual or perennial crops. Dairy cattle are an important and expanding component 

of these systems. Milk serves as an immediate and reliable daily source of income to stabilize 

other farm operations. Thus, dairying in developing countries is considered to be an important
I

instrument of socio-economic change and is identified with rural development (Devendra, 

1999).
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According to Devendra (1999) there are four broad economic roles of animals in integrated 

farming systems i.e. diversification of resources and reduction in socio-economic risks; 

promotion of linkages between system resource components (land, water and crops); 

aeneration of value added products (e.g. use of crop residues to produce meat, milk); and 

contribution to sustainable agriculture and environmental integrity.

Sansoucy (1994), Dalibard (1995) and International Livestock Research Institute (ILRI) 

(2006) list the multiple roles of livestock specifically as food and household nutrition; regular 

cash income, income diversification and employment; financing and insurance; draught 

power; manure for soil conditioning, cooking, feed for other animals and in some cases 

material for housing; weed control and conversion of marginal and waste products (crop 

residues, common property resources) into high value products; materials and fibres in form 

of hides, skins, wool and feathers; and socio-cultural roles.

For dairy production, integrating cattle into crop systems enables farmers to have more 

control over feed inputs and to complement feed resource use and nutrient cycling which 

increase overall farm efficiency and reduce vulnerability to market shifts (de Leeuw, 1999). In 

Kenya, dairy production is combined with maize, beans, vegetables and different cash crops 

and the system is supported by off-farm income and outside remittances from the extended 

family (Thorpe et al., 2000).

2.3 The need and potential of increasing livestock production in Kenya

In a survey done in Kiambu District, Karanja (2003) found that most households identified the 

availability of milk for home consumption, mainly for their children, and availability of 

manure as the main reasons for keeping dairy animals. Income from milk sales was also

7



considered very critical especially due to the poor performance of other farm enterprises and 

most households were of the opinion that dairy has a comparative advantage in as far as it 

helps to ease their cash flow constraints.

Increased productivity in the dairy sector will enhance farm incomes, improve nutrition, 

reduce poverty and also supply dairy products to the growing urban populations. Despite 

several factors that negatively affect productivity and performance of the dairy sub-sector, the 

potential for increasing productivity in the country and especially the smallholder dairy 

remains great (Karanja, 2003). Apart from population increase, urbanization, increase in 

incomes and change in food preferences; the combination of low opportunity cost for labour 

in rural areas, scarcity of land and good markets leads to an intensive dairy production system 

with high levels of inputs and outputs (Moll et al., 2007).

Upton (2000) observed that options for increasing livestock productivity include shifts from 

grassland based to mixed and then to landless production systems accompanied by 

improvement in animal nutrition, disease control, management, marketing and breeding as 

well as availability of credit and other inputs. He recommended that to achieve this, adaptive 

research is required to identify smallholder objectives, constraints and appropriate options for 

improvement and this can best be done by a farming systems approach with greater farmer 

participation.

2.4 Constraints in small-holder dairy production systems

I
In Kenya, erratic payments, low prices and low sales especially of evening milk as a 

proportion of total production, unreliable market outlets and inadequate access to animal
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health and breeding services are some of the constraints that negatively affect productivity 

and performance of the dairy sub-sector (Karanja, 2003).

Other constraints are high farm input costs; unsupportive land tenure policies; inadequate 

farmer training and weak research-extension linkage; unavailability of quality feed; 

inadequate access to credit; withholding of donor aid; poor infrastructure and inappropriate 

legal and regulatory framework (Omiti and Muma, 2000). According to Devendra (2007), 

these constraints are reflected in other parts of the developing world and farming systems 

research is thus important to enable constraints analysis, to understand the complexities of 

farming systems and to improve productivity.

2.5 The need for farming systems research

It is recognized that there is a general lack of quantitative information on the livestock sector 

and that there is need for information on the importance and structure of livestock production 

systems of the world (Fujita, 1995). These would be of great help in analyzing trends and 

identifying priorities in the sector. The general lack of knowledge concerning what goes on in 

complex small holder mixed systems is, in some respects, hard to comprehend (Thornton and 

Herrero, 2001).

The analysis of farming systems is important to the subject of development and the farm is a 

major decision point in agricultural development being both an ecosystem and an independent 

unit of economic activity (Ruthenberg, 1980). The systems research approach is crucial as 

global livestock systems have a wide range of characteristics, physical, institutional and 

policy environments and therefore need different approaches, strategies, policies, programs 

and interventions (ILRI, 2006).
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Dairying in integrated farming systems is a complex enterprise and potential improvements 

and increased productivity can only come from a better understanding of the nature and extent 

of the interactions with the other sub-sectors like crops and natural resources, economic 

benefits, as well as the impact on the livelihoods of small farmers and the environment 

(Devendra, 1999). These aspects provide major challenges to research for sustainable dairy 

development and integrated farming systems in the future.

2.6 Methods of farming systems research

Rey et al. (1993) presented a conceptual framework for the analysis of dairy systems using a 

production-to-consumption approach. The framework described methodologies for the 

characterization of dairy production and market linkages to consumption centers.

Ruiz (1994) and Thornton and Herrero (2001) discussed the concepts of characterization, 

descriptive/scenario analysis, modelling, systems validation, development of alternatives and 

impact assessment and concluded that these are important stages in a decision making process 

on whether to change or not to change technologies in farming systems.

Roeleveld (1996) described the methods for participatory collection and analysis of 

information as farm visits, mapping (e.g. wealth, resources), diagrams (e.g. flow charts, Venn, 

causal diagrams), calendars (e.g. activity, timelines, trends), preferences and proportions (e.g. 

wealth ranking, constraint ranking). The author also listed other livestock systems diagnostic 

methods as use of checklists, formal and informal surveys, herd visits and in-depth studies. 

On formal surveys and in-depth studies, he stated that monitoring of population dynamics and 

animal productivity (herd monitoring) is considered by many researchers to be an important 

diagnostic activity to quantify and verify informal survey findings.
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Lelo et al. (1995) summarized the participatory rural appraisal (PRA) experience in Kenya 

since 1986 into a handbook for field practitioners. Morton et al. (2002) and Devendra (2007) 

further discussed major issues in participatory methodologies in livestock production research 

and the rationale and importance of the approaches. These authors described the purpose, 

methods and application of the steps in the PRA process and emphasized the participation of 

farmers, researchers, members of the community, extension agents and development agents.

Leon-Velarde et al. (2008) described the evolution of the farming systems research approach 

into an expanded development framework that takes into account the chain of activities from 

the farm level to the processing of products and access to markets. They listed the main 

methods and procedures utilized in the different phases of participatory agricultural system 

analysis research. These methods include analysis of secondary information data; static and 

dynamic surveys; rapid rural appraisal; principal components and cluster analysis; modeling; 

experiments and farm trials; observations in field days, workshops and extension manuals.

2.7 Some studies done in Kenya and Africa to understand the complexities of farming 

systems and to make recommendations to improve productivity

Murithi (1990), Echessah (1994), Mose (1995) and Kilungo (1999) did similar economic 

analyses of dairy production in various areas of Kenya namely Meru Central, Kilifi, Nyamira 

and Kiambu Districts respectively. They did descriptive and production function analyses 

focusing mainly on the efficiency of resource use especially feeds, concentrates, capital, hired
I

and family labour and byproducts. They recommended that, in the short run, it is cheaper to 

raise the agricultural production in high and medium potential areas rather than in the arid and 

semi-arid lands (ASAL) and that due to land scarcity, the highest scope for increasing milk
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yield exists in the zero grazing system. This should be done by intensification and efficient 

use of resources accompanied by availability of credit; cattle genetic improvement; 

improvement of veterinary and extension services; and improvement of the marketing systems 

to link supply and demand.

Omiti (1995) did an economic analysis of crop -  livestock integration in the Ethiopian 

Highlands. He collected data using direct measurements, structured questionnaires, field 

observations, secondary sources and group interviews. In analyzing his information, he also 

did descriptive analysis, principal component analysis and cluster analysis together with 

modeling. He described their crop and livestock production systems and captured the crop- 

livestock interactions, some of which were manure, food production, crop residues for animal 

feed, increased income, farm labour and animal traction.

Wella et al. (1996) did an informal livestock survey in Kwimba District, Northwestern 

Tanzania, with the purpose of understanding the livestock keeping, identifying constraints and 

opportunities and prioritizing research and development activities. They used participatory 

rural appraisal with various techniques such as group discussions, mapping, ranking, transect 

walks, kraal visits and individual discussions. They were able to understand the farming 

system and the livestock component; to identify constraints and research priorities; and to 

understand resource availability and use, the role of livestock and production levels among 

other issues.

t

Staal et al. (1997) did a characterization strQdy in Kiambu, Kenya, focused on identifying 

constraints and opportunities within smallholder dairy systems, whose alleviation or 

exploitation respectively could be enabled by targeted research. They conducted a survey

12



using a structured questionnaire and analyzed the data gathered to yield descriptive 

information on farm/household resources and characteristics, cropping and feeding practices, 

reliance of input and output markets, herd structures, animal disease control practices and 

prevalence and changes in farm practices. The data was then used in principal component and 

cluster analyses to identify homogenous groups of dairy producers representing specific 

recommendation domains.

Mubiru et al. (2002) categorized dairy production systems in Uganda on the criteria of milk 

production, total land and annual expenditure on artificial insemination and other veterinary 

services. These categories, together with their supporting conditions, can provide a valuable 

decision support tool for targeting research and development interventions. They 

recommended that such interventions should include those devised to address issues related 

with breeding, feeding and grazing, crop-livestock interactions, health management and 

product marketing strategies.

Waithaka et al. (2002) designed their study, “Characterization of dairy systems in the western 

Kenya region”, to gather information on broad agricultural activities. They used PRAs and 

questionnaire surveys to capture information on household composition and labour 

availability; land size and allocation; farm activities (including crop husbandry) and facilities; 

livestock inventory; dairying history and production practices; dairy marketing; livestock 

management and health services; cooperative membership; and household income levels and 

sources. In analyzing' their information, they did descriptive analysis, principal component 

analysis and cluster analysis. Their survey highlighted the growing importance of dairying in 

the region and the potential for improving animal productivity through more intensification 

and utilization of crop-livestock interactions.
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Staal et al. (2003) did a longitudinal study in three Districts in Kenya to obtain data on the 

cost of milk production and determinants of milk prices. They concluded that smallholder 

dairy producers in Kenya are able to capture useful profits and are likely to continue to be 

competitive if given the necessary public policy support.

In their diagnostic study of the socio-economic status of smallholder livestock production in 

Zimbabwe, Chawatama et al. (2005) used a structured questionnaire survey and participatory 

rapid appraisal to identify the livestock production systems and constraints to livestock 

production. They gathered information on household characteristics; land use and tenure; and 

livestock production including drought mitigation strategies and constraints. They found that 

the main livestock species kept in the study areas were cattle, chicken and goats. The main 

motivational factors for livestock and crop production were subsistence, followed by income 

and livestock feed while the constraints included diseases, inadequate grazing, poor access to 

capital and markets, gender imbalances and shortage of draught power.

Lanyasunya et al. (2006) conducted a study in Nakuru, Kenya, to quantify performance of
% /

dairy cows on smallholder farms over three years. They considered mainly farm forages, milk 

yields and cow body weight gains. They concluded that lack of sufficient land is the most 

critical factor limiting fodder production and recommended capacity building of farmers on 

methods of efficient production, conservation and appropriate utilization of feeds.

Mburu et al. (2007), in their ‘Characterization of Smallholder Dairy Production Systems for
t

Livestock Improvement in Kenya highlands’, studied three different agro-ecological zones 

and compared among them. Their aim was to characterize the smallholder dairy production 

based on the level of intensification, risk management strategies, level of access to output
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markets and input services and farm / household resources available. They identified four 

clusters, each of which had unique constraints and opportunities, which can help define 

research priorities based on opportunities and constraints. They recommended that appropriate 

interventions should consider variations in all factors of production and the relationships and 

patterns among the clusters.

Liyama et al. (2007) did a study on the mixed crop-livestock system in Kerio District, Kenya. 

They focused mainly on income and manure use to identify the dominant crop-livestock 

diversification patterns and to understand the divergent patterns of intensification and their 

relation to the economic needs of households. They identified five dominant diversification 

patterns which had different income levels and intensification of manure use.

Tittonell et al. (2009) and Zingore et al. (2009) did similar studies in Kenya and Zimbabwe 

respectively using simulation models to investigate smallholder crop-livestock interactions, 

resource use efficiencies, productivity and farm incomes. They concluded that it is important 

to consider farm resource endowments and the nature and degree of system component 

integration before making technical recommendations for improving efficiency of resource 

use and sustainable intensification of systems.

2.8 The need for further mixed crop-livestock systems research

Pomareda (1994) recommended that ongoing diagnosis is the basic way to acquire knowledge 

regarding the evolution of production systems, the livestock sector, and in particular the 

different social groups engaged in production and that such diagnoses should not be limited to 

specific, isolated regions.
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ILRI (2006) also observed that it is easier to make broad generalizations and 

recommendations for the extreme ends of livestock systems i.e. marginal and highly intensive 

than for the middle ground of mixed crop-livestock systems and therefore advocated for more 

characterization and examination of the impacts of different strategies and interventions in a 

wide range of these systems and locations.

Most of the livestock production studies done in Kenya have concentrated on a few regions 

and they focus mainly on dairy production. Staal et al. (1997), Waithaka et al. (2002), Mburu 

et al. (2005), Liyama et al. (2007) and Tittonell et al. (2009) studied the crop-livestock 

farming system as a whole. Various methods have been used including questionnaire survey, 

descriptive analysis, principal component analysis, cluster analysis and modeling. Little 

emphasis has been put on farmer participation (PRA), analysis of farmers’ objectives and 

dynamics of farm component interactions and this is a deficiency which should be addressed.
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Chapter 3 Participatory analysis of the farming system and 
resources: A livestock perspective

Abstract

This study was carried out, in Wundanyi division of Taita District, using two of the methods 

of farming systems analysis namely Participatory Rural Appraisal (PRA) and Static Survey. 

