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[bookmark: _Toc394939171]ABSTRACT

This study was conducted to examine and analyse the cost of producing 1 kg of milk between the Netherlands and Kenya. Whereas farmers work to better their profitability, they are faced with challenges in balancing their resources used in farm production and the end result of production. Due to this, the study sought to establish a well calculated cost price which has been lacking in some cases.  
The study was conducted by a descriptive survey design and corroborated by Cross Sectional data from LEI FADN which is carried out in the Netherlands on commercial farms annually, data being collected during the period of 14th April to 02nd June 2014 at various cooperatives in Kenya; using a questionnaire and interview responses from 34 randomly selected farmers who are members of dairy cooperatives. The data were compiled in an excel sheet and analysed using Gross margin analysis.
The results indicate an estimated cost price of KSH 32 (€ 0.38) and KSH 24 (€ 0.28) per kg in the Netherlands and Kenya respectively. The differences are brought due to the high labour costs in the Netherlands and additional ‘other’ costs representing audit fees, taxes and overhead costs. 
The study concludes that the cost of producing 1kg of milk in the Netherlands is relatively higher than Kenya. However, dairy farming is more profitable in the Netherlands in comparison with Kenya due higher economies of scale and a higher milk production per cow.  It recommends that farmers should practice better feed efficiency. This is possible with provision of dairy information and good feed management. Farmers need to develop a Farm Management Audit - using a ‘Checklist’ which will serve to determine management opportunities for dairy farms. This should be done with the help of extension officers.  

[bookmark: _Toc394939172]CONVERSION TABLE AND ABBREVIATIONS

1 ha =   2.47 acres 
1euro   =   118 KSH

EADD- East African Dairy Development
FADN- Financial Accountancy Data Network
FAO- Food Agricultural Organization
ILRI- International Livestock Research Institute 
KARI- Kenya Agricultural Research Institute
KDB- Kenya Dairy Board
KG – Kilogram
LEI-DLO- Landbouw-Economisch Instituut (Agricultural Economics Research Institute)
LTO- Land- en Tuinbouw Organisatie
NAFIS- National Farmers Information Service 
OECD- Organisation for Economic Co-operation and Development
SDP- Smallholder Dairy Project
USDA – United States Department of Agriculture
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Inputs  	These are resources that are used at the farm production such as feeds, equipment, energy etc.
Outputs        These are the end result of production in a farm such as milk, manure etc.

Cost of Production 	 It’s the expenses incurred in the production of farm outputs

Gross margin		 is the gross income from output produced minus the cost of variables                                                   used to produce that output. 
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1.0 [bookmark: _Toc394939175]INTRODUCTION 
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Dairy farming has been seen as a success in contributing to the development of many countries and the rural areas with the Netherlands and Kenya being prime examples. In Kenya, its small holder based, integrated and profitable system has been viewed as a classic agricultural case (Leksmono, et al. 2006). 
Change is rapidly occurring in the dairy industry due to a cost price grip which is as a result of the increasing input costs and fluctuating milk prices. Many farmers are torn between increasing profits and ensuring a sustainable lower cost of production system. 

The current cost of production and expenses hints that farmers need to recurrently think about their herd sizes and the current levels of production. 

With an estimated 650,000 small holder dairy farmers and an average of 4 cows per farm, which account for 80% in Kenya (SDP 2006), choosing mechanisms that utilize their scarce land and labour is handy in milk production. 

Currently the total milk production in Kenya amounts 5 billion kg and the cost of feed estimates are typically at 50 to 70% (NAFIS) and 40 % (Staal et al 2003) of the total cost of milk production.

Comparatively, in the Netherlands there are a recorded total of 18,500 farms, 11.9 billion kg milk production (Dutch Dairy Board 2011), with an average of 80 cows per farm. This shows the large holder type of farming.

In dairy farming, sufficient quantity and quality of dairy feeds determines the enterprise profitability, as it has an important impact on the milk output, production and animal health. Feeds are therefore important when the right balances of roughages and compounds are struck. 

For the purposes of this study, feeds as inputs, explains the reason behind the grazing system used and as the most important factor. They were analysed individually. Dairy farms were described as those farms whose income exceeding 50% of the total income is derived from milk production.

This study, therefore sought to examine the cost price of milk production in both the Netherlands and Kenyan farms, with the help of Agriterra. With more data and information about the cost of production (COP) in the Netherlands being available, similar information was gathered in Kenya and compared. Descriptive analysis was laid on decisions made by the farmer if it was economically worthwhile to use more inputs and measure against the output.


1.1 [bookmark: _Toc394939176]Background Information 
1.1.1 [bookmark: _Toc394939177] Agriterra
Agriterra was founded in 1997 by the Dutch rural people’s organisations. It works in the conviction that if people in the rural areas in developing countries don’t organise themselves, they won’t solve the problems of hunger and poverty. 
It therefore works together with approximately 80 rural people’s organisations in Latin America, Africa, Asia and Central and Eastern Europe, as well as with approximately 30 organisations in the Netherlands. 
With several teams, its projects span from the improvement of dairy and potato production, and the establishment of farmers credit banks to the penetration of new products in the market or of existing products in new markets.
The Agribusiness team’s objective is to support farmer-led enterprises to grow. In most cases it concerns cooperatives making investments. The slogan of the team is therefore: making cooperatives bankable. 
Its aim is to support cooperatives in making good business plans to be financed by banks. In Kenya, Team Agribusiness is working with mainly dairy cooperatives, a rice cooperative, coffee union and several SACCO’S. 
1.2 [bookmark: _Toc394939178]Statement of the problem 
Dairy farmers like any other entrepreneurs look up to make profits with good products and desire to sell their dairy products at a reasonable profit which can only be achieved if the cost of production is known. 
Research shows that with the current global mixed trends in dairy development of the high demand of inputs, the numbers of farms are dwindling but there is an increase in terms of scale of production (de Vries 2012).
However the cost price which is important in milk production is not well calculated in an orderly manner and typically lacking in some cases. Several researches have been done in Africa and other continents (Mburu et al., 2007, Staal et al 2003, Waithaka et al 1992). Similar studies are carried out annually in the EU (FADN 2009). However, the study sought the latest, most reliable information which is of high importance in this study.
This study, therefore seeks to bridge the existing knowledge gap in Kenya as far as cost of milk production is concerned and to contribute to the general body of knowledge in terms of methodological design, its approach and analysis of results.
1.3 [bookmark: _Toc394939179]Target Audience
The research was done on behalf of Agriterra in order to support farmers to make dairy farming profitable.  

