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SUMMARY

AgShare conducted a study of the pastoral milk hygiene and marketing chain analysis in Kiruhura district, south western Uganda in order to better understand the strengths, opportunities, threats and weaknesses associated with milk marketing. The aim was contributing to improving efficiency of the dairy chain through utilization of OER.   

The main purpose of the study was for AgShare team from Makerere University to share the agricultural skills and knowledge with Kiruhura farmers, and equip them with better milk handling and marketing skills through experience sharing and feedback meetings. The vision of the project is to contribute to the development of a healthier and a wealthier livestock based community in Africa, by disseminating knowledge, skills, and community service through an information loop system for OER-based research, education, and knowledge.

The study methodology included desk review of the relevant documents, field visits in Kiruhura district, meetings and informal interviews with stakeholders. In Kiruhura, dairy farms, milk processing places and milk markets were visited.

In Kiruhura district, dairy farming is the major economic activity and almost every household produces milk. Profound new changes are taking place; this is a result of increased vulnerability due to climate changes and reduced mobility. Some farmers have started growing crops mainly for food like matooke, and no more movements of cattle keepers from one place to another. All farmers depend on milk as their source of income. High milk production is mainly in wet season, hence low price compared to dry season where price is high due to low milk production. All farmers keep animals on natural pastures. On average a local cow produces 5-7 litres of milk per day compared to crosses and exotic dairy cows which produces 15-20 litres per day per cow. The major cattle breeds kept are crosses (25, 50 and 75 pure), Local Ankole cow and few pure exotic cattle.

Milk marketing on the farm is dominantly done by men. The key actors involved in milk marketing chain are producers, processors, traders and consumers. Farmers sell milk in two forms; raw form (common form) and processed milk in form of ghee, skimmed milk or yoghurt. Farmers that sell milk in raw form supply different marketing channels, namely: cooperatives, on farm selling, direct selling to traders and supplying to milk collection centers. Majority farmers use bicycle as means of transport, and few farmers use motorbikes and vehicles to the milk collection centers. About 90% of the milk produced on the farm is handled by informal channel, and market price for milk is determined by market forces which are season dependent.

Milk handling is generally characterized by absence of cooling facilities on the farms and in transit to the markets and/or consumers. The milk collection centers established by private traders also lack sufficient cooling facilities to handle the large volumes of milk produced during wet seasons when production is at its peak. Spoilage of milk along the chain is therefore common. 

The major constraints faced by dairy farmers include: 

i. Low milk prices, failure to sell all milk and milk spoilage.

ii. Lack of capital required to acquire improved inputs, such as improved breeds and livestock supplementary feeds. 

iii. Shortage of forage and drinking-water during the dry season. 

iv. Increased incidence of disease because of decline in control measures and the rapidly rising cost of drugs and chemicals. 

v. Poor genetic potential of indigenous breeds leading to low milk productivity. 

vi. Irregular and unreliable access to markets for many producers.

vii. Inadequate levels of institutional credit for small-scale dairy farm enterprises.

The major constraints faced by on form dairy processors include:

i. Government regulations through Dairy Development Authority, is against on farm milk processing due to perceived unhygienic conditions attached to it.

ii. Some products, such as skimmed milk, have no ready market.

iii. Lack of necessary machinery to do on farm dairy processing

iv. Lack of capital to expand capacity and to finance marketing facilities, such as trunks with coolers, product branding and advertising.

v. Unreliable and costly power supply to the collecting centres leading to spoilage of milk and dairy products.

     The major constraints faced by dairy traders include: 

i. Poor physical infrastructure and utilities leading to marketing or distribution inefficiencies. 

ii. Poor quality milk mainly due to adulteration with water and chemicals.

iii. Losses due to milk spoilage and spillage.

iv. Lack of capital to acquire appropriate milk storage facilities e.g. deep freezers, and milk coolers.

Recommendations

Following the constraints identified above, the following recommendations are forwarded: 

(i)
Support the efforts to improve the quality of milk and dairy products.