The objective was to analyze the mixed farming system in this area in view of the changes in 

demands, constraints and opportunities that have affected the agricultural sector in Kenya 

since the Structural Adjustment Programs. The results show that, indeed, the area was 

negatively affected by the liberalization, land pressures and concomitant economic stresses, 

but the decline in technology adoption and production is not so drastic as to be declared 

irreversible. This decline is manifested in low sales of livestock and products and it appears to 

have been caused mostly by factors external to the farm, especially resulting from 

liberalization and privatization of animal health and production services. It is thus 

recommended that, to stop further decline, extension and service provision should be 

intensified, accompanied by a commercialization approach by the farmers themselves.

Key words: Extension and service provision; farming systems analysis; low sales; 

participatory rural appraisal; static survey; technology adoption.

3.1 Introduction

Thornton and Herrero (2001) observed that the mixed crop-livestock system is the most 

common form of keeping livestock in developing countries, supplying over 90% and 50% of 

the world’s milk and meat respectively and providing livelihoods to more than 70% of the 

world’s resource poor livestock keepers. This proportion is likely to increase with rising 

populations in sub-Saharan Africa.
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In Kenya, the system is characterized by a variety of food and cash crops combined with 

livestock. Dairy cows invariably have a central place, but farmers also keep other livestock 

mostly sheep, goats and chicken. The system is largely self-sustaining, but unable to provide 

adequate employment or household livelihood. It is therefore supported by off-farm income 

and remittances from the extended family (Thorpe et ai., 2000).

Various constraints to small-holder dairy productivity in the Kenyan highlands have been 

identified. These include erratic payments, low prices and low sales, unreliable market outlets 

and limited access to animal health and breeding services (Karanja, 2003). It is thus uncertain 

whether the mixed system has been appropriately optimized and if the productivity level 

could be raised.

Increased productivity will enhance farm incomes and nutrition, reduce poverty and supply 

dairy products to the growing urban populations (Karanja, 2003). There is, therefore, need for 

greater understanding of the production system, its objectives, constraints and resource 

distribution to the various components in order to suggest appropriate options for 

improvement. This study collected data to enable evaluation of resource availability and 

allocation and to identify constraints and coping strategies and opportunities for increased 

productivity available to farmers in Wundanyi Division.

3.2 Materials and Methods

3.2.1 Description of the study area

Wundanyi is one of the Divisions of Taita District in Coast Province. The Division consists of 

some of the high potential parts of the District in Agro-ecological Zone Upper Midland 3 i.e.
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Semi-humid and some of the drier lower areas in Agro-ecological Zone Lower Midland 5 i.e. 

Semi-arid (Jaetzold & Schmidt, 1983).

The Division has an area of 682.1 sq. km. and an estimated human population (projections for 

2008) of 64,056 (District Statistics Office, 2007). The average temperature in the District is 

23.9° C, with the lowest at 16.4° C (District Statistics Office, 2007).

The study area was specifically Wesu Sub-location of Wundanyi Location (same name as the 

Division) and the sampling frame was the nine villages of the Sub-location. The Sub-location 

was chosen to represent the high potential parts of the Division because of its homogenous 

ecology. The average rainfall per annum in the study area is 1,400 mm (Jaetzold & Schmidt, 

1983; Ministry of Finance and Planning, 2001).

3.2.2 Data collection

Data was collected using participatory rural appraisal (PRA) and a structured questionnaire 

survey in the nine villages of Wesu sub-location. The PRA was done in three days and the 

survey took one week.

A total of 70 farmers participated in the PRA. These farmers attended in response to a general 

publicity (not specific personal invitations) of the meeting by the Location Administration, 

Agriculture and Livestock officers and each individual’s presence and the total number was 

therefore random and not pre-determined. The discussions were conducted with all the 

participants mixed except during the gender activity calendar analysis when men and women 

were separated and then mixed again for corroboration. The languages used were mainly 

Kiswahili with a bit of local language (Kitaita) and the leading team recorded the information 

in English. Most of the participants also understood English and the discussions were lively
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and participatory. The PRA tools as described by Lelo et al. (1995) were used and the issues 

discussed were availability of resources; constraints and opportunities among others.

The survey was done on foot by enumerators, using simple random sampling without any list 

of the individuals in the sub-location. The enumerators used personal interviews with 

structured questionnaires that captured the following parameters: farm activities and labour, 

land size, cattle pests and disease management practices, cattle management systems 

including feeding and grazing strategies, cattle herd structure, level of milk production, access 

to extension services, and farm and non-farm employment among others. Sixty-nine 

household heads were interviewed.

3.2.3 Data analysis

The PRA information was recorded on flip charts. Mapping, time and trend lines, seasonal 

and gender calendars, diagramming and ranking were used to elicit, record, analyze and agree 

on community spatial, time related, social and technical data.

The survey data was entered into Microsoft Office Excel 2007 data sheets and analyzed using 

Statistical Package for Social Sciences (SPSS 16.0 for Windows) program. Analysis was done 

for descriptive statistics (means, standard deviations, minimum and maximum values), 

frequencies and percentages. Test for differences among categorical variables was done using 

the Chi-squared test at 5% significance level. The results are summarized in tables.
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3.3. Results and discussions

3.3.1 Description of Household Heads

Information on the heads of the households is summarized in Table 3.1 below. Most of the 

sampled farmers, 76.8%, were male and 23.2% were female. The youngest respondent was 22 

years old and the oldest 77, with a mean age of 51 years. A proportion of 13% of the farmers 

had no formal education, 59.4% were of primary school level, 26.1% had completed 

secondary school and very few had gone past secondary school level. Most of the 

respondents (88.4%) had no off-farm employment.

Household surveys usually describe such characteristics because in the social context there 

must be hierarchy of decision making, responsibilities and in some cases even consumption 

and all these can be determined by gender, age and education/experience. However, according 

to Kitalyi et al. (2005) it is not always easy, in traditional small scale livestock production 

systems, to decide who is the owner of an animal, as ‘ownership’ is not a simple or indivisible 

concept, but a ‘bundle of rights’ and furthermore the people who look after an animal are not 

necessarily those who own it or control access to its benefits.

Most of the farmers were quite old, with low to middle level education and employed fulltime 

in their farms. These figures point at a subsistence livelihood and since education adds skills 

and knowledge to the human capital and age brings wisdom and conservatism, they have a 

bearing on the level of technology adoption and general farm management such as fodder and
I

breeding management. Garforth et al. (2005) discussed how lack of knowledge can contribute 

to poverty and new knowledge can open new livelihood opportunities and the relationship
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between poverty, power and knowledge and that depending on the way it is generated and 

disseminated, knowledge can either improve or worsen the situation of resource poor farmers.

The fulltime employment in farms could be due to old age and inability to partake of other 

opportunities, but as discussed later in section 3.3.6, in rural areas, dairying is a major source 

of employment for both family and hired labour (Staal et al., undated) and furthermore Staal 

et al. (2003) also pointed out that off-farm employment is not always readily available to farm 

family members.



Table 3.1: Characteristics of the household heads interviewed during the survey.

Frequency Percent Chi-square (%2) 
(P <0.05)

Male 53 76.8 19.8
Female 16 23.2

Not formally educated 9 13

52.0
Educated up to prim ary school level 41 59.4
Educated up to secondary school 
level 18 26.1

Educated up to post-secondary level 1 1.5

Have off-farm employment 8 11.6 40.7
Have no off-farm employment 61 88.4
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3.3.2 Farm resources

The farm characteristics and resource availability are summarized in Table 3.2. Farm sizes 

ranged from 0.2 acres to eight acres with a mean of 2.3 acres. The farm area devoted to food 

crops was 52.7% and that to forage crops 24.1%. The total livestock area (31.6%) including 

the sheds is less than that of food crops. This land pressure is similar to that found in other 

smallholder mixed farming systems in Kenya as seen in the characterizations done in Central 

and Western Provinces (Staal et al., 1997; Waithaka et al., 2002; Mburu et al., 2005). In 

Kiambu, in Central Province, the mean household land ownership was 2.68 acres and the 

proportions allocated to crops and livestock are similar to this study area. In fact, this apparent 

inequality in land allocation is neither bad nor unfair since, unlike crops which utilize only the 

land they stand on, livestock are more efficient land users because they utilize not only the 

grown fodder, but also purchased fodder and feed, weed mixtures, crop residues and fodder 

from or on public and other land. Thus, Upton (2000) recommends that, because of increasing 

land and population pressure, the intensity of agricultural production must be increased and 

livestock production offers one of the prospects of increasing intensity of land use.

Most (44 %) of the farm workers were men, 16-60 years, closely followed by women (41.6%) 

of the same age. Some old men and women over 60 years also assisted in the farms equally. 

More boys (6.4%) assisted in the farms than girls (3.2%). Thus, there is near gender equality 

in farm duty allocations, but women are further burdened by household chores, which 

continue after the men have gone for recreation and well after the evening meal. There was a
I

significant difference among the age categories (x2(5)= 154.696, P < 0.001). Gender roles are 

the socially constructed expectations for men, women and children and they vary greatly 

among societies (Kitalyi et al., 2005).
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Streams were the main sources of water for home consumption, livestock, forages and crops 

followed by piped water and then rain water for those with storage facilities. More forages 

and crops were irrigated with stream water than with piped or rain water. These water sources 

were not far from the homesteads and there is adequate water for domestic and livestock use. 

However, the topography of the land and the amounts of water do not allow for large-scale 

irrigation and the few people who do forage and horticulture irrigation, use hosepipes or hand- 

fetching from streams passing near their farms. The water availability and utilization could be 

improved by more rain water harvesting and storage, adequate terracing of the farms and 

avoidance of cultivation too near the streams which causes them to dry. Livestock especially 

dairy have an important role in integrated land management when they cause the adoption of 

agro-forestry with nutrient cycling fodder plants and nutrient flow onto farms through feed 

collected elsewhere and brought onto the farm (Kitalyi et al., 2006). Livestock also provide 

manure for soil fertility and Napier grass has a dual function of fodder and control ot soil 

erosion.

The fodder plants grown include Napier grass {Pennisetum purpureum), Calliandra 

(Calliandra calothyrsus), Desmodium (Desmodium spp), and Kikuyu grass (Pennisetum 

clandestinum). As in other smallholder areas in the country especially central Kenya 

(Mwendia, 2007), Napier grass is the dominant fodder plant; it is grown in small plots and 

along contours and serves both as fodder and for prevention of soil erosion. The majority of 

farmers (69.9%) produce their own fodder, 22.6% buy and 7.6% get it at no cost from
I

neighbours. Forage inadequacy is a problem especially during the dry season. Lanyasunya et 

al. (2006) found that lack of adequate planting space was a critical limiting factor to increased 

fodder production on smallholder farms in Kenya. They recommended that, since little can be
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done on land scarcity, farmers should be trained on increasing productivity, conservation, 

appropriate utilization, introduction of other suitable fodder crops, other methods of fodder 

production and ration formulation.

Crop residues and weed mixtures are used as supplementary or replacement feed. Maize 

residues are the most commonly used, though banana stems, beanstalks, cabbages, 

kales/collards and sweet potato vines are also used. All the respondents indicated that the 

source of crop residues was 100% own farms. Few people use grazing and tethering on the 

roadsides as this space has little biomass and grazing would also take them away from other 

farm work. Traditional grazing is not possible as all the land is demarcated into individual 

farms or public institutions and there is no free trust land (Personal observation).

Animal Health technicians were available within less than one km to only 12% of farmers, 

while 24% indicated that technicians were more than five km away. Extension officers are 

within 1-5 km for 21% of farmers, while for 77% the officers are more than five km away. 

Inseminators were 1-5 km away for 27% of the farmers and more than five km away for 71%. 

Thus service providers are few and far from reach and this is a real constraint to technology 

extension and implementation. This has become a big problem in the whole country after the 

privatization of some Government Services (Oruko et al., 2000). Wambugu (2001), in a study 

in Kiambu District to establish the extent to which extension services affected farming 

practice, found that only 32% of the farmers were in contact with the Government extension 

service and the most important sources of technical information were dairy cooperatives and
I

neighbours. In another study on the delivery of veterinary services in Kenya, where three key 

parameters were evaluated (access, acceptability and affordability), access rather than 

affordability appeared to be the primary constraint (Heffernan and Misturelli, undated).
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Table 3.2: Farm characteristics and resource availability and utilization

a) Land sizes and utilization
U tiliza tio n  /  A rea  (a cres) M ea n P ro p o rtio n  (% )
H o m e s te a d s  a n d  o th e r  fa rm  s t ru c tu re s 0 .3 8 7 1 7 .2

L iv e s to c k  s h e d s 0 .1 6 9 7 .5

F o o d  c ro p s 1 .1 9 5 2 .7

A re a  fo r  fo ra g e  c ro p s 0 .5 4 5 24 .1

T o ta l farm  s ize 2 .2 5 9 1 0 0 %

b) Labour division
G en d er  &  a g es a ss is t in g  in the farm s T o ta l P ro p o rtio n  (% )

M e n  1 6 -6 0  y rs 55 4 4

W o m e n  1 6 -6 0  y rs 5 2 4 1 .6

W o m e n  > 6 0  y r s 3 2 .4

M e n  > 6 0  y rs 3 2 .4

B o y s  0 -1 5  y rs 8 6 .4

G ir ls  0 -1 5  y rs 4 3 .2

c) Distribution and utilization of water resources
S o u rces /  U se (% ) H om e L iv esto ck F o ra g es C ro p s
S tre a m s 58 6 1 .6 6 2 .5 8 8 .9

P ip e d 2 6 2 5 .6 25 7 .4

S to re d  ra in  w a te r 16 12 .8 12.5 3 .7

d) Distribution and utilization of feed resources
F eed  /  A v a ila b ility  (% ) O w n O u t free O u t b ou gh t
F o ra g e  fe e d 69 .9 7.6 22 .6

W a te r 29 .8 53 .2 7.1

S u p p le m e n ts 0 0 100

C ro p  re s id u e s 100 0 0

e) Proportion of respondents having livestock services at various distances
S erv ice s /  A v a ila b ility  (% ) <  1 km 1-5 km >  5 km

A n im a l h e a l th  te c h n ic ia n
1

12 -  64 24

E x te n s io n  o f f ic e r 2 21 7 7

In s e m in a to r 2 27 71

A g ro -v e te r in a ry  s h o p s 4 4 51 5
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The proportions of livestock in the different feeding systems are shown in Table 3.3. The 

systems have been classified based on the feeding and housing of the animals. ‘Intensive’ 

means fed within a house/stall such as a zero-grazing unit for cattle with cut-and-carry for 

fodder and confinement for chicken. ‘Semi-intensive’ means both intensive and sometimes 

free range or tethered outside in the case of ruminants; and ‘extensive’ means completely free 

range or grazed outside the farm for ruminants. This is a classification according to intensity 

of production, but the three criteria which have been used by Sere and Steinfeld (1995) to 

classify World livestock production systems (into eleven classes) are integration with crops, 

relation to land and agro-ecological zones.