1.4 [bookmark: _Toc394939180]Objectives of the Study
1.4.1 [bookmark: _Toc394939181]General Objective 
The general objective of this study was to examine and analyse the cost of producing 1 kg of milk between the Netherlands and Kenya.
1.4.2 [bookmark: _Toc394939182]Specific Objectives
The specific objectives of the study were as follows;
1. Analysis of the differences and characteristics between the farms in the Netherlands and Kenya.
2. To analyse the differences amongst Kenyan dairy farmers themselves in relation to their cost structure  
3. To analyse the economic performance and profitability of farms 
1.5 [bookmark: _Toc394939183]Relevance of the study 
This study is relevant in the provision of extension services, in farm-economics, price forecasting and planning for farmers. This study, therefore basically creates a link between the research and in Agricultural economics and extension. 
It serves to educate and advise Kenya’s dairy cooperatives (clients of Agriterra) on how farmers can optimize their outputs. It also puts forth conclusions and recommendations on the factors influencing input and output allocation at the farm level and on ways to optimize outputs
1.6 [bookmark: _Toc394939184]Research Questions 
The research set out to explore the following questions;
1. What is the average cost price of 1 kg milk on farm level, in The Netherlands in comparison with Kenya?
2. What factors are leading to a different cost structure, between The Netherlands and Kenya, but also between individual farmers in Kenya?
3. What are the effects of the differences in farm structure in the Netherlands compared Kenya?
4. Based on the outcome of the first two questions, will this research address the differences between Kenyan farmers? 

1.7 [bookmark: _Toc394939185]Structure of Report 
This thesis report comprises seven main chapters. Chapter one presents the introduction to the research. This introduction is followed by Chapter 2, a literature review of conceptual and empirical issues of the cost prices of producing milk, the characteristics of the farm structures and their economic performance.  Chapter 3 outlines the research design used, its target population and sample selection, research instruments and methods of data collection and analysis. Chapter 4 presents the results and the analysis in figures and tabular form the characteristics and differences between farms in the Netherlands and Kenyan Cooperative farmers and finally the economic performance of these farms. Chapter 5 describes the discussion on the cost of producing 1 kg of milk, the economic performance of farms between the Netherlands and Kenya, lessons to Kenyan farmers from Dutch farms and the expected changes in the future. Chapter 6 presents the summary of the findings based on Chapter 4. Chapter 7 outlines the recommendations basing on the findings of the study and suggestions for further research.  












[bookmark: _Toc394939186]CHAPTER TWO:
2.0 [bookmark: _Toc394939187]LITERATURE REVIEW 
2.1 [bookmark: _Toc394939188]Introduction 
This chapter gives a review of the literature of related empirical and conceptual facts.  It deals with conceptual and empirical issues on the cost prices of producing milk, the characteristics of the farm structures and their economic performance and also technical indicators of profitability. 
2.2 [bookmark: _Toc394939189]OVERVIEW OF BOTH COUNTRIES
Just as agriculture contributes largely to the Netherlands and Kenya’s net output, so is dairy farming. Table 1 presents an overview: 
Table 1: Agricultural overviews of Netherlands and Kenya  
	
	NL
	KE

	Total GDP (€)
	590  billion 
	31.23 billion

	Agricultural GDP (€)
	16 billion
	7 billion

	Dairy GDP contribution (€)
	11 billion
	980 million

	Total dairy farms
	18,500
	650,000

	Average cows per farm
	80
	4

	Annual milk production (kg)
	11.9 billion  
	5 billion



Source: Dutch Dairy 2011, IMF 2012, TechnoServe 2008, SDP 2006 
2.3 [bookmark: _Toc394939190]FARM ACCOUNTANCY DATA NETWORK (FADN) 	
FADN is an instrument used to evaluate the income of agricultural holdings and the impacts of the Common Agricultural Policy in the European Union (EU). It consists of a survey carried out yearly by the EU on micro economic data from each country. Sampling plans are established for various farm holdings at the level of each region in the union and the Netherlands is one of its prime sampled regions. It aims to gather accountancy data from farms for the determination of incomes and business analysis of agricultural holdings (FADN website). The data from FADN has been used as the source and basis of this research.
2.3.1 [bookmark: _Toc394939191]CHARACTERIZATION OF FARM STRUCTURE 
This entails farm characteristics on its size, intensity and milk production per cow.
2.3.1.1 [bookmark: _Toc394939192]Farm size
There is no generally accepted measure of farm size in economics (Lund 1983). According to USDA farms are grouped into small sizes and large according to the level of income. Although some define it according to land surface coverage, this could be a poor measure since land varies in its agricultural attributes. Nevertheless, a combination of all these variables is discussed about, in this study.
In a study comparing Hungarian, German and the Netherlands farms, with a baseline of 100 ha, the Netherlands farms consist of many small and midsized farms with 8% of the total consisting of large farms (Kovács and Emvalomatis 2010). According to Eurostat (2007) 58% of farms in the Netherlands were under 20 ha with 25% specialising in Dairy farming and an average of 500,000 kg of milk per farm. According to FADN (2010), the average dairy farm consisted of 48 ha with data showing an increment in land surface area used year-in-year out. This is a bit higher than Van den Hengel et al (2009) 35.8 ha (Table 1).  
Comparatively, in Kenya dairy farms tend to be smaller, which describes the nature of small scale farmers. Down the years there has been reduction in surface area used by dairy farmers with estimates of 1988/1989 showing an average holding of 10 ha (Leegwater et al 1991), whereas The Ministry of Agriculture in 1994 estimated it at an average of 2.5 ha and in a cross-sectional survey done by (Tegemeo Institute 2010) the average land holding was estimated at 1.8 ha (4.4 acres) translating to only 4% of the average dairy farms in the Netherlands. This may be attributed to growing populations in Kenya and sub division of land to children due to poverty and little prospects for off-farm jobs.

Table 2: Farm structure of typical Dutch dairy farm systems
	
	Average farm
	Large scale
	Intensive


	Acreage grassland (ha)
	35.8
	53.5
	30.8

	Acreage maize (ha)
	6.9
	11.3
	6.1

	Milk production (kg)
	610,000
	970,000
	690,000

	Milk production per cow
	8,400
	8,700
	9,000

	Milk production per ha
	14,300
	15,000
	18,700


Source: van den Hengel et  al (2009)

2.3.1.2 [bookmark: _Toc394939193]Farm Intensity
This is normally expressed as milk production per ha/acre of forage crops on the own farm (Reijs et al 2013).
In the EU, the Netherlands has the highest milk production per ha of forage crops (13,000 kg of milk per ha in 2009) (Reijs et al 2013), which is supported from the good natural climatic conditions for forage production (Reijs et al 2013)
Additionally, there are various feeding and grazing mechanisms, Reijs et al (2013), analyse grazing systems into full grazing, restricted grazing and no grazing, Staal et al. (2003) conclude that farmers in Kenya may employ combined grazing and stall-feeding, or only paddock grazing or zero grazing. All these grazing systems are dependent on the farmer’s availability and utilisation of resources. 
According to Van Vuuren et al (2006), in The Netherlands, zero-grazing increased from 6% in 1992 to 15% of all dairy cows in 2004. However according to Reijs et al (2013), restricted grazing whereby there is a substantial grass intake with a less than twelve hours per day of grazing is the most common mechanism. This is however dependent on the frequent change in seasons unlike in Kenya where seasons are not erratic as such. In research done in the North-rift and Central Kenya, the most common mechanism was pure grazing as the land sizes are quite often several acres. Zero grazing is majorly done in the Central Kenya (Lukuyu et al 2011).       
2.3.1.3 [bookmark: _Toc394939194]Milk Production per cow
The production quantity of a cow is determined by the breed type, the diet of the cow and farm management activities such as quality of the stables and care. In fact, there is a triangular relationship between a cow, housing and nutrition (Talsma et al 2013). 
A high milk production per cow usually requires a higher share of concentrates in the diet on top of the maximum roughage intake and an increased attention to cow management. In the Netherlands, there has been 0.4% growth in milk production and the average cow producing 8006 kg with total annual milk amounting to 11.9 tonnes (Dutch Dairy Board 2012). Traditionally the common breeds are Friesian Holland’s, and some Mass, Rijn and Ijjsel (MRI). However, most have since disappeared, currently the Holstein Friesian is the dominant breed and accounts for averagely 90% of the total cattle[footnoteRef:1]  [1: Dutch Dairy Sector 2013] 