· Encourage group marketing; this will complement quality control programmes being implemented by DDA.

· Encourage the use of quality testing equipments by all participants in the milk value chain, (e.g. lactometers).

· Promote the use of clean milk containers for transportation and storage of milk and dairy products through offering subsidies to farmers.

· Encourage the payment of premium prices for high quality milk to reward high-quality milk producers.

· Encourage on farm value addition to milk.

· Support efforts to integrate on farm milk processors in the informal sector into the formal milk sector.

(ii)
Support the efforts to develop the domestic market.

· Encourage on farm value addition to milk to produce various milk-based products that can be domestically consumed

· Support efforts of food processors to proliferate milk and dairy products.

· Provide capital to processors to expand their capacity and to finance their marketing activities.

· Provide market information about production, consumption and marketing of dairy products in country.

· Facilitate the organization of national trade shows to market local dairy products.

(iv) Support the efforts to reduce seasonal fluctuations in supply of milk and dairy products.

· Promote the adoption of improved technologies at the farm level, (e.g. improved pasture, irrigation technologies).

· Promote the adoption of better management practices by farmers, (e.g. perimeter fencing and zero-grazing).

· Promote the processing of on farm milk into long shelf life products, such as yoghurt, skimmed milk ghee, powdered milk, and hard cheeses, in order to ensure a constant supply of dairy products.

· Assist in construction of water dams and valley tanks.

· Provide improved pasture species, which are drought resistant and impart the necessary skills and knowledge of pasture conservation.

(v)
Promote public investment in physical infrastructure and institutions.

· Improve the surface conditions of major and access roads to hasten milk delivery from farmers to processing plants.

· Increase and smoothen the production and distribution of electricity to cut down on power blackouts. This could be achieved under the government’s ongoing rural electrification programme.

· Institute milk quality testing programme that is harmonized with international standards.

· Step up law enforcement regarding the quality of milk and dairy products and formalization of on farm milk processing and marketing.

Conclusion

Dairy farming is the major economic activity of people in Kiruhura district. It has a great potential in contributing to the social and economic development of Kiruhura population, including meeting their food security and income objectives. The current population growth rate is an indicator of ready market, which will put the dairy sector at an advantage if well
1.0 INTRODUCTION

1.1
Background

The Government of Uganda identified the dairy industry as one of the top agro-economic sectors targeted for major improvement. It was noted that the industry was facing many challenges that are largely due to insufficient competencies among farmers themselves and their advisors (extension staff and civic leaders). The current capacity building approaches are theoretical and classroom-based with limited evidence of field-based approaches, and are case studies for teaching and research to generate new knowledge and technologies that are relevant to the development of the dairy industry in production, processing and marketing aspects. Therefore, availability of field-based knowledge, research and case studies will avert the challenges facing the dairy sector. Because of this, Makerere University (School of Veterinary Medicine and College of Agricultural and Environmental Sciences) in collaboration with Michigan State University, conducted research and trained students in the topics related to dairy value chain and development OER-based AgShare service learning modules. The project is funded by Bill and Melinda Gates Foundation with the rationale of improving the dairy value chain through utilization of Open Education Resources (OER) using in Kiruhura district, south western Uganda, as the case study. 

The project vision is to contribute to the development of healthier and wealthier livestock–based communities in Africa, by disseminating knowledge, skills, and community services through an innovation information loop system for OER-based research, education and knowledge. This will be achieved through the development of two teaching modules covering milk production and hygiene, management and marketing of milk and milk products at Graduate (Masters) level.

The activities falling under this project are knowledge and skill sharing through community sensitizations from the implementing institution (Makerere University) to Kiruhura dairy farmers, feedback meetings with stakeholders in dairy farming and documentations. The knowledge sharing will be mainly about milk hygiene and marketing base. The focus will be on milk production, handlings issues, processing (value addition), marketing and actors involved at each value chain node, their activities (as well as constraints faced by each actor) and the best ways of averting these constraints.