The 69 sampled farmers had a total of 84 cattle, 49 chicken, 20 sheep, three dairy goats and 

two pigs among them. Intensively reared cattle were 76%, 17% were semi-intensive and 7% 

were grazed outside the farm. Extensively kept sheep were 50%, while 45% were semi- 

intensive and only 5% were intensive. About half of the chicken (49%) were left to fend for 

themselves, 35% were supplemented with purchased feed and household leftovers and 16% 

were intensive, completely fed on purchased feed. Most of the dairy goats (67%) were 

tethered and also fed with cut forage and 33% were stall fed. The two pigs were all kept 

intensively. The figures are a reflection of the farmers’ objectives and allocation of resources 

and importance to the various farm enterprises. Farmers spent a greater proportion of their 

time looking after cattle than other farm activities including crops. The high proportion of
I

stall-fed cattle is similar to that seen in the Kenyan central highlands by Omore et al. (1999) 

who also found out that this proportion increases with decreasing land sizes.

3.3.3 Livestock feeding systems
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Table 3.3: Proportions of livestock in the different production systems classified based 
on the feeding and housing of the animals

Proportions of livestock in different 
production systems (%)

Species Intensive Semi-
intensive

Extensive

Cattle 76 17 7

Chicken 16 35 49

Sheep 5 45 50

Dairy
goats

33 67 0

Pigs 100 0 0
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3.3.4 Breeding and reproduction

Most farmers use bulls for cattle breeding with 65% using out-sourced males and only 2% 

mating within their own herds. Artificial insemination (A.I.) is used by only 33% of the 

farmers. This observation differs from that reported by the National Veterinary Research 

Centre (1996) that nearly all farmers in smallholder dairy cooperatives breed their cattle by 

A.I. and bulls are therefore not important in this production system. This means that the 

figures have declined over the years. The A.I. charges by the private inseminators range from 

KSh900 -  1500 (US$11.25 -  18.75) per insemination for local and imported semen 

respectively while owners of breeding bulls charge KSh400 (US$ 5) per visit.

Fanners are reluctant to meet the cost of A.I. despite having knowledge that use of 

unimproved bulls results in poorer quality cattle and less milk production as indicated in the 

table of constraint analysis (Table 3.6). Possibly, this reluctance could be due to unfavourable 

comparison of the fees with the average daily earnings and other expenses; the long time 

before the investment realizes returns and the perceived poor performance of A.I. in terms of 

conception rates and actual progeny performance. The use of A.I. has dropped in the whole 

country since the privatization of the services in 1992 (Omiti and Muma, 2000; Karanja, 

2003; Department of Veterinary Services, 2007) and there is need to explore the causes and 

how to boost the uptake of the private A.I. services.

Most farmers (75%) get breeding rams and bucks from outside the farm for their sheep and 

the few dairy goats. As in other areas of the country, most of the chicken are indigenous, kept 

in the traditional way (Mugambi, 2007) with no clear breeding objectives or plans.
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3.3.5 Livestock Produce

The numbers of livestock sold during the 11 months of the study period are summarized in 

Table 3.4. More farmers sold bulls and cows than other species although the mean number 

sold per person was just 1.2 and the maximum four. Larger numbers of chicken and chicken 

products were sold than other animals probably because of the small size and ease of selling 

chicken and their products. Overall, the figures show that sales were made to meet small 

frequent cash requirements and larger needs once in a while rather than for commerce.

Milk production per day was minimum two Its and maximum 25 Its with a mean of seven Its. 

Sales ranged from zero to 19 Its with a mean of five Its and consumption from 0.5 to six with 

a mean of two Its. The price of milk was reported at KSh20 (US$0.25) per liter. Sales figures 

are lower than those reported in Kiambu District at 7.6 Its per day (Staal et al, 1997) although 

the price is much higher. The potential of getting more income from sales of milk exists if 

yields and prices could be improved. Yields could be improved through better breeding and 

management practices while prices may be improved through better marketing organization 

and strategies.

Upton (2000), observed that in traditional areas of extensive, rangeland-grazing and mixed 

farming, a market usually exists for live animals, prior to their movement to urban slaughter 

slabs, and for small quantities of fresh milk. A review by Staal et al. (undated) suggested that 

polices in Kenya have historically targeted achievement of national development goals in 

food security, employment and income generation and that these policies have influenced
I

dairy production and marketing and have resulted in phenomenal increase in the contribution 

of smallholder farmers to total national marketed milk production.
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Table 3.4: Proportions of respondents (N=53) that sold livestock of different species in
the study period. Milk is not included as it is sold daily.

Proportion of 
respondents
(%>

Minimum
number
sold/respondent

Maximum
number
sold/respondent

Mean

Bulls 24.5 1 4 1.2

Mature
cows

17.0 1 4 1.9

Heifers 11.3 1 3 1.7

Extra calves 11.3 1 3 1.3

Local
chicken

9.4 3 13 7.8

Broilers 7.5 1 35 9.8

Rams/bucks 5.7 1 1 1.0

Female
sheep/goats

5.7 1 4 2.0

Eggs 7.6 4 10 7.0

Total 100



3.3.6 Livestock ranking

The farmers’ opinion was sought on the importance of each livestock species as sources of 

food and income and the ranking is shown in Table 3.5. The dairy cow is the most important 

livestock, being ranked top as a source of cash and second as a food source. Milk is the only 

product that reaches the external market. The chicken is the second for cash and first for food. 

Fish was ranked last for both food and cash and this is not surprising since there is little fish 

fanning and no water body in the area.

Staal et al. (1997) similarly found that dairying was an important income generating activity 

for a majority of households in Kiambu and probably the single most important farming 

activity in the District. In other mixed smallholder areas in the country, dairying is also cited 

as the most important source of income and cash flow, but is done together with other 

livestock, mostly chickens, sheep and goats (Omore et al., 1999). Dairying provides higher 

returns than crops and rural wage labour and is a source of employment for both family and 

hired labour (Staal et al., undated).

Cattle are the main livestock species in the smallholder agricultural sector and are even given 

higher priority in feeding because of their multiple uses (Chawatama et al., 2005). However, 

the integration with smaller animals addresses the problem of unpredictability of food and 

income supply; it provides stability, surety and variety; and furthermore smaller animals are 

more prolific, have lower requirements, are less risky and are easier to sell and use as food 

than larger species (Kitalyi et al., 2005).
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Table 3.5: Livestock ranking for all species in order of their importance as sources of 
food and income. The ranking was done by the community themselves during the PRA 
as part of their livelihood mapping.

Species, products, purpose and markets Ranking

Livestock Meat Milk Eggs Cash
stock

Food
stock

Local
market

External
market

Cash Food

Cow V V V V V V 1 2

Chicken V V V V V 2 1

Sheep V V V V 3 4

Goat V V V V V 4 3

Pigs V V V V 5 5

Rabbits V V V V 6 7

Ducks V V V V V 7 6

Guinea
pigs

V V V 8 9

Fish V V V V 9 6
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3.3.7 Evaluation of livestock constraints

The problems in livestock production were listed and ranked using pair-wise matrix ranking 

method and these are reported in Table 3.6. High cost of AT. services was ranked the most 

important problem in livestock production. This is borne by the data that shows 67% of 

farmers using bulls compared to 33% using AT. The use of unimproved bulls due to the high 

cost of AT. services was considered to result in cattle of poor potential and thus lower milk 

production and this was exacerbated by pests and diseases and dry season fodder 

unavailability. Fodder unavailability did not rank high in the list as might have been expected 

and this is probably because the inadequacy occurs only during the dry season. Low milk 

production is listed and is considered as a constraint although it is in fact a result and the 

causes are indicated. This is probably as a result of the nature of the local languages which 

have little difference between causal constraints and resultant problems -  if it is not adequate, 

it is a problem. This could be a problem in itself as it seems to absolve the causes of the result. 

Lack of cooling facilities was not considered to be a major problem showing either that there 

is a high turn-over of milk to the market or that the quantities do not demand these facilities.

3.3.8 Constraint analysis, coping strategies and opportunities

The constraints to dairy production analyzed for causes, coping strategies and opportunities

are summarized in Table 3.6. The primary goal of any PRA exercise is to initiate an

interactive process between the community and the PRA team so that a community action

plan can be prepared (Lelo et al., 1995). Such outputs and conclusions are the culmination of

careful planning and conduct of the PRA (Devendra, 2007). The listing of the constraints and

causes demonstrates that the community knows their problems. Coping strategies is what they

do currently to attempt to solve the problems and opportunities are possible solutions to the
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problems. These constraints and aspirations are found in different order in other similar parts 

of the country and the Policy challenges have been discussed by Omiti and Muma (2000) and 

Muriuki et al. (2003).

The farmers’ identification of the opportunities shows that these are services, institutions and 

technologies they know of or have experienced, and indeed they have. Upton (2000) 

summarized policy instruments for promoting the development of the dairy industry as falling 

under three main headings: prices, institutions and technology change. All of the instruments 

that the Government of Kenya has undertaken over the years have had a positive impact on 

the farming system of this community. For example, the Kenya National Dairy Development 

Project (1980 -  1995); Taita-Taveta Dairy Cooperative Society (collapsed in 2005); Taita 

Horticultural Produce Cooperative Society (operating at a very low level); Agricultural 

Finance Corporation (moved out of the District in the late 1990s); the pre-liberalization 

Government run animal health, breeding and extension services; all put dairy and horticulture 

farming in the District on a strong and sound footing. The problem seems to be sustainability 

and continued implementation of technologies after completion of projects and institutional 

changes. This could be a result of the farmers’ slow acceptance of change and pining for the 

good old days or due to the strain on the research-extension-farmer linkage occasioned by 

liberalization and privatization of services.

Intensified extension and service provision accompanied by a commercialization and ‘go-get’ 

approach by the farmers are therefore urgently required to stop further decline. It may not be
t

far-fetched to relook at the public good versus private good classification of services as 

recommended by Pica-Ciamarra (2008) that Governments retain the freedom to step into free 

markets and directly supply private goods when alternative instruments prove ineffective.
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Table 3.6: Dairy Production constraint analysis, coping strategies and opportunities

CONSTRAINT CAUSES COPING
STRATEGIES

OPPORTUNITIES

H ig h  c o s t  o f  A r ti f ic ia l  
In s e m in a tio n  S e rv ic e s

D o n ’t k n o w T h e  lo c a l b u ll A p p e a l  fo r  lo w  p r ic e ;  im p ro v e d  
b u ll c a m p s ;  t r a in in g  o n  th e  
im p o r ta n c e  o f  A I; im p ro v e d  
p ro d u c tio n  fo r  h ig h  re tu rn s

L o w  m ilk  p ro d u c tio n P o o r  b re e d s ;  
in a d e q u a te  fe e d  &  
m in e ra ls ;  p e s ts  &  
d is e a s e s ;  p o o r  
sh e lte r .

L o c a l-b u l ls ;  p u rc h a s e  
fo d d e r ;  p u rc h a s e -  
m in e ra l  s u p p le m e n ts .

T ra in in g ;  lo a n s ; in c re a s e  fo d d e r  
p ro d u c tio n ;  im p ro v e d  b re e d in g .

P e s ts  an d  d is e a s e s L a c k  o f  sp ra y s ;  p o o r  
m a n a g e m e n t;  
p o v e r ty ;  lac k  o f  
e q u ip m e n t;  b r in g in g  
a n im a ls  fro m  
o u ts id e ;  ro a m in g  
d o g s .

Z e ro  g ra z in g ;  lo ca l 
e q u ip m e n t;  m e r ry  g o  
ro u n d s ;  p re v e n t iv e  
m e d ic a t io n  fo r  
in c o m in g  s to c k .

R e v iv e  c a t t le  d ip s  a n d  im p ro v e  
m a n a g e m e n t.

W o rk  h a rd e r ;  g o  fo r  lo a n s ; a v a il  
a n im a ls  fo r  v a c c in a t io n .

L o w  m ilk  p r ic e s U s e  o f  m id d le  m en ; 
p ie c e  m e a l p a y m e n t;  
c o lla p s e d  
c o o p e ra tiv e  
m o v e m e n t;  
a d u lte ra t io n  o f  m ilk ; 
u n c le a n  m ilk  
p ro d u c tio n .

C le a n  m ilk  
p ro d u c tio n ;  n o  
s tr a te g y  fo r  th e  o th e r s .

T ra in in g ;  im p ro v e d  
c o lle c t io n / t r a n s p o r t ;  fo rm  m ilk  
a s s o c ia t io n s ;  c o o lin g  fa c ili t ie s  to  
m in im iz e  s p o i la g e ;  q u a li ty  
a s s u ra n c e .

F o d d e r  u n a v a i la b i l i ty  

d u r in g  th e  d ry  sp e ll

L o w  ra in fa ll ;  lo w  
fo d d e r;  no  
a lte rn a t iv e s ;  
p o v e r ty .

N o  s t r a te g ie s ;  g r a z in g  
b y  th e  ro a d -s id e s

F o d d e r  p re s e rv a t io n ;  e d u c a tio n  o n  
fo d d e r  p r e s e rv a t io n ;  p la n tin g  
fo d d e r  c ro p s

L a c k  o f  S to ra g e  
fa c ilit ie s

N o  p ro v id e r ;  lo w  
p ro d u c tio n  lev e l.