Comparatively, in Kenya over the last decade, milk productivity growth has been positive as well with an average of 1.5% annual growth[footnoteRef:2]. The average production per cow annually was reported as 1344 kg. And again, the average production of a cow depends on the system (intensity) of farming. [2:  FAO Statistics 2014 ] 

2.3.2 [bookmark: _Toc394939195]CHARACTERIZATION OF ECONOMIC PERFORMANCE
This involves farm income, the milk prices paid to farmers and the cost structure of farmers.
2.3.2.1 [bookmark: _Toc394939196]Farm Income
This is calculated as all revenues minus all paid costs and depreciation. Notably despite incomes from culled animals and other outputs, income from milk is the major source of farm income on the dairy farms. These additional farm outputs were not included in the study as they do not directly contribute to the cost of production (COP). 
Despite feed costs and related components escalating, there is an expected increase in farm income in the future. In Kenya, it’s estimated that about 40% of the dairy farmers’ income comes from dairy,[footnoteRef:3] whereas in the Netherlands 100% comes from dairy[footnoteRef:4]since most Dutch dairy farms are full time dairy [3: 3 ILRI]  [4:  LEI FADN] 

2.3.2.2 [bookmark: _Toc394939197]Milk Price
In order to define a “milk price”, the context of the milk supply chain to be noted is important. According to (Fonterra-New Zealand), Farm gate milk price is the price paid for raw milk by dairy processors (e.g. Friesland) to dairy farmers 
Farm income largely depends on milk prices and the cost price of milk production. A better or increased milk price received by a farmer will directly have a positive income effect. For the purposes of this study and the importance drawn from studying farmers cost of production, farm gate milk price was therefore the focus. According to Van den Hengel et al (2009), fluctuations in milk price determine for 90 percent whether a dairy farmer will earn or lose money.  
The milk price is determined by a number of factors, including season and the area of production, the quality of milk and the channel of sale. Also, the total quantity and quality delivered during collection and the actual composition of milk from farmers’ influences pricing by processing companies[footnoteRef:5]. In a research done in Githunguri, Kinangop, Trans Zoia, Nyeri and Kericho (Tegemeo Institute 2010), prices over the same period were reported KES 26(€ 0.22), KES 19(€ 0.16), KSH 22.4(€ 0.19), KSH 19 (€ 0.16), and KSH 21.7 (€0.18) per kg of milk respectively. Githunguri was reported to have had the highest price due to its proximity to Nairobi and supported with a number of processors in the region. However, amongst the milk buyers cooperatives paid farmers KES 19 (€ 0.16) per kg compared to the Institutions (Hotels, schools, hospitals) which paid the highest prices of KES 26.7 (€ 0.23). [5:  LTO Nederland] 

Despite the low prices from cooperatives, research shows they have had a large contribution to rural development in Kenya (Tegemeo Institute 2010). 
In a research carried in Kiambu, Nakuru and Nyandarua the pattern of milk prices was closely matched with its costs, with high prices encountered in Kiambu due to the close proximity to Nairobi, and lowest in rural Nyandarua where collection costs are relatively high and they also have greater milk surpluses (Staal et al 2003)
2.3.2.3 [bookmark: _Toc394939198]Cost Structure
It comprises all the total direct and indirect costs incurred in the milk production. Different farmers employ different strategies of managing their cost structure to increase income. Examples are maintaining high intensive input-output system in order to increase the volume of milk produced and cost minimisation. Research shows production costs are strongly related to profits. Estimates have been made on the cost of producing milk in Kenya. An example of estimates from seven districts in Kenya in 2002 revealed production costs in zero grazing, large scale open grazing and medium scale open grazing systems to be KES 15.20 (€ 0.13), KES 12.50 (€ 0.11) and KES 10.50 (€ 0.09) respectively (Karanja 2003). In a research done in Kiambu, Nakuru and Nyandarua, the cost of producing one litre of milk was KSH 17.20 (€ 0.15), KSH 13.30(€ 0.11) and KSH 11.90 (€ 0.10) respectively which contributed to 80%, 78% and 71% respectively of the total profits. This reflected the high intensification in Kiambu and these surveyed areas, with 44% of costs being higher in Kiambu than Nyandarua due to the high zero grazing system employed and the greater quantities of concentrate feed used (Staal et al 2003)
With the specific farm differences, costs always vary with the various components such as feeds, water and electricity, maintenance and repairs, consumables (fuel and milking jelly), hired labour, veterinary and insemination and milk transportation (Mburu et al 2007). These components are best calculated according to market prices
2.3.3 [bookmark: _Toc394939199]Measures of Profitability
The process of measuring a firm business is divided into two methods, namely Gross Margin analysis (GMA) and financial accounts which comprise returns on investment (ROI), production-function analysis and partial budgeting analysis (PBA) (Mlay I G 1984). The current study used Gross margin Analysis in determining the profitability of individual farmers since it’s the most widely used method in farm management economics and  it’s the most easiest to use (Sturrock 1971). GMA therefore involves determining all variable costs and revenue without including fixed costs associated with an enterprise, whereas PBA and other financial accounts methods allocates fixed costs to the total cost price (Mlay I G 1984). 
2.3.3.1 [bookmark: _Toc394939200]Limitations of Gross Margin Analysis
Despite GMA’s apparent simplicity, it’s only limited to farm enterprises bearing similar production systems and characteristics i.e. comparison of dairy farms alone (Firth 2002). The gross margin per hectare or per head of livestock and crops can be compared with results and standards obtained from other farms of the same characteristics.