1.2
OBJECTIVES OF THE STUDY

The major objective of the study was to contribute to the improvement of efficiency of dairy value through knowledge, skill and community service exchange between dairy farmers and Makerere University. The specific objectives were:
1. To establish a base-line survey of milk marketing in Kiruhura district.
2. To establish the contribution of the activities of the key value chain actors to the efficiency of the value chain.

3. To provide Amata geitu cooperative staff and other Kiruhura farmers engaged in milk supply chain with training in improved milk hygiene and marketing.
4. To document all the dairy value chain activities as a basis for developing case studies for graduate training modules at Universities.

 2.0 METHODOLOGY

2.1 Desk work, workshops and consultation 

The Makerere University team reviewed documents relevant to the implementation, assessment, and the AgShare project documents. This was done during creation of awareness of the project at the Faculties of Agriculture and Veterinary Medicine, Makerere University. The Faculty of Veterinary Medicine organized training workshops involving stakeholders from Faculties of Agriculture, Computing and Information Technology, and Veterinary Medicine. Other participants were from other institutions in Kenya and South Africa. The objective of the worships was to train the AgShare team, and orient them on the project activities and allocation of responsibilities amongst the team.

Consultations were then held with farmer representatives from Kiruhura district. Initial discussions were held with them in the Faculty of Agriculture, during which they were told the objectives of the project. On the other hand, they highlighted the main challenge areas where they wanted the project to focus. Among the areas were value addition challenges and limited market and low prices for their milk. In the meeting, respondents (farmers) to meet, transport arrangement, how to contact farmers in the study area were also discussed. Dates, time and data collection tools were organized and agreed upon by both the University team and farmer contact persons. The major reason for establishing contact persons was to ease the accessibility of farmers and creation of awareness to the Kiruhura community on the activities of the AgShare Project.
2.2
Focus group discussions
The AgShare team held two days of briefing meetings with the Amata geitu staff to discuss and get a clear understanding of the project activities and relevant documents for smooth implementation. Field work in Kiruhura started with the initial consultation with the Amata geitu cooperative staff at Rusheire in Kiruhura district. This consultation oriented the University team regarding the local context in which implementation would be carried out.
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Picture: FGD in progress
With the help of the contact farmers, other farmers, milk producers, processors and traders we organized an appointment for informal interviews. The interviews were conducted using a checklist which contained questions on size of farms, animal grazing systems, cattle routine management practices, milk handling, milk marketing, challenges faced with dairy chain, ways of overcoming these challenges and the existing opportunities within the dairy chain. Interviews were conducted both in the consultative meetings (groups) and individual farms. 

The AgShare team also conducted interviews with the Kiruhura Local Government leaders and the Department of Production, which is under the Ministry of Agriculture, Animal Industry and Fisheries. In total, 15 animal service providers (trained youth) and local leaders were interviewed. The interviews aimed at relating farmers’ views with policy makers’ perceptions. These individual interviews in the respective offices were proceeded by a general meeting in Rushere town to consolidate and harmonize all the gathered views.
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Picture: Interviews with farmers
2.3
Direct observation

The AgShare team visited individual farms that were producing milk to observe and consult with milk producers on:

· size of their farms and the number of cattle kept.

· cattle breeds kept by individual farmers.

· types of farm inputs used in milk production and processing, sources and their prices.

· volumes of milk produced on farm by different cattle breeds

· milk products sold by farmers.

· farm gate milk prices and farmers’ perception on milk markets

The team also visited some markets where milk was sold to collect information on:

· volumes of milk handled and milk prices

· catchment areas for milk production

· distance to the markets

· types of milk products offered by farmers for sell

· milk marketing channels

· value addition activities

· strengths, weaknesses, opportunities and threats in milk supply chain.
2.4
Audio-Visual documentation

The AgShare team documented all the activities of the dairy value chain within Kiruhura district. This documentation captured all the consultative meetings, dairy farms, milk handling practices, milk processing on the farm and milk collection at collection centres as well as the activities involved marketing of milk and milk products. The documentation was done by Masters’ students using digital and video cameras as part of their training in this methodology.
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Picture: Recording an interview, audio-visual