B o ilin g ;  s e l l in g  
lo c a lly ;  s e l l in g  o n  
c r e d i t  to  m id d le m e n .

E s ta b l i s h m e n t  o f  c o o lin g  
fa c i li t ie s ;  c o o p e ra tiv e s  &  e x te rn a l  
m a rk e ts ;  v a lu e  a d d it io n  e .g . 
y o g h u r t ,  g h e e .



3.4. Conclusions

This study has made the following conclusions:

• The area has most of the necessary components of a good dairy production system, but 

household livelihoods are still subsistence and there is low level of technology adoption and 

general farm management.

• The major constraints are scarcity of land, high cost of A.I. services, dry season forage 

inadequacy and shortage of livestock service providers.

• Thus dairy production is still low and inadequate to meet demands for food and income 

and there is room for improvement through more intensification, forage conservation and use 

of available services and technologies.

It is therefore recommended that farmers should be provided with capacity building and 

access to micro-credit facilities to enable the community move beyond the coping strategies 

towards exploitation of the opportunities and commercialization. At the same time the 

Government, donors and private investors should move in to provide/intensify the enabling 

services and facilities.
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Chapter 4 A dynamic study of the smallholder mixed farms: Activities, performance 
and interactions

Abstract

This study undertook a dynamic survey of a sample of thirty mixed dairy-crop farms for 11 

months over the two rainy seasons. The study identified the farmer’s objectives and observed 

the system over the period to get a quantitative and qualitative measure and trends of their 

activities, performance and interactions. The farming system was identified to be a low input, 

low output system although there were little exogenous shocks on both crops and livestock. 

There is, therefore, room for improvement in optimization of resources and productivity. This 

can be done by diversification and stabilization of production with other crops and livestock 

species coupled with Government social protection measures.

Key words: Diversification and stabilization; dynamic survey; low input, low output; 

optimization of resources; social protection.

4.1 Introduction

Smallholder crop-dairy cattle systems contribute, through milk consumption and income 

generation, to both food security and alleviation of poverty for the majority of smallholders in 

many areas of Kenya (Muriuki et al., 2001). Although Jaetzold and Schmidt (1983) 

recognized the potential of Wundanyi division particularly for dairy and horticulture, the 

predominantly rain-fed .smallholder farming practiced in this area is at risk of the prevailing 

climate change and Taita District is not self-sufficient in food. One of the coping strategies 

has been movement to the lowlands which have less agricultural potential, but are more
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expansive and more virgin and therefore perceived to require less inputs especially fertilizer. 

However, the lowlands are drier and therefore more likely to be degraded and cannot sustain 

increasing population pressure (Jahnke, 1982). Intensification was one of the principles that 

underpinned the Asian green revolution and that can be applied to Sub-Saharan Africa (Jones, 

2008). The livestock revolution requires intensification and optimized nutrition, disease 

control, breeding, credit and other inputs and marketing services (Upton, 2000). It is also 

necessary to ensure that intensification is in line with production objectives. However, there is 

inadequate understanding of the objectives of production in this farming system, the levels of 

production and the role and development potential of livestock. It was necessary, therefore, to 

identify the farmer’s objectives and study the system in order to get a quantitative and 

qualitative measure and trends of farm activities, performance and interactions.

4.2 Materials and Methods

4.2.1 Description of the study area

Wundanyi is one of the Divisions of Taita District in Coast Province. The study was 

undertaken in Wesu Sub-location which is in the high agriculture potential zone, ‘Semi- 

humid, 3’ (Jaetzold & Schmidt, 1983). The average rainfall in the study area is 1,400 mm per 

annum (Jaetzold & Schmidt, 1983; Ministry of Finance and Planning, 2001) in two rainy 

seasons — the short rains in October to December, and the long rains in March to July. Farms 

are generally small and the farming system is mixed rain-fed with the dairy cow being ranked 

the most important livestock as a source of cash and food. The main crops grown are maize, 

beans, bananas, cabbages, kales, tomatoes, sweet potatoes and some indigenous vegetables 

(black nightshade and amaranthus).
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4.2.2 Data collection

The sampling frame was nine villages that were involved in a participatory rapid appraisal 

(PRA) and baseline survey in a previous study (Chapter 3). Due to logistical and cost 

considerations, the sample size selected was 30 farmers, the minimum recommended by 

Petrie and Watson (1999). Purposive sampling was done to get farmers with a high degree of 

conscientiousness able to participate in the long study.

Data was collected using direct measurements and observations by six research assistants 

recording five farmers each, once every two weeks. The study was dynamic (that is, it 

evaluated the farming system components over time as discussed by Quijandria, 1994) and 

longitudinal (it gathered information from the same set of respondents through repeated visits 

over a defined period as discussed by Staal et al, 2003). It was undertaken for 11 months over 

the two rainy seasons. Quijandria (1994) divides the compilation of system characterization 

information into six stages, namely: - defining the boundaries of the system, determining the 

components, determining the social component, determining interactions, determining system 

inflows and determining system outflows. In this study, the following information was 

recorded:

■ Land and crop activities, inputs, costs, outputs and values

■ Herd recording, namely cattle management characteristics, cattle herd characteristics and 

number of other animals

■ Dairy cattle recording, namely condition, inputs and outputs
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■ House -  hold recording, namely demographic information, farming objectives, crop and 

livestock products utilization, farm income, off-farm employment income and income 

from outside remittances

4.2.3 Data analysis

Data was entered into Microsoft Office Excel 2007 data sheets and analyzed using Statistical 

Package for Social Sciences (SPSS 16.0 for Windows) program. Analysis was done for 

descriptive statistics (means, standard deviations, minimum and maximum values), 

frequencies and percentages. Analysis of variance (ANOVA) at 5% significance level was 

used to test for differences in the continuous variables measured. The results are summarized 

in tables and charts.

4.3 Results and discussions

4.3.1 The farm components

The land, household and livestock characteristics at the beginning and end of the study period 

are summarized in Table 4.1. The human population in the sample was 218 at the beginning 

and 172 at the end. On average, the mean household composition was 7.8 people comprising 

of 3.4 adults, 2.3 schoolchildren and 2.1 non-school going children. The livestock population 

in Tropical Livestock Units, at conversion factors given by Jahnke (1982) (cattle 0.7, sheep 

and goats 0.1, chickens 0.01) was 73.8 TLU and 61.3 TLU at the beginning and end 

respectively. Among the monthly human and livestock population changes, only the changes 

in total cattle and chicken were significant (P<0.05) and these can be explained by sales or 

purchases and other herd dynamics including births and deaths.
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Jahnke (1982) lists the resources for livestock production as livestock and land, but clearly, if 

people, land (including forage and food crops) and livestock are interacting components of 

one system, then people also are livestock production resources as much as livestock are 

human development resources. The projected 2008 population density for Wundanyi division 

was 91.3 persons per sq. km. (District statistics Office, 2008). The calculated land resource 

availability therefore, was 0.47 acres per person and 1.40 acres per livestock unit. The human: 

livestock ratio was 0.34 livestock units per person and 2.95 people per livestock unit. 

Livestock appeared to be more adequately catered for than people, but these were only bare- 

resource availability indicators. The minimum and maximum farm sizes were one and 18 

acres respectively with a mean of 3.43 acres and the average total livestock units per 

farm/household was 2.47.

These parameters are compared in Table 4.2 with figures for similar systems in Sub-Saharan 

Africa (SSA) and the World calculated from Sere and Steinfeld (1995). These authors 

observed that when comparing livestock resource availability indices among systems, within 

systems and across countries, a very wide range of resource endowment per inhabitant can be 

observed and developed countries tend to be substantially better endowed per inhabitant with 

land and livestock than developing countries. This study area was better endowed with arable 

land per person than the average of SSA, but not the world. It has much less land per head of 

livestock, but more livestock per person. As observed by The World Bank (2008) for 

developing countries in general, continuing demographic and land pressures can compromise
t

survival if off-farm income opportunities are not available and farm production is not 

optimized.
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The various ways that livestock drive food security and development and contribute to the 

environment have been discussed by Sansoucy (1994) and Dalibard (1995) and are shown in 

Chapter 2. In this farming system, the interactions between the farm components were seen in 

the objectives, land space, food and fodder, crop residues, labour, income, soil conservation 

by Napier grass (Pennisetum purpureum) and manure for soil fertility. There is no animal 

traction or use of manure for building or fuel (neither dry nor biogas).
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Table 4.1: Mean land, household and livestock herd sizes at beginning and end of the 

study period (N = 30)

Farm
acreage

Adults School
children

Non
school
children

Total
cattle

Sheep Goats Chicken

April
2008

3.43 3.6 2.3 2.6 1.4 2.6 1.8 16.9

February
2009

3.43 3.0 1.8 1.8 2.9 1.5 0.9 15.5

G rand  
m ean o f  all 
m onths

3.43 3.4 2.3 2.1 2.7 2.5 1.6 12.9



Table 4.2: Comparison of resource parameters with other parts of Africa and the World 

in mixed rain fed humid and sub-humid tropics and sub-tropics systems

Study area Sub-Saharan Africa World

Arable land per person 
(acres)

0.47 0.058 0.52

Arable land per head of cattle
(acres)

1.40 5.07 19.6

Human : Livestock ratio 2.95 8.8 3.8

Livestock : Human ratio 0.34 0.11 0.26

Parameters for Sub-Saharan Africa and the World were calculated from figures for the 
human population and resource base in mixed rain fed humid and sub-humid tropics and 
sub-tropics systems (Sere and Steinfeld, 1995).



4.3.2 Farmers’ objectives for mixed farming

The fanners were each asked an open question to give three reasons for this mixed farming. 

They gave a total of ten different reasons which group into two broad objectives and four 

specific objectives. Food security was given by 56% of the farmers as the broad objective and 

the rest 44 % cited business. Food security was further specified into family food (21.4%), 

livestock feed (6%) and soil conservation (28.6%).

The reasons for food security which actually come out as the methods of attaining that 

objective are getting manure easily (44.7%), meeting own needs (21.3%), getting milk (17%), 

getting fodder for animals (10.6%) and improving soil fertility (6.4%). The reasons for the 

business objective were increasing income (51.4%), maximizing resources (16.2%), spreading 

risk (13.5%), self-employment (10.8%) and reduction of expenditure (8.1%). The objectives 

and reasons indicate that the farmers lean more towards subsistence than commercial farming. 

In comparison, Muriuki et al. (2001) identified a commercial orientation in central Kenya. 

Unlike market-oriented commercial farmers, subsistence livestock producers follow broad 

production objectives that are driven more by their immediate subsistence needs rather than 

demands of a market and subsistence agriculture follows low-input and risk-averse strategies 

(Ayalew et al., 2001). These classifications however, merely indicate “orientation'’ and not 

rigid conformation. Jaleta et al. (2009) observed that there is no common standard lor 

measuring the degree of household commercialization and that it depends on the sum of 

consumption and income effects of market shocks (risks) and the scale can easily be tilted by 

favorable policies and institutional arrangements.
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4.3.3 Allocation of labour in farm activities

In the participatory analysis of the farming system and resources study, the farm area devoted 

to food crops was found to be 52.7% and that to forage crops 24.1%. The changes in the farm 

area that actually occupied the farmers attention and labour at a time during the study period 

is illustrated in Figure 4.1. This area ranged from 0.36 to 0.53 acres that is, 10.5% to 15.5%, 

of the mean 3.43 total acreage. The trend line shows that the area tended to increase steadily 

from April to February. However, the month to month variation was significant (P< 0.05) 

peaking in April, September and December. This was due to differences in short term 

activities probably dictated by the rainfall patterns. The figures show that farmers were active 

and working on at least 10.5% of their farms all the time and there was no time when they 

were idle. This continuous working, literally living off the land, appears to be a characteristic 

of smallholder subsistence farming. The other proportion of the farms not being worked on 

contained crops like bananas, maize or others already weeded or otherwise managed and left 

to grow.

As in other smallholder areas in Kenya (Omore et al., 1999), farm labour resources consist of 

available family members and hired casual and /or permanent labour. The number of family 

members assisting in the farm ranged from a mean of 2.8 to 3.7 and varied (P>0.05) with time 

probably depending on the type of farm activities and the family dynamics. The allocation of 

labour in the various farm activities is shown in Figure 4.2. Hired labour was markedly higher 

than family labour for crops in April while family members availed more work hours on
I

livestock than hired labour consistently throughout the study period except in November 

when they were equal. April and November are the peak months of the long and short rains
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respectively. Labour intensive activities such as weeding, crop spraying and harvesting take 

place during these periods necessitating additional labour.

More hours are put into cattle management than crops. Jahnke (1982) also indicates that 

livestock production tends to be more complex and more demanding than crop production 

mainly because livestock has two ‘crops’, fodder and livestock, and they both require such 

routine daily activities as feeding, milking, egg collection, cleaning and fodder harvesting. 

These facts point out that technological interventions on livestock production are likely to 

assist the farming household more than those on crops.

More hired labour is allocated to crops than to livestock activities. This could be evidence of 

higher value attached to livestock and less trust in hired hands. This explanation is supported 

by the high ranking of dairy animals as indicated in the earlier PRA study (Chapter 3). On the 

other hand, since livestock activities are more time demanding, they are likely to be more 

expensive to pay for and families would rather do them themselves either to save, because 

they cannot afford the wages or just for the employment. It is conceivable therefore, that 

labour allocation can be used to gauge disposable household wealth.
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Figure 4.1: Seasonal variation and linear trend of mean active farm area (area that 

actually occupied the farmers’ attention and labour at a time) on crop and forage 

production
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during the study period (time in hours)

Figure 4.2: Differences in labour allocation to crop and cattle production activities
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4.3.4 Inputs and outputs from the land

The main inputs into the system are human labour, plant seeds, manure, fertilizer, 

pesticides/acaricides, cattle forages and rainfall. It is difficult to irrigate crops and fodder 

because the streams are small and lack adequate water. Farm activities therefore, follow the 

rainfall patterns. Land preparation takes place in January and February and from June to 

September. Planting and fertilizer/ manure application follows in February to May. Weeding 

is the main activity in the wet months while establishment of Napier grass is done just before 

the short rains. The main outputs are food crops, cattle forages, milk, manure and some 

animal sales. The data on inputs and outputs is summarized in Table 4.3 and Figure 4.3 shows 

the profit trends in every two weeks of the months when the data was collected.