CHAPTER THREE:
3.0 [bookmark: _Toc394939201]RESEARCH METHODOLOGY
3.1 [bookmark: _Toc394939202]Introduction
This chapter describes the research design used, its target population and sample selection, research instruments and methods of data collection and analysis.
3.2 [bookmark: _Toc394939203]Research Design 
The design was a survey of farmers in both Kenya and the Netherlands using descriptive survey design. Descriptive Research Design is a scientific method that entails the observation and description of a subject without any direct influence to it (Martyn, 2008). It’s therefore used in obtaining information on the current status of phenomena and to describe "what exists" in a situation, with respect to variables or conditions (Anastas, J.W 1999). The study adopted descriptive research design in order to describe the milk production costs for 1 kg of milk incurred by farmers.
The study was also corroborated by Cross Sectional data from LEI FADN which is carried out in the Netherlands on commercial farms annually and data from Tegemeo Institute of Agricultural Policy and Development in Kenya. Cross Sectional data is determined by no time dimension, a reliance on existing differences rather than change following intervention; with groups being selected based on existing differences rather than random allocation (Lavrakas, P.J 2008). It therefore only measures differences between or among subjects, or phenomena rather than change (Barratt H, Kirwan M 2009)




3.3 
3.4 [bookmark: _Toc394939204]Study Locale and cooperatives

Table 3: Cooperatives
	Cooperative
	Location
	Year Incepted
	Membership
	Current production
	Main Business

	Mukurwe-ini  Dairy Ltd

	Nyeri county,      Central Province.

	1990
	17000 members
(6000 active) 
	24,000 kg per day
	· Collects and processes milk. Provides A.I, extension and loan services. They also own stores for sales of animal feeds.

	Kieni Dairy Products Limited (KDPL)

	Nyeri county,      Central Province.

	-
	5600 members
	25,000 kg per day
	· Bulks, sells and transports milk of 7 primary Co-operatives to processors. Provides training, A.I and extension services and access of inputs through its primary Co-operatives

	Kiambaa Farmers’ Cooperative Society (KFCS)

	Nairobi County, Nairobi Province.
	1963
	4,500 members (about 1,600 active members
	16,000 kg per day
	· Collects cools and trades milk. Provides supply of farm inputs, extension and AI services

	Ndumberi Farmers’ Cooperative Society (NFCS)
	Nairobi County, Nairobi Province.
	1963
	1900 active members
	20,000 kg per day
	· Collects and trades milk. Provides farm input supply, AI and extension services. Produces its yoghurt brand “Winners” 

	Meru Central Dairy Cooperative Union (MCDCU)

	Meru County,      Eastern Province
	-
	Approximately 10,000 active members
	31,693 kg in 2013. From January to April 2014, average daily milk intake grew drastically to 54,910 kg (+ 73%).
	· It was formed by 19 affiliated societies. It collects milk from the societies, processes and markets by itself. Provides its own artificial insemination services. 

	Mumberes Dairy
(MFCS)
	Baringo County,      Rift Valley Province
	1964
	-
	-
	· Bulks and markets milk from the farmers to the processors, institutions and local consumers

	Eldoret Dairy Farmers Asscociation (EDFA)
	Uasin Gishu County, Rift Valley Province
	August 2012
	40 members
	-
	· Improving feed management, Member-to-Member Training, and the dairy sector in large in the North Rift region. It targets large-scale dairy farmers



In addition to these cooperatives being clients of Agriterra, they are also located in areas with fairly almost natural weather conditions favourable for dairy farming. The study sites are shown in the map below;
[image: ]
Figure 1: Map of surveyed areas
3.5 [bookmark: _Toc394939205]Target Population
The study targeted 34 farmers who are members of dairy cooperatives since cooperatives help farmers to get better income through better farming. Therefore, they are interested in cost price information.  In the Netherlands, farms are commercial based, 5 farms were selected randomly as case example in comparison with Kenya’s farmers.
3.6 [bookmark: _Toc394939206]Sample Selection
LEI FADN studies a ‘universe’ of farms; which is the statistical term used to define the set of units under observation. In order to effectively study these ‘universe’ of farms, FADN stratifies the field of observation before samples are selected.  Probability sampling was employed in Kenya and using interval ratio sampling technique. Stratified samples of 34 farms were carried.  Simple random samples were then drawn from the list as the regular intervals. It was facilitated by observations, interviews and desk research 
3.6.1 [bookmark: _Toc394939207]Sample Size
FADN samples farms that only qualify to be commercial.  A commercial farm is defined as a farm which is large enough to provide a level of income sufficient to support his or her family and a main activity for the farmer. It therefore must exceed a minimum economic size. In the Netherlands it should be two thirds and above (LEI FADN).  In Kenya, farms with 50% and above income being derived from dairy farming were considered as commercial farms since a large percentage practise dairy farming and crop farming together. 
The yearly sample sizes attained by FADN are always different, because of the long accounting year period whereby some farmers give up farming while some farmers do not correctly complete the EU FADN Farm Return and hence sample size being different. 
3.7 [bookmark: _Toc394939208]Data Collection Techniques
The study used Triangulation, which involves the use of several approaches when investigating a research question in order to enhance confidence in the ensuing findings (Bryman, A 2006). The study therefore used document reviews and interviews. 
3.7.1 [bookmark: _Toc394939209]Document Reviews
Document reviews on the amount of milk produced and sold by farmers and the input costs incurred by the farmers were directly referred from farmers’ personal records. The essence of this information and document reviews should not be underestimated as they form an important part of any social scientific research project as reiterated by Prior, L. (2003). 
3.7.2 [bookmark: _Toc394939210]Structured questionnaire
The questionnaire was a structured interview that was administered to 34 farmers. It entailed open ended and close ended questions which followed a procedure included and described by Eiselen, R., Uys, T., Potgieter, N. (2005). The questionnaire was prepared in English and thereafter translated to local languages by the help of a local extension officer. 
3.8 [bookmark: _Toc394939211]Pretesting of Questionnaire
The structured questionnaire was pretested in one day at Mukurweini Wakulima Farmers’ Cooperative Society (MWFCS). The Cooperative was chosen since it is known to be a little more organised and experienced with good investment in extension services. This process was principally done in order test the clarity, validity and the timing to be taken while administering the questionnaire.
3.9 [bookmark: _Toc394939212]Data Analysis
The data collected were identically allocated in respective cost elements and recorded in a Microsoft Excel sheet. They were then used in calculating the Gross margin using the gross margin analysis (GMA)
3.10 [bookmark: _Toc394939213]Calculation of Gross Margins
Gross margins for each respondent were calculated using Microsoft Excel spreadsheets so as to find out the cost of 1kg of milk and the profitability of the dairy enterprises.  Gross margin analysis was used in calculating the gross margins by taking the average revenues minus the average variable costs which was aided by a formula described by Mburu et al (2007) as follows;
Gross Margin = [Milk price (KES /kg) X Milk volume (kg)] - Variable costs

The variable costs included the feeding costs produced at the farm and off-farm. This included roughages (silage, Napier grass, hay etc.) and compound feeds (dairy meal, wheat bran, maize germ etc.). Monthly hired labour costs are not variable but they were recorded for comparisons with the Netherlands, however, casual wage or contractual work e.g. transportation of feeds and milking of cows was considered. The veterinary and insemination costs involved the number of inseminations of a cow including the total costs incurred in the process divided by a lactation year (305 days) and also the amount paid to the veterinary doctor for a day’s visit. The animal health costs comprised the average deworming costs taken for a day by dividing the total costs incurred after a certain period by the number of days to the next deworming, tick control costs and the average vaccination costs per animal of a year divided by the 365 days and milking salve and teat disinfectant costs. Electricity, fuel and water costs were also considered. 
Costs of a fixed nature were not considered and these included, building costs, machineries and depreciations. These costs were impossible to be quantified in a day’s observation. Hence they were ignored. Land and permanent labour were not included in gross margin calculations but were recorded for comparisons with production in the Netherlands. The land monthly rental costs were considered whereas the total labour costs in a month were also considered. 