3.0
MILK PRODUCTION IN KIRUHURA
3.1
Dairy farms and cattle breeds

The sizes of dairy farms in Kiruhura district do vary depending on the number of cattle heads being owned by the farmers and ancestral factor. Most farmers inherited land farms from their parents. On average, the smallest dairy farm is about ten hectares of land. However some farmers have big farms measuring to 300 hectares of land with a carrying capacity of 600-1000 heads of cattle.
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A variety of cattle breeds are found in Kiruhura district, with varying breed numbers and composition from farmer to farmer. The breeds reared are pure Friesians, crosses and Ankole (local) cows. Majority farmers keep crosses, followed by Ankole and very few farmers keep pure exotic cows.
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Picture: A fresian farm in Kiruhura                                                 Picture: Farm with Ankole breeds
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Picture: Farm with cross breeds                                                            

The milk production per breed per day is different. On average pure exotic produce 20 litres, crosses 12 litres and Ankole cows 5 litres per day during wet season. However, this production capacity is not constant; it reduces during dry season to almost a half of wet season production.




3.2 Cattle breeding and management systems 
The cattle breeding methods practiced by Kiruhura farmers are artificial insemination (AI) and natural bull mating. The majority use natural mating compared to AI due to lack of technical personnel, culture, lack of equipment and lack of support services. Until recently, an initiative through AFRISA has organized trainings for local artificial inseminators in the sub-county. Farmers have also been trained on the value of artificial insemination by trained youths in Kiruhura district. However, from the focus group discussion not a single farmer has utilized the skill of the trained local inseminators to breed their cows. Farmers continue to keep bulls within the herd even when they know the disadvantages of natural mating.
The majority of Kiruhura farmers keep cattle in big paddocks of about half hectare. Once the animals are in the paddocks, farmers give them less attention, apart from the lactating ones. No farmer practices zero grazing because there is relatively big land that supports some level of extensive grazing. Animals are grazed on the natural pastures that are not improved and no supplementary feeding is done. This is reportedly because supplementary feeds are very expensive. Farmers do not conserve feeds (hay and silage) reportedly because of lack of necessary skills of making hay and silage.
3.3
Milk production in Kiruhura district
Milk production in Kiruhura district is high in the wet seasons. During this period (March-May and September-November), crosses and exotic cows produce on average 15-20 litres of milk per day.  The yield drastically declines in the dry seasons (December-February, and June- August) to an average of 8 litres per cow per day. Relatively high milk production in the wet seasons is attributed to availability of adequate water and pastures.
In Kiruhura, the majority of farmers produce between 100-600 litres of milk per day from their herd sizes, which ranges from 100-1000 cows. Milking is manually done. The milking utensils used are aluminum cans, buckets and jugs. Although farmers have persistently used plastic materials, the Dairy Development Authority (DDA) does not recommend them for hygienic reasons.  DDA is a national body overseeing the dairy sector in Uganda in terms of regulations and policies.
3.4 On-farm milk processing and marketing (milk products and their prices)
The key factors in the milk marketing chain are producers (farmers), processors, traders, and consumers. On-farm milk processing is traditionally done by women, while the marketing is mainly done by men. Farmers selling milk to a collection centre have specific customers whom they supply, but they have no written contracts. Between the farmers and the milk collection centre are middle-men traders who buy from farmers at an average price of Ush350 and sell at Ush400 per litre. Milk collection centres do not pay cash on delivery, they pay twice a month. Price is determined by market forces, which are heavily seasonal dependant. 
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The majority of farmers in Kiruhura sell milk in unprocessed farms. They sell it as soon as it is milked. Few farmers process milk on-farm to produce ghee, skimmed milk and yoghurt. Processed products fetch high prices compared to raw milk. However, processing is still limited due to poorly developed infrastructures such lack of cooling plants, cream separators and high labor requirements. 