April -  July are the main input months and the costs are high. November -  January are the 

harvest months and the outputs are high. The outputs are higher than the inputs throughout 

except in April. Therefore, there was profit made in the enterprises in all the months except 

April. February shows a marked decline indicating that there may be a drop to begin the cycle 

at a lower level. This could be because output is not continuous and stocks get depleted after 

some months of sales and consumption. Both the costs of inputs and value of outputs are low 

which means that the returns were not great. The variation in input costs between months was 

significant (PO.OOl), while the variation in output values was not (P>0.05). This implies that 

the farmers worked most of the time, but made money only some of the time and this agrees 

with the subsistence orientation. This orientation is defined by the combination of food
I

security as the overriding objective and the low level of purchased inputs and outputs so that 

any sales are made for meeting immediate needs rather than commerce (Jaleta et al., 2009).
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Table 4.3: Input costs, output values and profits during a duration of two weeks within 

each month of the study period

Month Mean input 
costs, Ksh

Mean output 
values, Ksh

Profits in 2 weeks 
(Ksh 80=1USD)

April 2008 768 627 -141

May 279 587 309

June 413 535 122

July 327 532 204

August 230 569 339

September 237 425 188

October 206 414 209

November 240 702 462

December 234 811 577

January 2009 191 1215 1024

February 237 1026 790
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Figure 4.3: Seasonal variation of output values less input costs (profits) of food crops 

and livestock products in every two weeks of the months

Months



Table 4.4: Livestock structure and composition at the beginning and end of the study 

period showing the sums, means, proportions and the change in the sum

April 2008 February 2009 %

Sum
changeS u m

(T L U )
%
C a tt le

%
T L U

HH
M ean

S um
(T L U )

%
C a tt le

%
T L U

HH
M ean

Bulls 2 2.13 .07 6 7.5 .20 + 200
M ilk  cow s 39 41 .49 1.30 32 40 1.07 -17 .9
Dry cow s 13 13.83 .43 11 13.75 .37 -15 .4
Heifers

15 15.96 .52 11 13.75 .37 -26 .7

C alves
25 2 6 .59 .83 20 25 r . - r  •

.67 -20

Tota l
cattle 94  (65 .8 )

100 89.14
3.03

80 (56) 100 9 1 .42
2.70

-14.9

Pregnant
cow s 16 17.02 § i i | .53 26 32.5 .87 +62.5

Sheep
27 (2 .7 ) 3.66 .90 25 (2 .5)

■ 4.08 .83 -7.4

G oats
7 (0 .7 ) 0.95 .23 4 (0 .4)

_ _ _ _ _
0.65 .13 - 4 2 . 8

C hicken 4 62  (4 .62 ) 6.25 15.40 23 6  (2 .36) 3.85 7.87 - 4 8 . 9

T L U 73 .82
l i f l

100 r.’ * * r * 5 61 .26
j § §

100 - . 7

The figures in brackets indicate the Total Livestock Units (TLU) derived from the Sum 
figures alongside. The Sums are for all the farms while the household (HH) means are 
also shown.



4.3.6 Total farm production and utilization of produce

The relationship and trends in the farm production, consumption and sales are shown in 

Figure 4.4. There was variation (P<0.05) in sales value among months, but not in yield and 

consumption (P>0.05). The relationship between farm production, consumption and sales 

shows that production and sales increased steadily while consumption decreased slightly from 

the beginning of the long rains to the end of the short rains. The increase in sales matches the 

trend in profits seen in Figure 4.3 above. It appears that sales were done at the expense of 

consumption, which could indicate a conflict of objectives. On the other hand, it could mean 

creation of capital by individuals foregoing current consumption (Beardshaw et al., 2001). 

This apparent contradiction confounded Mutsotso and Chirchir (2005) who concluded that 

Taita farmers lead lower standards of living compared to the Embu despite earning more from 

horticulture than the Embu do from tea and coffee. The low level of farm production 

exemplifies that of all the Sub-Saharan Africa, which is the only region of the world where 

per capita food production has been declining for the past three decades, a situation which is 

not acceptable if the region is to meet the Millennium Development Goals (Jones, 2008). 

Upton (2000), observed that although in smallholder subsistence systems some poultry, small 

ruminants and even cattle may be slaughtered for home consumption and small quantities of 

milk and eggs are used within the households, production of a marketable surplus necessitates 

the existence of an effective marketing system and policies for the development and diffusion 

of new technologies. In addition, as discussed by Sabates-Wheeler et al. (2008), the 

Government can also assist with well-timed food- or cash-for-work e.g. public works projects 

as a safety net to address the seasonal under-employment and hunger that is typical of rain-fed 

agriculture systems.
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Figure 4.4: Comparison of farm produce yields, consumption and sales in every two 

weeks of the months from the beginning of the study period to the end



I

4.3.7 Comparison and trends of household incomes

Income from outside is higher than the others for most part of the year. Farm income was 

initially lower, but surpassed employment income in August. All income from farm, off-farm 

and outside remittances was not steady meaning that they are all outside the farmers’ control. 

However, the trends show an increase in farm income from May to January and a decrease in 

off-farm employment income from August to February. This confirms that most employment 

is not permanent. The changes in family incomes are illustrated in Figure 4.5 and they reflect 

the increase in sales of farm produce seen in Figure 4.4.

Off-farm employment is not always readily available to farm family members and this in fact 

renders the opportunity cost of family labour below the wage rate (Staal et al., 2003). In a 

study in Malawi (Takane, 2007), it was concluded that off-farm income can help to reduce the 

risk of own-farm production, but it is also a source of income disparity and provides little 

opportunity for upward economic mobility to escape poverty. In this study, the income from 

outside remittances was taken to be that from family members employed outside the 

immediate circle of the farming system and not resident in the area. This income is probably 

out of the farmers’ control and depends on remitter factors.

As discussed by Sansoucy (1994), Dalibard (1995) and Moll et al. (2007), it is recognized that 

these measurements are for visible, recordable incomes, but there are other incomes in kind 

and intangible benefits that may make the farming system more productive and competitive 

than observed. These benefits include weed control, use of manure, insurance value, 

household nutrition and cultural values.
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Figure 4.5: Family incomes -  farm, off-farm and outside remittances
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4.4 Conclusions

This study makes the following conclusions:

• The farmers' objectives are subsistence oriented, reflecting a need for self-sustenance, 

but also sustainability of resource use and an aspiration for commercialization.

• The study area is better endowed with arable land per person than the average of similar 

systems in SSA, but not the world.

• The overall system performance increased steadily from the beginning of the long rains 

towards the end of the short rains, then dropped sharply probably to start the cycle again, 

but both the costs of inputs and value of outputs were low and the returns were not great.

It is therefore recommended that:

• There should be optimization of resource use especially inputs such as fertilizer, feeds 

and good dairy breeds to increase production from the limited land sizes.

• The farmers should stabilize their production by diversifying into other crops and

livestock species such as indigenous vegetables, dairy goats, indigenous and exotic 

poultry and fish fanning.

References

Ayalew W., King J.M., Bruns E. and Rischkowsky B., 2001. Economic Evaluation of 

Smallholder Subsistence Livestock Production: Lessons from an Ethiopian Goat 

Development Program. NOTA DI LAVORO 107.2001. pp 1.

Beardshaw J., Brewster D., Cormack P. and Ross A., 2001. Economics, A Student’s Guide. 

Pearson Education Limited, Essex, England, pp 31.

71



Chawatama S., Mutisi C. and Mupawaenda A. C., 2005. The socio-economic status of 

smallholder livestock production in Zimbabwe: a diagnostic study. Livestock Research 

for Rural Development 17 (12) 2005. pp 5, 6.

Dalibard C., 1995. Livestock’s contribution to the protection of the environment. FAO 

Agriculture and Consumer Protection. FAO Corporate Document Repository.

District Statistics Office, 2008. Taita Taveta District Fact Sheet.

Jaetzold R. and Schmidt H., 1983. Farm Management Handbook of Kenya, Vol. 11- Natural 

Conditions and Farm Management Information, Part C, East Kenya (Eastern and Coast 

Provinces), Ministry of Agriculture, Kenya, pp 247, 252, 267.

Jahnke H. E., 1982. Livestock Production Systems and Livestock Development in Tropical 

Africa, Kieler Wissenschaftsverlag Vauk, Germany, pp 10, 59, 157.

Jaleta M., Gebremedhin B. and Hoekstra D., 2009. Smallholder commercialization: Processes, 

determinants and impact. ILRI Discussion paper No. 18. pp 1,2.

Jones M. P., 2008. Achieving food security and economic growth in sub-Saharan Africa: Key 

institutional levers. Forum for Agricultural Research in Africa, pp 1,7.

Kitalyi A., Mtenga L., Morton J., Mcleod A., Thornton P., Dorward A. and Saadullah M., 

2005. Why keep livestock if you are poor? In Owen E., Kitalyi A., Jayasuriya N. and 

Smith T. (Editors), 2005. Livestock and Wealth Creation. Improving the husbandry 

of animals kept by resource-poor people in developing countries. DFID, pp 20, 21.

Ministry of Finance and Planning, 2001. Taita Taveta District Poverty Reduction Strategy 

Paper, Consultation Report for the Period 2001 -  2004. pp 6.

72



Moll H. A. J., Staal S. J. and Ibrahim M. N. M., 2007. Smallholder dairy production and 

markets: A comparison of production systems in Zambia, Kenya and Sri Lanka. 

Agricultural Systems 94 (2007) 593-603. pp 602.

Muriuki H. G., Mwangi D. M. and Thorpe W., 2001. How Smallholder Dairy Systems in 

Kenya Contribute to Food Security and Poverty Alleviation: results of recent

to
collaborative studies. Paper Presented at the 28 Tanzania Society of Animal Production

to to
Conference, Morogoro, 7 - 9 August, 2001. pp 3, 6.

Mutsotso B. M. and Chirchir J. K., 2005. The Socio-economic aspects of Sustainable 

Agriculture and Conservation of Agro-biodiversity in Embu and Taita Districts, Kenya. 

Paper presented at the Global Conference on Conservation and Management of Below 

Ground Biodiversity in Manaus, Brazil, 11th -17th April, 2005. pp 7.

Omore A. O., McDermott J. J., Muriuki H. M. and Thorpe W., 1999. Smallholder Dairy Herd 

Management in Kenya. International Livestock Research Institute, Kenya Agricultural 

Research Institute, Nairobi; Department of Population Medicine, University of Guelph, 

Canada; Ministry of Agriculture, Nairobi, pp 1.

Petrie A. and Watson P., 1999. Statistics for Veterinary and Animal Science, Blackwell 

Science Ltd, UK. pp 215-217 .

Quijandria B., 1994. Minimum Data Required for Characterizing Systems. In Ruiz M. E. 

(Comp.), 1994. Animal Production Systems Research, Methodological and 

Analytical Guidelines, Inter-American Institute for Cooperation on Agriculture, Costa

Rica, pp 55 - 61.
I

73



Sabates-Wheeler R., Devereux S. and Guenther B., 2008. Social Protection for the Poorest in 

Africa: Learning from Experience, Building synergies between social protection and 

smallholder policies. Institute of Development Studies, Sussex, UK.), pp 9 

Sansoucy R., 1994. Livestock, a driving force for food security and sustainable development.

FAO Agriculture and Consumer Protection. FAO Corporate Document Repository.

Sere C. and Steinfeld H., 1995. World Livestock Production Systems, Current Status, Issues 

and Trends. FAO Animal Production and Health Paper No. 127. pp 45, 58.

Smith W. A., Cruywagen C. W. and Maree C., 1993. Dairy production systems. In Maree C. 

and Casey N. H. (Editors), 1993. Livestock Production Systems, Principles and 

Practice. Agri-Development Foundation, Brooklyn, USA. pp 223.

Staal S. J., Waithaka M., Njoroge L., Mwangi D. M., Njubi D. and Wokabi A., 2003. Costs of 

milk production in Kenya: Estimates from Kiambu, Nakuru and Nyandarua districts. SDP 

Research and Development Report No. 1. Smallholder Dairy Project, MoLFD, KARI, 

1LRI, DFID, p p  9, 17.

Takane T., 2007. Gambling with liberalization: Smallholder livelihoods in contemporary rural 

Malawi. Institute of Developing Economies, Japan, pp 1, 13.

The World Bank, 2008. World Development Report 2008; Agriculture for Development, An

Overview, pp 21

Upton M., 2000. The ‘Livestock Revolution’ -  Implications for Smallholder Agriculture: A 

Case Study of Milk and Poultry Production in Kenya, Food and Agriculture
I

Organization, pp 4, 18, 19.

74



Chapter § An analysis of factors affecting the smallholder mixed farming 

activities, performance and interactions

Abstract

Principal component analysis was used to analyze data collected from a dynamic study of 

thirty mixed dairy-crop farms. The study was undertaken for 11 months over two rainy 

seasons to analyze the major production factors affecting the smallholder mixed farming in 

this area. The major factors were identified as own and hired labour, cost of inputs, price of 

milk, milk marketing distance and herd number dynamics. Farm output, sales and income and 

cattle characteristics and management were the most important factors influencing the 

activities, performance and interactions of the system.

Key words: Activities, performance and interactions; dynamic study; principal component 

analysis; production factors.