Revenues from the sale of milk were the primary produce. The study did not include revenue from sale of animals (which is an important revenue as well), because it does not contribute to the costs of milk production directly. Revenues from manure were also not considered since they are nearly impossible to compute, an argument that was supported by Staal et al (2007). However, in studies done in the Kenyan highlands, Lekasi et al (1998) estimates that the value of manure could be 30% of the total milk sold.
3.11 [bookmark: _Toc394939214]Limitations 
The set-up of this research has/had limitations. The research was done on behalf of Agriterra. It was therefore limited to Agriterra’s clients, which meant other cooperatives were not included and this could otherwise exclude information that was present in those other cooperatives. However, despite the limitation, the data represents a fair sample.
 With most importantly the focus of the research being on cost of milk production, the most important source of information was directly from dairy farmers. Implying that any other party apart from the farmer could not be resourceful.  Time, distance, weather and language were other main constraints
3.12 [bookmark: _Toc394939215]Delimitations 
This research was essentially narrowed to a day’s cost of milk production. In real terms it would have been much better if the study took a longer period in order to compare the cost of production for a number of days per se. Nevertheless, the study arrived at the most important information of finding out a day’s cost of milk production per 1 kg. 
3.13 [bookmark: _Toc394939216]Conclusion
A descriptive research design was used to survey 34 farmers who were members of Cooperatives and clients to Agriterra in Kenya and compared with farmers in the Netherlands.  Document reviews and interviews were conducted using questionnaires. These data was compiled and analysed in excel sheets. 
CHAPTER FOUR:
4.0 FINDINGS 
4.1 Introduction
This study investigated the cost of producing 1 kg of milk between the Netherlands and Kenya. This was in light of the lack of an organised compilation of cost elements of milk production. The data collected was analysed using Gross margin analysis. This chapter presents the results of the analysis in figures and tabular form as seen in the following sections.
4.2 [bookmark: _Toc394939217]Cost of 1 Kg of milk
The general objective of this study was to analyse the cost of producing 1 kg of milk. As a result of the data collected on various components of the variable costs.
The cost elements were categorised for easy analysis. In Kenya, the respective costs on animal health, veterinary and insemination, fodder costs and other costs were calculated based on the prevailing market prices. The production of own fodder was based on the inputs purchased and used in production and on hired labour. Other costs represent miscellaneous costs as transportation costs that were incurred in one region (EDFA). 
Fixed costs such as land and monthly labour costs were not included in the analysis as they were impossible to quantify due to lack of information. 







Table 4: Comparison of cost of production in both Netherlands and Kenya
	MILK PRICE (Ksh/cow/day)
	
	
	

	
	Netherlands
	%
	Kenya(survey)
	%

	
	KSH
	
	 KSH
	

	FARM STRUCTURE
	
	
	 
	

	Average Farmland/farmer (ha)
	49
	
	2
	

	Milk production per cow/day (kg)
	27
	
	13
	

	 
	
	
	
	

	VARIABLE COSTS
	
	
	
	

	Fodder
	351
	41
	260
	83

	Casual labour
	0
	0
	2
	1

	Contractors
	81
	9
	0
	0

	Veterinary and Insemination expenses
	27
	3
	14
	4

	Animal Health
	27
	3
	19
	6

	Electricity, Fuel and Water
	54
	6
	12
	4

	Other costs
	324
	38
	4
	2

	Total variable costs
	864
	100
	313
	100

	Milk production per cow/day (kg)
	27
	
	13
	

	Variable cost price of milk (KSH/day)
	32
	
	24
	



In the Netherlands, costs were directly adapted from LEI FADN database. This data is used for comparison reasons. The cost price in the Netherlands amounts to KSH 32 (€ 0.38) per kg higher than Kenya’s KSH 24 (€ 0.28) per kg (table 4)


Figure 2: Cost structure of the variable costs per 1 kg of milk



4.3 [bookmark: _Toc394939218]Characteristics and differences between farms in the Netherlands and Kenya
The first objective of this study was to analyse the differences and characteristics between farms in both the Netherlands and Kenya. The data and results collected are presented in the subsections below; 
4.3.1 [bookmark: _Toc394939219]Farm size 
Table 5: The average farm size and milk productions
	
	Netherlands
	Kenya

	No of cows per farm
	85
	5

	Volume of milk produced/farm/day (kg)
	2237
	65



Table 5, shows that milk production in an average farm per day is 34 times higher in the Netherlands than Kenya. This could be attributed to differences in stocking rates, with Netherlands stocking 17 times more cows per farm than Kenya.  And a possible second reason is advances on farm management, whereby the Netherlands is much better done than Kenya. 
4.3.2 [bookmark: _Toc394939220]Farm Intensity
Reijs et al 2013 expressed this as the milk production per acre of forage crops on the own farm. The comparative productions in both the Netherlands and Kenya are as shown in table 6
Table 6: Comparative farm intensities
	
	Netherlands
	
	Kenya
	

	
	per ha
	per acre
	per ha
	per acre

	Average farmland 
	49
	124
	2
	5

	Milk production from farmland of forage crops (kg)
	13604
	34,011
	3,965
	1586

	Number of dairy cows per forage area
	
	1
	
	1



Looking at milk production from farmland of forage crops, in both ha and acres, it’s 3.5 times higher in the Netherlands than Kenya (Table 6). This is because of the large farm ownership and high utilisation of forage land in the Netherlands. 
4.3.3 [bookmark: _Toc394939221]Labour 
Table 7: Labour input and cost
	
	Netherlands
	Kenya

	Labour cost/head/month (KSH)
	260,000
	6,500

	Farmland/labourer (ha)
	52
	1

	Cows/labourer 
	80
	3



The labour cost per individual in the Netherlands is KSH 260,000 (€ 2203) per month, 40 times higher than Kenya’s KSH 6,500 (€ 55) (table 7). This is attributed to the long dairy history, its skilled labour force[footnoteRef:6] and the highly valued farming system in the Netherlands compared to Kenya. It’s also inter alia as a result of high strict labour laws in the Netherlands.  [6:  History of NL dairy farming- van‘t Hooft 
] 

4.4 [bookmark: _Toc394939222]Kenyan dairy farmers
The second objective was to analyse the differences between Kenyan farmers in relation to their cost structure. The respondents were asked on their major costs incurred in the milk production. The findings are presented in the following sections; 

4.4.1 [bookmark: _Toc394939223]Characteristics of respondents 

Table 8: Respondent’s demographic information
	Cooperative
	Ndumberi
FCS
	Kiambaa FCS
	Mukurweini Wakulima
	KDPL
	MCDCU
	Mumberes
FCS
	EDFA
	Total

	Male
	4
	0
	2
	5
	4
	5
	4
	24

	Female
	1
	5
	3
	0
	1
	0
	0
	10

	Total
	5
	5
	5
	5
	5
	5
	4
	34



Out of the total respondents, 24 and 10 were male and female represented by 70% and 30% respectively.  (Table 8)
4.4.2 [bookmark: _Toc394939224]Cooperatives
[image: http://www.blue4you.be/cde/Upload/image/110/photo.jpg]

Information on farmers, milk production, farm structure and feeds were collected and recorded. Appendix 2 depicts the farmers’ characteristics and differences as per cooperatives.  

4.5 [bookmark: _Toc394939225]Economic performance of farms 
The third objective of this study was to analyse the economic performance of farms between the Netherlands and Kenya. This comprises the farm income, milk prices, cost structure and gross margin/kg. The findings are presented in the following sections 

4.5.1 [bookmark: _Toc394939226]Gross margin/kg
This is represented by all the revenues minus the variable costs. 


Table 9: Gross margins of various regions of the cooperatives
	Item
	Ndumberi
	Kiambaa FCS
	Mukurweini Wakulima
	KDPL
	MCDCU
	Mumberes
FCS
	EDFA

	Milk sales price (KES/Kg)
	32
	33
	29
	25
	32
	33
	35

	Milk Production/cow/day (Kg)
	15
	14
	17
	10
	7
	6
	14

	Cost of production (KES/kg)

	24.30
	21.35
	22.62
	20.93
	23.18
	22.44
	22.14

	Revenue on Sales of milk (KES/day)
	480
	462
	493
	250
	224
	198
	490

	Total cost of production(KES/day)
	364.5
	298.9
	384.5
	209.3
	162.3
	134.6
	310

	Profit Sale of milk (KES/day)
	115.5
	163.1
	108.5
	40.7
	61.7
	63.4
	180



The milk price, cost of production and profits varied per cooperative. Milk sales price in KDPL, a cooperative’s chilling plant, was KSH 25 (€ 0.21) per kg lower than the other cooperatives. This is because of the longer marketing channel associated with it. 
Farmers in EDFA had the highest profits of KSH 180 (€ 1.5) per day, 340% higher than the lowest KDPL’s KSH 40.7 (€ 0.35) where farmers had the lowest profits. This is as a result of better milk price (Table 9). Among the cooperatives, KFCS ranks higher with KSH 163.1 (€ 1.4) better than the 6 other cooperatives. This is attributed to low cost of production besides the better milk prices. 
4.5.1.1 [bookmark: _Toc394939227]Gross Margins and COP from each Cooperative Expressed as a Percentage

Table 10: Gross margins and COP Expressed as a Percentage
	Item
	Ndumberi
	Kiambaa FCS
	Mukurweini Wakulima
	KDPL
	MCDCU
	Mumberes
FCS
	EDFA

	Cost of production percentage (%)
	76
	65
	78
	84
	72
	68
	63

	Profit percentage (%)
	24
	35
	22
	16
	28
	32
	37



Figure 3: Graph of profit versus cost of production expressed as a percentage 

The COP and profit percentages vary with each cooperative. EDFA registered the highest Gross margins followed by Kiambaa FCS, Mumberes FCS, MCDCU, Ndumberi FCS, Mukurweini Wakulima FCS, and KDPL in that order (Table 10, Figure 3). 

4.5.1.2 [bookmark: _Toc394939228]Comparison of Gross margin/kg in the Netherlands and Kenya
As depicted in table 11, the milk price was KSH 43(€ 0.36) and KSH 31(€ 0.26) per kg in the Netherlands and Kenya as per the end of May 2014 respectively. The Cost of production was KSH 32(€ 0.27) and KSH 24.07(€ 0.20) kg’s which represented 74% and 77% of the milk prices in the Netherlands and Kenya respectively (Table 11, Figure 4).
The profit from milk sales in a day is 230% higher in the Netherlands than Kenya (table 11), which is attributed to the higher milk production in the Netherlands. 
Table 11:  Gross margin per kg in the Netherlands and Kenya
	Item
	Netherlands
	Kenya

	Milk sales price (KES/Kg)
	43
	31

	Milk Production (Kg/cow/day)
	27
	13

	Cost of production (KES/kg)
	32
	24.07

	Revenue of sales of milk (KES/day)
	1161
	403

	Total cost of production(KES/day)
	864
	312.91

	Profit Sale of milk (KES/day)
	297
	90.09

	Cost of production percentage (%)
	74
	77

	Profit percentage (%)
	26
	23




Figure 4: Profit versus cost of production expressed as a percentage between NL & KE
4.6 [bookmark: _Toc394939229]Conclusion
This findings in this chapter indicated that the milk price was KSH 43(€ 0.36) and KSH 31(€ 0.26) per kg’s in the Netherlands and Kenya respectively. The Cost of production was KSH 32(€ 0.27) and KSH 24(€ 0.20) kg’s which represented 74% and 77% of the milk prices in the Netherlands and Kenya respectively. The profit from milk sales in a day is higher in the Netherlands than Kenya representing 230% profitability. This is due to the higher milk production in the Netherlands





[bookmark: _Toc394939230]CHAPTER FIVE:
5.0 [bookmark: _Toc394939231]DISCUSSIONS
5.1 [bookmark: _Toc394939232]The cost price between the Netherlands and Kenya 
The estimated cost price in the Netherlands amounts to KSH 32 (€ 0.38) per kg higher than Kenya’s KSH 24 (€ 0.28) per kg (table 4). The differences are brought due to the high labour costs in the Netherlands and other costs representing rental costs, audit fees, taxes and additional overhead costs. 
Farmers in Kenya reported not knowing their cost of production. This is a sure sign that dairy farming has not been profitably embraced. 
According to Mburu et al 2007, the cost of production is expected to be higher in the most intensive system compared to the most extensive system reflecting the high concentrate feeds used. These assumptions were not significantly reflected as the feed costs were represented by 41% and 83% in the Netherlands and Kenya respectively (Figure 2). This is ideally because costs representing rental costs, audit fees, taxes and other overhead costs incurred by farmers in the Netherlands were not necessarily incurred by Kenyan farmers. 

The cost of feeds will continually be a debate. It remains high in Kenya, twice higher than the Netherlands. This is as a result of lower farmland ownership and large percentage of purchased concentrates. Land is allocated to low yielding pasture. This is in agreement with studies done by Staal et al 2003, Tegemeo Institute 2010.  
The cost of own land was based on the rental rates charged in a respective region that was under survey. However, there is difficulty in estimating land especially when there is a wide diversity of rental contractual arrangements between landowners and tenants (farmers) (e.g. cash rent, share tenancy arrangements) across regions. These costs were higher in Ndumberi FCS and Kiambaa FCS due to its close proximity to Nairobi. 
In Kenya, electricity, fuel and water and casual labour costs were lower and almost insignificant. Most farmers reported occasionally paying for these costs except for electricity and fuel. 
Most farmers relied on monthly labour. This is not charged on hourly basis as is the case in the Netherlands. However, 3 of the surveyed farmers in Kenya opted for a daily wage payment, which is not as common as such in Kenya. Small farms predominantly used family labour while large farms relied on hired labour. Additionally, the opportunity cost of family labour is low in Kenya as the time allocated to off farm work is higher. This labour is often seen as unpaid. It has to be accounted for. A good proxy for measuring opportunity cost of family labour is by using wage of hired agricultural labour (Isermeyer 2011). The cost of contractors is however generally used in the Netherlands as it remains convenient and less expensive than hired labour. Labour can be productive if it’s efficiently improved.