5.1 Introduction

Smallholder farming is recognized by the Commission for Africa, NEPAD and others as 

central to rural livelihoods and therefore indispensable to food security and poverty reduction 

and the achievement of the Millennium Development Goals in Africa (Sabates-Wheeler et al., 

2008). The Kenya Vision 2030 has earmarked increased productivity of crops and livestock as 

one of the strategies to increase value in the Agricultural sector (The National Economic and 

Social Council of Kenya, 2007). International Livestock Research Institute (ILRI) (2006) and 

Moll et al. (2007) observed that the availability and values of production factors interact with 

the smallholders’ choices for production technologies and market forces to characterize the
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farming system. Steinfeld and Mack (1995) have discussed the livestock production factors: - 

livestock, capital, feed, land and labour as well as the production process and the consumption 

end including marketing and processing. Sansoucy (1994), however, noted that in developing 

countries, most of the increase in animal products has come from an increase in animal 

numbers rather than in individual animal productivity. This is because the farm production 

factors are not utilized towards commercialization but subsistence orientation, with the 

farmers’ objective being mainly food self-sufficiency. Jaleta et al. (2009) argued that in the 

long run, subsistence agriculture could not be a viable activity and was unlikely to ensure 

sustainable household food security and welfare. An understanding of the production factors 

and processes that affect animal production is, thus, a prerequisite for livestock development 

(Staal et al., 1997). There was need, therefore, to analyze the major factors affecting the 

smallholder mixed farming in this area to determine their level of influence on the activities, 

performance and interactions of the system.

5.2 Materials and Methods

5.2.1 Description of the study area

Wundanyi is one of the Divisions of Taita District in Coast Province. The Division consists of 

some of the high potential parts of the District in Agro-ecological Zone 3 i.e. Semi-humid 

(Jaetzold and Schmidt, 1983). The average rainfall in the study area is 1,400 mm per annum 

(Jaetzold & Schmidt, 1983; Ministry of Finance and Planning, 2001).

t
The study was undertaken in Wesu Sub-location, in the high agriculture potential zone, where 

dairy management is the main farm activity in terms of both inputs and outputs. Farming here 

is low input/low output, with a higher subsistence than commercial orientation, and

76



continuing demographic and land pressures can compromise survival if production is not 

increased and off-farm income opportunities are not available.

5.2.2 Data collection

Data was collected in 30 farms sampled purposefully from nine villages in the study area 

using direct measurements and observations by the researchers and six assistants. The survey 

was dynamic (evaluation of the farming system components over time as discussed by 

Quijandria, 1994) and longitudinal (gathering of information from the same set of respondents 

through repeated visits over a defined period as discussed by Staal et al, 2003). It was 

undertaken for 11 months over the two rainy seasons. The following information was 

recorded:

• Land and crop activities, inputs, costs, outputs and values

• Herd recording, namely housing, equipment and labour; cattle herd structure and 

changes and number of other animals

• Dairy cattle recording, namely condition, inputs (feed, care and services) and outputs 

(mainly milk)

• House -  hold recording, namely demographic information, farming objectives, crop and 

livestock products utilization, farm income, off-farm employment income and income 

from outside remittances

These four categories of information were considered in the planning stage to best capture the
I

activities, performance and interactions in the farming system.
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5.2.3 Data analysis

Data was entered into Microsoft Office Excel 2007 data sheets and analyzed using Statistical 

Package for Social Sciences (SPSS 16.0 for Windows) program. As described by Quiroz et al 

(1994), Principal component analysis was used to examine the relationships among several 

quantitative variables, in this case the following:

a. Land area in acres; hired and own labour hours per day on crops; cost of inputs and value 

of outputs

b. Hired and own labour hours per day on herd management; number of animals bought and 

number of animals died; price of milk, distance milk sold and total tropical livestock 

units.

c. Age of individual cattle, number of other animals fed together, live weight estimate; 

amounts of forage, crop residues and water offered; amounts of concentrates fed and milk 

fed to calves; number of own labour hours on cattle management; costs of labour, spray 

chemical and worm medicine; amount of milk production; amounts of feed wasted and 

manure output.

d. Age of house -  hold head, number of adults in the farm, number of school-going 

children, number of non-school going children, number of people assisting in the farm; 

yield of outputs, output sales, value of sales, output consumption, value of consumption; 

total farm income and off-farm employment income.

The means for the different variables in the thirty farms were consolidated together in each 

month for the 11 months duration of the study (N). The analysis was done for descriptive 

statistics, correlation, and explanation of variance and rotated component matrix. Principal 

component analysis is a multivariate technique for describing, simplifying and analyzing data

78



sets where many different variables are measured on a set of samples or objects (Mead et al., 

2003). The analysis uses the statistical/mathematical concepts of mean, standard deviation, 

variance and covariance which are distribution measurements and Eigen vectors and values 

which are important properties of matrices in algebra, to convert a set of original inter- 

correlated variables into a new set of independent variables i.e. the principal components. The 

Eigen values are the variances of each principal component. The first component contains as 

much of the variation of the variables as possible, the second contains as much of the 

remaining variation as possible and so on. In other words, the component with the largest 

Eigen values is the first principal component.

The principal components are linear functions of all the original variables i.e.

Y| = ai i X ii + ai 2 X,2 + ai 3 Xi3 + -----+ ai p X jP

Y2 = a21 X, 1 + a2 2 Xj 2 + a2 3 X, 3 + ---- + a2 p Xj p

Where:

• Yi and Y2 are the first and second principal components.

• ai i, ai 2__ ai p, a2 1, a2 2_____ a2 p are correlation coefficients between the principal

components with the original variables. The coefficients give the weightings or loadings 

of the original variables on each of the derived components and thus indicate the relative 

importance of the original variables to the principal components. A high positive 

coefficient means high correlation i.e. strong relationship.

• X H Xj 2,__ Xj p are the original inter-correlated variables and p is their number.
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5.3 Results and discussions

5.3.1 Principal component analysis by land and crop activities

Land is the main farm component; it occupies the farmer’s thoughts and labour; it is the sink 

of inputs and source of outputs and it is the medium through which nutrients are recycled. The 

variables for land and crop activities and their means and standard deviations are shown in 

Table 5.1 together with the resulting principal components. The first principal component 

accounts for almost 41% of total variation and together with the second explains 74% of the 

total variation. This means that, for the farmers, these are the most important factors in 

describing their land and crop activities and if it came to choosing what to concentrate scarce 

resources on, then they should choose the variables in these two components.

The two components are also shown in the table (5.1) in rotated Component Matrix for better 

interpretation. The most important variables in the first principal component are hired labour 

followed by cost of inputs and then value of outputs with the last having a negative 

correlation coefficient. This means that land area cannot be used to explain variation in land 

and crop activities and that labour and inputs matter more i.e. bigger land will not necessarily 

translate into higher productivity in terms of input: output ratio. Therefore, increased intensity 

of labour use should translate into higher productivity, but this needs a corresponding increase 

in other inputs such as capital, fertilizer, water, good cattle and crop genetics and knowledge. 

In the first principal component own labour is the most important variable followed by land 

area which has a negative'correlation coefficient. This negative correlation between labour 

and land means that as land decreases, intensity of labour use should increase to realize the 

same returns.
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Table 5.1: Descriptive statistics and principal component values for land and crop
activities

Descri ptive statistics Rotated component matrix
Variable M e a n  ( N = l  1) S.D. C o m p o n e n t  1 C o m p o n e n t  2

A v. T im e  h rs /d a y  H ired 3 .0 8 1 .59 0 .9 2 1 0 .1 9 8

Input item s cost in 2 w eeks  
(K sh ,  8 0 = 1  U S D ) 3 0 5 .5 9 1 6 5 .7 4 0 .8 3 2 0 .1 4 9

O u tp u t  Item s v a lu e  in 2 
w eek s  (K sh) 6 7 6 .7 4 2 5 0 .1 4 -0 .6 2 3 0 .5 1 5

Av. T im e  h rs /d a y  O w n 2 .9 7 0 .4 2 0 .0 1 3 0 .9 6 8

A rea (a cres) 0 .4 4 0 .0 6 -0 .2 2 -0.684

Explanation of total variance for the first two principal components

Initial E igen  va lu es 2 .0 4 5 1 .6 6 2

R ate  o f  V a r ia n ce ,  % 4 0 .9 3 3 .2

C u m u la t iv e  v a r ia n ce ,  % 4 0 .9 74 .1

Note: The variables are shown in the same lines together with their statistics and correlation 
coefficients with the components while the explanation of variance is shown below the respective 
components.



Livestock are the most important factor in livestock development. Their characteristics and 

management determine the productivity. The management variables chosen for herd 

characteristics and management and their means and standard deviations are shown in Table 

5.2.

The first two principal components explain 68% of the variation with the first alone 

accounting for over half of the total. The two components are shown in rotated Component 

Matrix. The first component which accounts for such a large percentage (51.7%) of the 

variation also has a high correlation coefficient (0.926) with the distance milk is sold which 

means that this was a very important variable in herd management compared to the others. 

The other important variables are hired labour (0.907), price of milk (0.705) and own labour 

(0.507). In the second component the important variables are animals bought (0.905), total 

animals in the herd (0.645) and animals which died (0.461). There were big differences in the 

milk marketing distance between farmers as seen from the large standard deviation. On the 

other hand, the price of milk was almost equal at an average of Ksh 20 in the whole area. This 

means that there is need for intervention in milk collection and marketing. As seen in the 

earlier participatory analysis study, mean milk production per day was seven liters and sales 

five liters, usually of morning milk. Milk that is not delivered by the farmers is collected by 

individual consumers or traders. The latter rely on collecting from many farmers to get 

sufficient economies of scale and they sell in the District Headquarters, about five km away,
I

and up to Mombasa City, 200 km away, using public means. Thus, any prospective large scale 

commercial milk processor would need to construct a collection point at a central place and 

work with a large milk shed combining this location and others.

5.3.2 Principal component analysis by herd characteristics and management
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Table 5.2: Descriptive statistics and principal component values for herd characteristics
and management

Descriptive statistics Rotated component matrix
Variable M ea n  ( N = l  1) S.D. C o m p o n e n t  1 C o m p o n e n t  2

D istance  m ilk  sold (K m ) 6.53 4.68 0 .9 2 6 0.101

H ired  labour, hrs /day 2.65 0 .87 0 .9 0 7 -0 .169

Price  o f  m ilk  (K sh ) 20 .09 0.43 0 .705 -0 .329
O w n  labour, hrs /day  on herd  
m a n a g em en t 3.90 0 .69 0 .5 0 7 -0 .215

N u m b e r  o f  an im a ls  bought 1.36 0 .39 -0 .0 2 7 0.905

T ota l  T ro p ica l  L iv esto ck  Units 10.55 0.76 -0 .296 0.645

N u m b e r  o f  an im a ls  d ied 1.52 0.46 -0 .785 0.461

Explanation of total variance for the first two principal components
Initial E igen va lues 3 .622 1.159

R ate  o f  V a r ia n ce ,  % 51.7 16.6

C u m u la t iv e  v a r ia n ce ,  % 51.7 68.3

Note: The variables are shown in the same lines together with their statistics and correlation 
coefficients with the components while the explanation of variance is shown below the respective 
components.



Options for increasing livestock productivity include improvements in nutrition, disease 

control, management and breeding (Upton, 2000). The descriptive statistics and principal 

component values of the individual cattle characteristics and management variables are shown 

in Table 5.3. The components had high Eigen values, but contributed relatively low variance 

with both accounting for only 56.8% of total variance.

Both components are heavily weighted for several variables and this, together with the 

relatively low variance they contributed, shows that several variables should be looked at 

together to influence the good management of a herd. In order to have good milk production, 

farmers should combine good nutrition with disease control, breeding and management such 

as housing, cleaning, clean milk production and record keeping. In addition, instead of 

working hard merely cutting and carrying (fodder, crop residues and weeds), farmers should 

work smarter and try to increase feed productivity by conservation during the wet season 

when there is plenty; appropriate utilization such as chopping to minimize wastage; cost 

effective methods of feed production; introduction of other suitable feed crops such as fodder 

shrubs; and ration formulation to utilize various available ingredients. These methods have 

been recommended by Lanyasunya et al. (2006) for smallholder areas which suffer the 

constraint of inadequate land for forage production. The dominance of Napier grass 

(Pennisetum purpureum) in this study area as in other smallholder areas in the country 

especially central Kenya (Mwendia, 2007), has led farmers to neglect fodder shrubs such as
I

Calliandra (Calliandra calothyrsus) and others with multiple benefits. Wambugu et al. (2006) 

have adequately discussed the advantages, types, properties, growing and utilization of the 

important fodder shrubs in East Africa.

5.3.3 Principal component analysis by individual cattle characteristics and management
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Table 5.3: Descriptive statistics and principal component values for individual cattle
characteristics and management

Descriptive statistics Rotated component matrix

Variable M ea n
( N = l l )

S. D. C o m p o n e n t  1 C o m p o n e n t  2

S p ra y  ch em ica l  Ksh
115.69 33.51 0.88 -0.101

Feed w a sted  K g
6.36 1.59 0 .852 0 .006

No. o f  o th er  a n im a ls  fed together
1.92 0 .34 0 .798 0 .184

C o n cen tra te s  fed kg T ota l
3 .02 2 .80 0.795 0.025

M a n u r e  o u tp u t K g
11.47 1.15 0 .7 6 2 0.354

A ge o f  an im al (years)
4 .04 0 .32 0 .755 -0.471

W o r m  m ed ic in e  Ksh
136.51 2 8 .7 9 0 .654 0.233

T ota l  w a te r  o f fered  Lts
2 3 .62 4 .08 0 .5 4 9 0.132

W eig h t  E st im ate 2 49 .30 25 .13 -0 .639 -0 .188

F o ra g e  o ffered  kg T o ta l
117.95 14.61 0 .125 0.908

M ilk  fed Lts
3 .70 1.12 -0 .346 0.406

Hrs ow n
2.82 0 .67 -0 .1 5 9 -0 .94

L a b o u r  K sh 138.84 9 5 .58 0 .2 5 9 0.39

C rop  residues o f fered  T ota l
21 .62 5 .67 0 .039 0.385

Explanation of total variance for the first two principal components
Initial E igen  v a lu es 5.41 2.548

R ate  o f  V a r ia n ce ,  % 38.6 18.2

C u m u la t iv e  v a r ia n ce ,  %
38.6 56.8

Note: The variables are shown in the same lines together with their statistics and correlation 
coefficients with the components while the explanation of variance is shown below the respective 
components.
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The chosen household characteristics and livelihood variables and the explanation of total 

variance for the first two principal components are shown in Table 5.4. The first component 

has a high Eigen value (5.742) and alone explains for almost half of the variation. Together 

with the second, they account for 64% of the variation. The components are shown in rotated 

component matrix. Both components have several important variables and this again shows 

that household livelihoods are characterized by many factors, but the most important appear 

to be sales and total farm income with correlation coefficients of 0.97 and 0.906 respectively.