Animal health, veterinary and A.I costs were at 6% and 10 % in the Netherlands and Kenya respectively. These are considered lower since farmers irregularly incur these costs. 

Figure 5 below presents the cost elements with its allocated percentages.






Figure 5: Percentage distribution of costs
 

5.2 [bookmark: _Toc394939233]The economic performance and profitability of farms 

The average sales price of milk by the farmers was KSH 43(€ 0.36) and KSH 31(€ 0.26) per kg in the Netherlands and Kenya respectively. The estimated returns were at KSH 11 (€ 0.09) and KSH 7 (€ 0.06) per kg representing 26 percent and 23 percent of the average sale price of milk in the Netherlands and Kenya respectively. 
These profits were gross margins and not net profits. This is because a net profit incorporates fixed costs. There was a challenge in finding reliable data on some fixed costs. This agreement was also raised by Mburu et al 2007 who experienced similar challenges. Nevertheless, gross margins are still useful in assessing farms profitability and it’s the most widely used method in farm management economics (Sturrock 1971). 


It is apparent, that most farmers are slightly above the break-even points. An indication that every shilling invested in total variable costs had a few cents returns. These results were obtained from among the best farms, implying some farms register losses, findings that were supported by Tegemeo (2010)

5.3 [bookmark: _Toc394939234]Lessons to Kenyan farmers from Dutch farms 

Farms in the Netherlands milk an average of 80 cows per farm as per the findings. This won’t be embraced by farmers in Kenya in a fortnight. It’s however of importance to note that in a farm 50 percent and above of the total cows in the Netherlands are always under lactation. This should always be the case. It surely reduces costs and saves income. This production concept is a challenge to farmers in Kenya due to inappropriate farm management and animal husbandry.
Farmers in the Netherlands work with consultants. This might be expensive to small holder farmers in Kenya. However, investing in extension services is also important in farm management. Farmers in Kenya are highly encouraged
Farmers in the Netherlands minimize risks through risk management. The potential variation in farm production has been minimised through better fodder conservation, diversification of crop and pasture varieties. The variability of input and output prices are also well managed as farms manage milk quality and its milk components as it ends up affecting prices. Kenyan farms can well invest in forward purchasing of fodder during seasons of abundance. This will save on price risks.
5.4 [bookmark: _Toc394939235]Looking to the Future: Expected Changes
Kenya’s annual population growth is 2.27% with 36% of the population constituting youths[footnoteRef:7]. This will result to more subdivisions of land which will increase the small holder farming. [7:  World bank 2013] 

Over 520 Million Kgs of Milk was processed in Kenya in 2013[footnoteRef:8]. With a less than 10% of processed milk being exported[footnoteRef:9] to regional markets, the growth and existence of these markets is expected[footnoteRef:10]. Consequently, milk production will increase spurring growth in the dairy sector. [8:  Kenya dairy board 2013]  [9:  ibid]  [10:  Adapted from Export promotion council (EPC) ] 

Kenya has 27 registered milk processors[footnoteRef:11]. This number is expected to increase especially through mergers and acquisitions and consolidations, as lately seen with the entrance of Danone the French food group buying a 40% stake in Brookside[footnoteRef:12]. On the other hand dairy cooperatives’ will increase and strengthen as a result of increased small holder farmers. They majorly cater for the smallholder farmers. [11:  Makoni et al 2014]  [12:  Dominique Vidalon (21 July 2014), Danone buys stake in Kenyan dairy firm
] 

There have been policies on dairy farming but resources have rarely been committed on them. Better policies are expected in future.
However all these projections are coupled with constraints which include; Lack of proper infrastructure (roads, electricity), availability of short and medium credit, adequate availability of good quality dairy farming inputs and services and adequate milk collection and marketing system (van der Valk 2008)
[bookmark: _Toc394939236]CHAPTER SIX:
6.0 [bookmark: _Toc394939237]SUMMARY, CONCLUSIONS
6.1 [bookmark: _Toc394939238]INTRODUCTION 
This chapter presents the summary of the findings. The findings were analysed through Gross margin Analysis with tables and charts being used to describe the data, the summary was henceforth drawn. It also presents the conclusion on the research findings.
6.2 [bookmark: _Toc394939239]SUMMARY OF THE FINDINGS
Based on Chapter 4, the following summaries were presented in light with the objectives of the study. 
· The study was carried out on 34 farmers in Kenya. 70% of the respondents represented men and 30% women. Data on the Netherlands cost of milk production was directly sourced from LEI FADN website. The study was compiled using Gross margin analysis whereby, it takes into consideration variable costs only and not together with fixed costs. 

· The respective costs on animal health, veterinary and insemination, fodder costs and additional costs were calculated based on the prevailing market prices. The COP amounts to KSH 32 (€ 0.38) and KSH 24 (€ 0.28) per kg in the Netherlands and Kenya respectively. The differences are brought due to the high labour costs in the Netherlands and additional ‘other’ costs representing rental costs, audit fees, taxes and overhead costs. However, the cost of feeds in Kenya is high as a result of lower farmland ownership and large percentage of purchased concentrates.

· Milk production in an average farm per day is 34 times higher in the Netherlands than Kenya which is due to differences in stocking rates, with Netherlands stocking 17 times more cows per farm than Kenya.
· Milk production per acre of forage crops is 3.5 times higher in the Netherlands than Kenya. This is because of the large farm ownership and high utilisation of forage land in the Netherlands.  

· The labour cost per individual in the Netherlands is KSH 260,000 (€ 2203) per month, 40 times higher than Kenya’s KSH 6,500 (€ 55) as a result of the long dairy history and its highly valued farming system in the Netherlands compared to Kenya. 

· The milk price, cost of production and profits varied per Kenyan cooperatives. Farmers in EDFA had the highest profits of KSH 180 per day, 340% higher than the lowest KDPL’s KSH 40.7 where farmers had the lowest profits. This was as a result of better milk price. Among the cooperatives, KFCS ranks higher with KSH 163.1 better than the 6 other cooperatives. This was attributed to low cost of production besides the better milk prices. EDFA registered the highest Gross margins followed by KFCS, MFCS, MCDCU, NFCS, MWFCS, and KDPL in that order.

· The milk price was KSH 43(€ 0.36) and KSH 31(€ 0.26) per kg’s in the Netherlands and Kenya respectively. The Cost of production was KSH 32(€ 0.27) and KSH 24(€ 0.20) kg’s which represented 74% and 77% of the milk prices in the Netherlands and Kenya respectively. The profit from milk sales in a day is higher in the Netherlands than Kenya representing 230% profitability. This is due to the higher milk production in the Netherlands. 

· MWFCS recorded the highest feed costs of 89%; higher than other cooperatives with 34% on roughages and 55% on concentrates

6.3 [bookmark: _Toc394939240]CONCLUSIONS
The study has shown that the cost of producing 1kg of milk in the Netherlands is relatively higher than Kenya. Even though, dairy farming is more profitable in the Netherlands in comparison with Kenya due to the better milk prices and a higher milk production per cow. This is only possible with good animal husbandry and management, that is majorly lacking in Kenya
Despite land in the Netherlands being large and vast, farmers have highly utilised the forage land as compared to large scale farmers in Kenya. 















[bookmark: _Toc394939241]CHAPTER SEVEN:
7.0 [bookmark: _Toc394939242]RECCOMENDATIONS
Basing generalizations on the findings of this study, the researcher recommends;
1. Farmers should try to grow and utilise as much pasture as possible in their own land
2. Farmers should thereafter keep more cows per unit area/increase stocking rate in order to take advantage of economies of scale. 
3. Farmers need to develop a Farm Management Audit - using a ‘Checklist’ which will serve to determine management opportunities for dairy farms. This should be done with the help of extension officers
4. Benchmarking and comparative analysis. Take what you have as baseline (benchmark) and try to optimize (in an economic sense) the management. Farmers should realize these by setting performance targets
5. Risk management. Cooperatives and farmers should manage productions and price risks i.e. diversification of crop varieties and pasture, forward purchasing of fodder 
6. Seek additional but un-marketed benefits from the use of manure and other benefits. This strengthens farmers returns and competitiveness
7. Improve labour efficiency. Manage personnel. Try to explore which type of worker fits for each/which activity.  
8. Farmers should Keep it safe and simple (KISS). Create financial projections by using simplified partial budgets. This should be used to analyze and determine the viability of proposed changes in the farm business.
9. Processors should review raw milk price upward/ match the hawker price
10. The largest cost of feeds is due to less feed efficiency which needs to be improved in order to realise higher gross margins. This is possible with provision of dairy information and good feed management. 
7.1 [bookmark: _Toc394939243]Suggestions for further Research 
1. Further research should be done to find out the total costs including fixed costs
2. Further research should longitudinally study farmers’ behaviours so as to ascertain costs incurred for a longer period.
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Appendix 1: Cost price of milk of farmers per cooperative
	 
	Ndumberi FCS
	Kiambaa FCS
	Mukurweini Wakulima
	KDPL
	MCDCU
	Mumberes FCS
	EDFA

	COSTPRICE OF MILK OF DAIRY FARMS
	 
	 
	 
	 
	 
	 
	 

	FARMER
	 
	 
	 
	 
	 
	 
	 

	FARM STRUCTURE
	 
	 
	 
	 
	 
	 
	 

	Average Farmland (acres)
	15
	1
	3
	8
	2
	3
	140

	No of dairy cows milked
	48
	23
	20
	19
	19
	14
	154

	No of cows/farmer
	12
	6
	5
	8
	4
	5
	112

	Total Milk production (kg)
	722
	328
	332
	184
	139
	79
	2206

	Av. Milk production per cow (kg)
	15
	14
	17
	10
	7
	6
	14

	 
	 
	 
	 
	 
	 
	 
	 

	VARIABLE COSTS
	 
	 
	 
	 
	 
	 
	 

	Fodder 
	1788
	3352
	2618
	1549
	1249
	835
	27898

	Concentrates
	12143
	2851
	4181
	1268
	1666
	693
	13874

	Feed transportation costs
	 
	 
	40
	 
	 
	10
	 

	Casual wage
	 
	 
	 
	45
	 
	 
	 

	Veterinary and Insemination expenses
	812
	240
	198
	256
	52
	45
	2630

	Animal Health
	954
	291
	376
	521
	243
	157
	3227

	Electricity and Water
	1850
	267
	100
	16
	13
	33
	1227

	Fuel costs
	 
	 
	 
	196
	 
	 
	 

	 
	 
	 
	 
	 
	 
	 
	 

	TOTAL COSTS 
	19647
	7001
	7513
	3851
	3223
	1773
	48856

	TOTAL MILK PRODUCTION (KG)
	722
	328
	332
	184
	139
	79
	2206

	Av. Milk production per cow (kg)
	15
	14
	17
	10
	7
	6
	14

	COP (KSH)
	24.30
	21.35
	22.62
	20.93
	23.18
	22.44
	22.14




Appendix 2: Findings on differences among Cooperatives
	
	Farm  structure
	Milk production
	Feeds

	Ndumberi FCS
	· 3 large scale farmers with over 5 cows and 2 small scale farmers with less than 5 cows were surveyed.
· There were a total of 48 cows with each farmer owning an average of 12 cows.
· Average land per farmer was 15 acres

	· There was a milk production per cow of 15 kg/day

	· Feed costs account for 70% of the total costs: 9% were on roughages and 61% on concentrates.

	Kiambaa
FCS
	· 3 small scale and 2 large scale farmers having more than 5 cows were surveyed
· Total cows owned were 23 with an average of 6 cows per farm
· Average farmland per farmer was 1 acre 
	· The milk production per cow was 14 kg/day
	· Feed costs accounted for 87%; with 47% on roughages and 40% on concentrates. 

	Mukurweini
Wakulima
FCS
	· 3 small scale farmers and 2 large scale farmers were surveyed.
· There was an average of 5 cows per farm
· A single farmer owned averagely 3 acres.
	· There was a milk production per cow of 15 kg/day; higher than the rest of the cooperatives

	· Feed costs are represented by 89%; higher than other cooperatives with 34% on roughages and 55% on concentrates. 

	Kieni DPL
	· 2 large scale and 3 small scale farms with less than 5 cows were surveyed.
· There was an average of 8 cows per farmer
· Average land ownership was 8 acres per farmer
	· Production per cow stood at 10kg per day
	· Feed costs accounted for 73% with 40% and 33% incurred in roughages and concentrates respectively 

	MCDCU
	· Farms surveyed; 4 small scale and 1 large scale 
· Average of 4 cows per farmer 
· Average farmland of 2 acres
	· Production per cow was 7 kg per day 
	· 88% of the variable costs were incurred in feeding; 37% were on roughages and 51% on concentrates

	Mumberes FCS
	· Farms surveyed; 2 large scale and 3 small scale farms
· A farmer owns averagely 5 cows
· Farmland size was 3 acres
	· Production per cow was at 6 kg per day





	· Feed costs accounted for 87% with 36% and 51% incurred in roughages and concentrates respectively

	EDFA
	· 4 large scale farms were surveyed
· Average cow ownership per farmer was 112
· Average farmland size was 140 acres
	· Production per cow stood at 14 kg per day
	· 85% of costs  were incurred on feed; with 57% and 28% being on roughages and concentrates respectively
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