As seen in the participatory analysis and dynamic studies, in smallholder subsistence systems 

most product sales are made to meet small and frequent needs rather than for commerce. The 

primary driving force is food security and thereafter cash to meet other household expenses. 

This cash is not necessarily surplus as earlier shown in Chapter 4 (4.3.6). It is sometimes 

accumulated at the expense of consumption from various sources such as sale of live animals, 

milk, eggs, horticulture and other crop harvests that can be spared. This is supported by off- 

farm income and outside remittances, again not by choice or surplus, but of necessity because 

that support is really needed. Off-farm income can be classified into four categories, namely 

agricultural wage income, non-agricultural wage income, self-employment income, and other 

income; and agricultural wage income can be earned by working on other farms (Takane, 

2007). Thus, for resource-poor mixed farmers, the balance sheet can be quite complicated and 

would need consideration of the roles of all incomes.

5.3.4 Principal component analysis by house -  hold characteristics and income
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Table 5.4: Descriptive statistics and principal component values for house -  hold
characteristics and income

Descriptive statistics Rotated component matrix

Variable M ea n  ( N = l  1) S.D. C o m p o n e n t  1 C o m p o n e n t  2

Sales a m o u n t ,  kg or  Its 13.68 4 .46 0 .97 -0 .098

T ota l  farm  in co m e
1012.32 458 .33 0 .906 -0 .044

H ou se-h o ld  no n -sch o o l  
children 2 .24 0 .64 0.861 -0 .344

Sales va lue , Ksh 502.98 2 5 3 .76 0 .79 -0.26

Y ield , kg or  Its 16.95 4 .77 0 .648 -0 .367

A ge o f  h o u se -h o ld  head 48.48 2 .29 0.585 -0.565

C o n su m p t io n  a m o u n t ,  
kg or Its 5.48 6 .27 0 .3 5 2 0.208

C o n su m p tio n  v a lu e ,  Ksh 73.80 14.57 0.131 0.844

H ou se-h o ld  adults 3.36 0.21 0.011 0.812

H o u se-h o ld  schoo l  ch ild ren 2.29 0.16 -0 .366 0.685

O ff-farm
em p lo y m en t  in co m e 635 .89 504.93 -0 .523 0.657

H o u se-h o ld  m e m b e r s  
ass ist ing in the  farm 3.22 0.29 -0.3 0.492

Explanation of total variance for the first two principal components

Initial E igen va lu es 5 .742 1.995

Rate o f  V a r ia n ce ,  % 4 7 .9 16.6

C u m u la t iv e  v a r ia n c e ,  % 4 7 .9 64.5

Note: The variables are shown in the same lines together with their statistics and correlation 
coefficients with the components while the explanation of variance is shown below the respective 
components.
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5.3.5 Principal component analysis by all the variables combined.

The analysis of all the variables from land and crop activities; herd characteristics and 

management; individual cattle characteristics and management and house -  hold 

characteristics and income is shown in Table 5.5. From the many variables, a total of five 

principal components are derived accounting for 100% of the variation and carrying a 

different order of variables, positioned differently from the separate analyses.

The correlation coefficients of the variables with the principal components are much stronger 

than with the principal components in the separate analyses and the variances of these 

principal components are also much larger. The heavy weightings (strong correlation 

coefficients) are not in the first principal component alone, but are distributed in the first 

three. Out of all the variables, 50% originated from house -  hold characteristics and income 

(Table 5.4) with most of them being about sales and income; 40% originated from individual 

cattle characteristics and management (Table 5.3); 10% from land and crop activities (Table 

5.1); and none from herd characteristics and management (Table 5.2). All the variables were 

originally in a first principal component in their separate analyses.

These observations indicate that the variables retained their importance in a different order 

and strength of relationship among them. Household characteristics and income and cattle 

characteristics and management appear to be the most important variables to household 

livelihoods.
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Table 5.5: Principal component values for all variables. All the five resulting principal 
components (PC) are shown with the first ten variables in order of importance, all of 
which have coefficient values greater than 0.8

Note: The variables are shown in the same lines with their correlation coefficients with the new 
components and their original position and values. The explanation of variance is shown below the 
respective components. The descriptive statistics are not shown as they have been considered in earlier 
tables.
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5.4 Conclusion

This analysis shows that the major factors influencing the farming activities, performance and 

interactions of the farming system in this area are labour; cost of inputs; price of milk and 

marketing distance; and entries and exists from the herd. Overall, farm output, sales and 

income are the most important factors followed by cattle characteristics and management 

(feeding and numbers). All these factors indicate the points of intervention to be given priority 

by the farmers and any assisting development agencies.
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Chapter 6 General discussion, conclusions and recommendations

6.1 General discussion

The characteristics of the study area and the resources show that the area has most of the 

necessary bio-physical components of high potential dairy and horticulture production and 

this was also earlier recognized by Jaetzold and Schmidt (1983). As in other smallholder areas 

especially central Kenya (Omore et al., 1999), dairy is the most important livestock enterprise. 

The mean livestock numbers per family are small, but the cattle herd structure has adequate 

stock for potential production and replacement. Farm sizes are also small, but apart from 

seasonality of rainfall and moderate disease and pest occurrence, there are no major 

exogenous shocks to crops or livestock. There is adequate labour consisting of family 

members and hired labour as seen in other smallholder areas in Kenya (Omore et al., 1999). 

The farmers’ objectives are subsistence oriented, but with a strong aspiration for 

commercialization. However, in terms of wealth assessment, the community would be 

categorized as between poor and transient.

Since in livestock production, the overriding considerations are the availability and efficient 

use of local natural resources (Sansoucy, 1994), this community can be said to have the 

potential to be self sustaining as they own land capable of producing a variety of feed 

resources such as Napier grass, fodder shrubs, crop residues and weed mixtures. There is a 

high proportion of stall-fed cattle which allows the spatial integration of livestock and crops 

even where space is limited (Bayer and Waters-Bayer, 1998) and family labour resources are 

mostly allocated on dairy activities. Thus, interventions on livestock production are likely to 

be of great assistance to the households and more effort and technology are needed in this 

subsector.
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The study observed the use of livestock in the community for food, income, employment 

generation, risk stabilization, insurance and capital accumulation, soil nutrient recycling, 

weed control, utilization of crop residues and waste, and soil conditioning with manure. 

Napier grass is also planted along farm contours to prevent soil erosion which is reported to 

result in crop productivity losses as high as 2 -  3 % per year in the East African highlands as 

well as downstream effects e.g. siltation of reservoirs (The World Bank, 2008). The 

community does not use animals for draft power because of the hilly terrain. Farm activities 

are dictated by rainfall patterns, water is sourced from small streams and there is little 

irrigation of crops and fodder. Thus, there is inadequacy of forage in the dry season, crop 

outputs are not continuous and stocks get depleted before the next harvest and there is 

seasonal under-employment and hunger (Ministry of Finance and Planning, 2001, a, b; Kenya 

Food Security Steering Group (KFSSG), 2008).

With the land limited and the population growing at a rate of 1.74% (Ministry of Finance and 

Planning, 2001, a) survival can be compromised if farm production is not optimized and off- 

farm income opportunities are not available as observed by The World Bank (2008) for 

developing countries in general. There is, therefore, need for intensification and optimization 

of resource use especially land, water, labour, livestock and crops. Availability and utilization 

of water can be improved by rainwater harvesting and storage, more farm terracing and 

avoidance of encroachment on water catchment areas. Land, labour, livestock and crop 

resources can be optimized by better use of inputs such as fertilizer, manure, breeding and 

feeding. Some of the issues and proposed solutions to the poverty problem have been 

identified and documented in the District Poverty Reduction Strategy Paper (PRSP) 

Consultation Report (Ministry of Finance and Planning, 2001, b) and they only require
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implementation and empowerment by provision of adequate extension and follow-up. 

However, shortage of extension service providers has been shown to have an influence on 

farmers’ knowledge and practice of dairy technologies (Wambugu, 2001). This too needs 

intervention by the farmers, the Government and Development partners.

Active farm area, labour allocation, yields and sales, farm income and profits, showed similar 

trends in their variation over time meaning they were positively correlated. However, both the 

value of inputs and value of outputs were low which means that the returns were not great. 

Farm produce sales were made to meet small frequent cash requirements and larger needs 

once in a while rather than for commerce. Thus, the farmers worked most of the time, but 

made money only some of the time and income from outside remittances was larger than 

income from farm and off-farm employment for most of the year. As a result, farmers have 

adopted low risk activities because risk preference is determined by asset and income levels -  

risk rationing (The World Bank, 2008). The farmers create capital by foregoing consumption 

(Beardshaw et al. 2001) only, rather than by also saving from surplus. Consequently, apart 

from the low value inputs there is no other investment because farmers live off their land, 

literally land to mouth, and there is inability or unwillingness to pay for expensive services 

such as cattle Artificial Insemination.

Farm output, sales and income and cattle characteristics and management were the most 

important factors influencing the activities, performance and interactions of the system. 

These, together with the major constraints identified, need both internal and external 

interventions. The opportunities identified include working harder; taking farm development 

loans; planting fodder crops and forage preservation; better animal health with vaccination 

and tick control; improved breeding with training on the importance of cattle Artificial
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Insemination (A.I.) or improved bull camps; forming milk associations and cooperatives; and 

having milk cooling facilities to enable value addition and tapping of external markets. 

Internally^ farmers need to adopt a commercialization approach and relevant production 

technologies and optimize their resources, including better manure management; introduction 

of high-value horticulture and cash crops such as indigenous vegetables and tissue culture 

bananas; feed conservation and introduction of multi-purpose fodder shrubs; better 

management of the indigenous chicken; and introduction of dairy goats, improved sheep and 

fish farming. This integration and diversification will result in optimum utilization of land and 

labour and stabilize farm income and furthermore the additional animals use different feed 

resources and offer little or no competition to cattle. The Government and other external 

assistance should include interventions to address the constraints such as shortage of 

extension staff, inadequate and expensive animal health and breeding services and marketing.

As seen in a study in Nakuru by Moll et al. (2007), the potential for dairy intensification with 

high levels of inputs and outputs in this area is high as there is the combination of low 

opportunity cost for labour, scarcity of land and good markets together with population 

increase and urbanization. International Livestock Research Institute (ILRI) (2006) and Moll 

et al. (2007) observed that the availability and values of production factors interact with the 

smallholders’ choices for production technologies and market forces to characterize the 

farming system. Staal et al. (2003) concluded from their studies in Kiambu, Nakuru and 

Nyandarua districts, that smallholder dairy farmers can become and continue being 

competitive if given the necessary public policy support. This includes favorable policies, 

research, adequate extension, training and information technology and marketing.
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The World Bank recognizes that agriculture is a vital development tool for achieving the 

Millennium Development Goal of halving the number of people suffering from extreme 

poverty and hunger by 2015 and recommends that accelerated agricultural productivity 

growth requires a sharp productivity increase in smallholder farming combined with more 

effective support to subsistence farmers (The World Bank, 2008). The Government of Kenya 

Vision 2030 has earmarked increased productivity of crops and livestock as one of the 

strategies to increase value in the Agricultural sector which is one of six key sectors given 

priority to act as growth drivers (The National Economic and Social Council of Kenya 

(NESC), 2007).

The social need of seasonal under-employment and hunger also needs to be addressed and 

since this community cannot be categorized as poor, it needs different social protection 

interventions such as micro-credit, food for work and cash for work. Productive assets can 

produce future income, so asset transfers could reduce poverty more sustainably than food or 

cash transfers (Sabates-Wheeler et al., 2008). Heifer Project International is one project which 

gave dairy cows to some farmers in this area in 2002 (Heifer Project International, 2009). 

Such projects should be encouraged, but they should give diverse assets e.g. tools, seeds, 

fertilizer, dairy goats, improved sheep and fish ponds so as not to flood the local economy 

with the same produce and affect prices (Sabates-Wheeler et al., 2008). They should also 

include capacity building such as ‘farmer field schools’ (The World Bank, 2008) which have 

been done by Coast Development Authority in some areas of the Coast Province (Coast
I

Development Authority, 2009).

Collective action through farmer organizations can be used to empower smallholder livestock 

producers with limited resources and improve their bargaining power for information, credit
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and markets (ILRI, 2006). The Taita-Taveta Dairy Cooperative Society, which collapsed in 

2005 due to mismanagement, and the Taita Horticultural Produce Cooperative Society, which 

is operating at a very low level for similar reasons (District Cooperative officer, 2009), if 

revived and fully operative would play a very important role in marketing and boosting farm 

incomes. Otherwise, less formal forms of farmer groups, such as self-help groups, which are 

smaller and control fewer resources, could play an important role as they are less likely to be 

targeted by politically powerful interests, and are also better adapted to linking directly to the 

traditional market (Staal et al., undated). As discussed by Ruthenberg (1980) the farm is also 

an independent unit of economic activity. Savings and investment would, therefore, also play 

a big role in acquiring assets and more inputs and have an impact on increased production.

6.2 Conclusions

• The farmers’ objectives and area resources have the potential to support their food 

security and have a surplus for commerce, but they are unable to do so because of the 

constraints mainly in technology, capital and markets.

• Relevant institutional and technological support was available before the Structural 

Adjustment Programs, but these have mostly collapsed or are inadequate.

• With the right approach and necessary assistance the constraints can be surmounted and 

the identified opportunities exploited.

6.3 Recommendations

• The farmers need to adopt a commercialization approach and relevant production 

technologies to optimize their resources and stabilize their incomes.
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• The Government and Development partners should undertake interventions to address the 

constraints and at the same time provide social protection measures when needed.

6.4 Scope for further work

• A study should be carried out to explore the causes of the decline in use of Artificial 

Insemination services in the country and how to boost the uptake of the private services.

• Farming system studies in such communities should be combined with a socio-economic 

component in order to comprehensively look at all the stages in the economic cycle of 

production, income, expenditure, savings and investment.
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Appendices

A l. Baseline survey questionnaire

DATE............................

NAME OF ENUMERATOR

1. Farmer identification

Date of interview
Farmer number
Fanner name(Who makes decisions on 
farming activities)
District
Division
Location
Sub-location
Division

2. Characteristics of the farmer

Gender (a)
Age (In years)
Education level (b)
Off-farm employment (c)

Codes:

(a) Gender (l=Female; 2=Male )

(b) Educational level (l=Not Ed; 2=Primary; 3=Secondary; 

4=Post secondary; 5=Adult education)

(c) Off-farm employment (l=yes, 2=no)
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3. Family members staying in the farm

Variable Number Number in 
school

Number 
assisting in the 
farm

Number with
off-farm
activities

Girls 0-10 yrs
Boys 0-10 yrs
Girls 11-15 yrs
Boys 11-15 yrs
Women 16-60 vrs
Men 16-60 yrs
Women >60 yrs
Men >60 yrs

4. Farmer Livestock awareness

Kind of Training Main information received
Formal training
Seminars and workshops
Government extension visits
NGO visits
Visits by researchers
Tours and visits by farmer
Radio/Television program
Membership and activities in any group
Neighbours
Experience

5. Characteristics of the area

Ecological zone--------------------------------------------------------------------------

T errain/T opography---------------------------------------------------------------------

Periods of rainfall, months by name,

Short rains-----------------------------------------------------------------------------Long rains

Amounts of rainfall, 

Short rains, Adequate ( 

Long rains, Adequate (

) Inadequate ( ) Not Predictable ( 

) Inadequate ( ) Not Predictable (
)

)
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6. Characteristics of the farm

Area,
acres

Percentage Reasons if any

Total farm size 100%
Area devoted to 
homestead
Area devoted to 
livestock shed
Area for other farm 
structures
Area for food crops
Area for forage crops

7. Details of food crops and utilization

Crop Acres
short
rains

Acres
long
rains

Production in 
normal year 
total (bags)

% home 
consumption

%
surplus 
for sale

% surplus 
or residue 
for
livestock
feed
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8. Details of forage crops and utilization
Forage crops on own farm, acreage per crop and utilization

Forage crop name Acreage %Own
use

%Surplus 
for sale

Source of planting material: Own ( ) Neighbours ( )

Both ( ) Others, specify ( ) ......................

9. Water sources and utilization

Source Home
consumption

Livestock
consumption

Forage
irrigation

Crop
irrigation

Rainfall
Rivers
Borehole
Shallow
well
Pipe
Streams

10. Feeds and other inputs sources and utilization

Cattle

Own Local
free

Local
bought

Far
free

Far
bought

Specify 
if stall 
fed

Specify
if
grazed

Amount 
fed per 
day

Forage feed

Water

Supplements

Other inputs
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Small stock

Own Local
free

Local
bought

Far
free

Far
bought

Specify 
if stall 
fed

Specify
if
grazed

Amount 
fed per
day

Forage feed

Water

Supplements

Other inputs

Names of natural grasses and fodder trees in grazing land

Natural grass species Natural fodder trees

Use of crop residues to feed livestock: Insert crop, tick answer yes or no and insert source 

and reason whether deliberate planned or surplus

Crop/answer Yes No Own Out
free

Out
bought

Reason
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Use of manure on farm:

Use/For
what

Crops Forage Bio-gas 
In place

Bio-gas
aware

Surplus 
manure 
for sale

Yes

No

Own
manure
Out free

Out
bought

11. Number of service providers in available distance

Service/distance 0 (own) < 1km 1-5 km >5 km Not easily 
available

Animal health 
technician
Extension officer

Inseminator

Agro-Vet shops

Structures e.g. dip, 
crush
Watering trough

Sale yard

Spray pumps
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12. Livestock count and production systems. Specify species and breeds and insert 

information (All livestock including poultry).

SPECIES BREEDS NUMBERS PRODUCTION

SYSTEM

Key to types of production systems

1. Intensive

2. Semi- intensive

3. Extensive planned e.g. paddocking

4. Extensive random
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Is the herd/ flock structured into ages, production or reproduction groups e.g. cows in 
milk, heifers, steers, kids, chicks?

Specify structure
Herd/ Flock
Dairy cattle
Beef/Zebu
Sheep/goats
Poultry

13. Production of livestock kept

Live livestock sold per year:

■ Bulls...........

■ Heifers.......

■ Mature cows...........

■ Extra calves............

■ Steers...........

■ Rams/bucks.......................

■ Female sheep/goats..........

■ Local Chicken-------

■ Broilers-------

■ Ex-layer chicken-------

■ Local chicken eggs--------

■ Layer chicken eggs—
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■ Milk per day in liters and Ghee per month in kilograms, production and sales

Milk
production 
per day

Milk
sales

Milk home 
consumption

Ghee
production 
per month

Ghee
sales

Ghee home 
consumption

Dairy cattle

Beef/Zebu
cattle
Dairy goats

14. Land use and production trends and reasons

Variable/Trend Increasing Decreasing Stable Main
reason

Livestock
production
Livestock numbers
Use of manure
Use of crop 
residues
Amount of natural 
pasture
use of grown forage
Acreage of forage
Acreage of food 
crops
Production of food 
crops

Reasons, codes

1. Land size 5. Expenses
2. Rainfall 6 . Market
3. Inputs
4. Type/breeds

7. Other, specify
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15. Breeding and reproduction

Methods oflivestock breeding used in different species, specify species and tick method

Method/species

Mating within herd

Out-sourced males

Artificial
Insemination
Any form of 
selection used? 
Specify

Calving/Kidding interval and reasons. Tick one and give reason

Species/

months

12-14 15-18 19 and 

above

Season,

specify

Other,

specify

Main reason

Dairy cattle

Beef/Zebu
cattle
Small stock

16. Housing and management 

Housing for all livestock:

Species/housing Breed Housed Not Housed Reason

1
—
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15. Breeding and reproduction

Methods of livestock breeding used in different species, specify species and tick method

Method/species

Mating within herd

Out-sourced males

Artificial
Insemination
Any form of 
selection used? 
Specify

Calving/Kidding interval and reasons. Tick one and give reason

Species/

months

12-14 15-18 19 and 

above

Season,

specify

Other,

specify

Main reason

Dairy cattle

Beef/Zebu
cattle
Small stock

16. Housing and management 

Housing for all livestock:

Species/housing Breed Housed Not Housed Reason

1
—
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Calf management:

Feeding colostrum, Yes ( ) No ( )

If yes specify amount per day, Lts—  

Feeding milk, Yes ( ) No ( )

If yes specify amount per day, Lts—

Weaning age:

Species/age, months Breed 4-5 6-7 8-9 Other

Cattle Dairy

Beef/Zebu

Dairy goats

Milking management:

Hygiene, know ( ) specify, w hat-------------------------------------  don’t know ( )

specify, what-------------------------------------

Mastitis control, know ( ) specify, what-------------------------------------

don’t know ( ) specify, w hat------------------------------------

Drying period, know ( ) specify, how long---------------------------------  don’t

know ( ) specify, what-------------------------------------- Milk withholding period after

antibiotic treatment:

Know ( ), don’t know ( )

If yes, Specify: 0 days ( ) 1 day ( ) 2 days ( ) 3days ( )

4 days ( )

Record keeping: Know ( ) don't know ( )

If yes, specify type of records kept:
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Animal welfare awareness

Awareness of specific animal welfare issues: 

Freedom from thirst, hunger and malnutrition; 

Freedom from discomfort;

Freedom from pain, injury and disease; 

Freedom to express normal behaviour; 

Freedom from fear and distress;

Yes ( ) No ( )
Yes ( ) No ( )
Yes ( ) No ( )
Yes ( ) No ( )
Yes ( ) No ( )

) No ( )

No ( )

17. Negative factors affecting livestock production and health

Drought, Yes( ) No ( ) Feeds, Yes ( ) No ( )

Inputs, Yes( ) No ( ) Diseases, Yes ( ) N o (  )

Extension staff numbers, Yes ( ) No (  ) Labour, Yes ( ) No ( ) Land, Yes (

Capital, Yes ( ) No ( )

Theft, Yes ( ) No ( ) Predators, Yes ( ) No ( ) Market, Yes ( )

Infrastructure, Yes ( ) No ( ) Others, specify Yes ( ) No ( ) ------------

Ranking of the factors ticked ‘yes’ with most affecting as number one

1. -------------------------------- 11.

2 . ----------------------------------------  12.

3 . --------------------------------------- 13.

4 .  --------------------------------------- 14.

5 . -

6 . -

7 . ~
8 .  ~

9 . ~

10.
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Most common livestock diseases, ranked by prevalence

18. Disease and pest control

Livestock diseases experienced in the last 12 months, ranked by economic importance

Young stock mortalities/dead in the last 3 years: 0 ( ) 1( )

2 ( ) 3 ( ) other, ( ) specify...........................................

Mature stock mortalities/dead in the last 3 years: 0 ( ) 1( )

2 ( ) 3 ( ) other, ( ) specify...........................................

Animal health measures: Preventive, Yes ( ) No ( )

Prophylactic treatment, Yes ( ) No ( )

Case treatment, Yes ( ) No ( )

Specify the main measures undertaken e.g. de-worming etc------------------

END
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A2. Dynamic study data collection sheets Number of period of study (1 -  22)

A) Land and Crops activities recording Name of recorder---------------------------------------

Date of recording:------------  Name of Farmer:-----------------------------------------------
Period of study:------ to-----  Village:----------------------------------------------------------
Total farm acreage (acres):--------- [Approximations: 0.25 acres =100x100ft, 1 acre =200x200ft, 1 acre = 70x70 yards]

Measurements recording for the 2 weeks period total
Plot identity by activity and area (acres) Av. Time hrs/day Input item Item cost Output item Item value

Hired Own

Maize, beans, napier, tomatoes, 
etc

Preparation, planting, Harvest Kg, etc 
manure, compost, seeds, weeding, 
fertilizer, pesticides,
harvesting, labour, major investment e.g. 
loan, farmer training, farmer tour etc

Remarks™



B) Herd recording
Name of recorder-

Date of recording:------------
Period of study:------ to------

Cattle management characteristics

Housing, Yes/No ------

Stall feeding, Yes/No------
Water trough, Yes/No------

Water bucket, Yes/No------

Chaff cutter, Yes/No------

Hand cutting, Yes/No------

Own spray, Yes/No ------

Own labour, Yes/No ------

Employed labour, Yes/No ------

Daily hired labour, Yes/No ------

Own labour, hours------

Hired labour, hours------

Name of Farmer:-----------------------------------------------
Village:----------------------------------------------------------

Measurements recording for the 2 weeks period total

Cattle herd characteristics Number of other animals

Total number of cattle —

Number of bulls 
Number of cows in milk 

Number of dry cows 

No. of heifers (weaning-bulling) 

Number of calves 

Number of cows pregnant 

Number of calves bom 

Number of animals sold 

Number of animals bought 

Number of animals died 

Number of calves aborted

Sheep ------
Goats ------
C h i c k e n  ----------

Ducks ------

Rabbits ------

No. other animals sold----- Ksh------Specify

No. all animals slaughtered ------ Specify-

Number of calves weaned ------

Price of Milk ------

Distance milk sold ------

Milk delivery: Self/collected------

Remarks—



Name of recorder-

Date of recording:------------  Name of Farmer:
Period of study:------ to------ Village:-----------

C) Individual dairy cattle recording

Animal Identity:----- Breed type:------ Sex:------  Age:------ Number of other animals fed together:

Condition Inputs Outputs

Weight Estimate Forage offered, Kg/day, - — specify type----- Milk production, Lts ------
Body score Concentrates fed, Kg/day,, —  specify type----- Calves born ------
Fertility status — Crop residues offered, Kg/day —  specify type----- Animals sold, Ksh ------
Healthy Water offered, Lts — , — , — , — , total— Bull service, Ksh ------
Sick Milk fed, Lts — > — , — , — , total-— Growth, Kg ------

Bull bred, Ksh — — Feed wasted, Kg ------
Injured A.I. bred, Ksh — — Manure, Kg ------

Labour, Ksh — — Hrs own----- Hrs hired- -----  Calves aborted ------
Own treatment, Ksh ---- Calves weaned ------

Slaughtered LHA treatment, Ksh —
Dead 1 Extension visit, Yes/No——

Sold Inseminator visit, Y/N----
Farmer visit to livestock office Y/N------
Spray chemical, Ksh —
Worm medicine, Ksh ----—

Other procedures, Ksh— —, specify------
Other input, Ksh ----—, specify------ e.g. loan, farmer training

Fertility status = Pregnant, Empty, on heat, Problematic. Body score = Good, Fair, Poor Other procedures = dehorning, castration etc.



D) House -  Hold recording Name of recorder-

Date of recording:------------ Name of respondent:-------------------------------------- Name of H/H head if not the same..................
Period of study:------ to------ Village:-----------------------------------------------------------

Gender, M/F:------  Age:------  Education level, (None, Pri, Sec, Post Sec.):------  Off farm employment, Yes/No:------

Family members in the farm: Adults------  School children------ Non- school children------- No. of all assisting in the farm —

Main reasons (objectives) for this mixed farming: 1)----------------------------- 2 )--------------------------------3 )------------------------
Measurements recording for the 2 weeks period total

Crop and livestock products utilization I Important: If purchased from off-farm begin recording from consumption)

Item Yield, Kg/Lts. Sales amount, Kg/Lts. Sales value. Ksh. Consumption amount, Kg/Ets. Consumption value, Ksh

E.g. Milk ------  ------  ------  Tea------ Children-------  ------

TotalTotal farm income 
Off-farm employment income 

Outside remittances income



A3. Map of Kenya showing location of Taita Taveta District
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A4. Map of Taita Taveta showing administrative boundaries
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