On average, dairy farmers in Kiruhura district earn between 250,000-1,600,000 Uganda shilling per day per person. Farmers in Kiruhura sell their milk to intenerate traders, milk collection centres, cooperatives and processors as major marketing channels. The choice of these marketing channels by farmers is influenced by sales price, distance to the market, amount of milk produced, source of market information, numbers of animals and farmers’ income. 

3.5 Marketing of processed milk products

Processed products such as ghee, yoghurt and skimmed milk have a ready market. The farm gate price for ghee is Ush8,000 per kg, while yoghurt and skimmed milk are sold at Ush2,000 and 300 per litre, respectively. Skimmed milk is highly recommended for consumption by people with health problems like high blood pressure or diabetes. There are no sales of cream so far made at the farms. All the produced cream is used for ghee processing. 
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Picture: ‘Amakamo’ yoghurt on sale(processed form of milk)

Despite the attractive prices of the processed milk products, on farm milk processing Kiruhura district is done on a small scale. A case example, the Amate geitu cooperative produces only 90 litres of yoghurt per day, and for the ghee processors, their capacity of production is between 1kg to 10kgs except a limited small number can process up to 45kg per day. Farmers reported a number of reasons for the small scale. These include:

· Lack of market information about processed products: Most farmers do not want to risk into milk processing because they lack knowledge on the market for the products. Even the few farmers who are already processing, produce small quantities, most of which is for home consumption.

· Limited knowledge and skills on milk processing: Most of the interventions by extension staff in Kiruhura have been focusing on increased milk production, but less on value addition processing.

· Lack of capital to invest in milk processing: Milk processing equipment, such as cream separators, are reportedly expensive and yet farmers cannot access loans from banks due to lack of collateral.

· Underdeveloped infrastructures such as roads, limited power sources, processing premises, limited cooling facilities are big impediments to milk processing, and these have made farmers to continue selling raw milk.

· Inadequate labor: On-farm milk processing require a lot labor for all the activities involved (milking, cream extraction, cream churning) to produce ghee. This labor is not readily available and some activities such as churning are female-biased. Ghee processing is taken as a female activity. It is done manually and hence labor intensive.

· Lack of ready market for skimmed milk, which is obtained as a byproduct of ghee processing. Skimmed milk is recommended for people with health problems or those who wish to limit the amount of fat intake in their bodies. However, very few people are aware of this nutritional and health value of skimmed milk which makes it less marketable. Collecting centres pay relatively low price for skimmed milk compared to raw fresh milk. 
· Low fat content of the produced milk, especially from pure exotic and cross breeds. Farmers reported that good quality cream that makes ghee is taken from Ankole cows compared to crosses and pure exotics. It was reported that one needs about 15 litres of milk from crosses, and exotic cows to produce one kilogram of ghee. Producing 45 kg of ghee requires about 600 litres of milk.

· Market for raw milk does still exist even when the price is not attractive. In Kiruhura, farmers believe that the market for raw milk is available irrespective of the low prices offered in the market. They compare the taxing activities involved milk processing with selling raw milk, and opt for the latter.


Picture: The raw form of milk at a collection centre
4.0 CHALLENGES FACED BY DAIRY FARMERS
Dairy farmers in Kiruhura district face a number of challenges along the entire dairy chain ranging from production, processing and marketing of their milk and its products.

4.1 At Producer level, farmers are faced by
· Lack of appropriate milking equipment: Most farmers use hand milking method and plastic equipment such as buckets, jags and jerricans when milking. This leads to milk contamination that finally causes a total loss (the milk goes bad before its intended use). Farmers reported that very few of them can manage to use the recommended stainless aluminum cans which cost up to Ush 200,000 each. 
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Picture: Hand-milking and steel cans supplemented by the plastic one.
· Inadequate measures to prevent disease spread: Another reported problem was sharing of milking towels amongst cows that are being milked. The farmers reported that they lacked money to buy enough towels for each lactating cow. However, the problem could be lack of seriousness given the benefits of the practice. Using one towel for cleaning the udders disposes lactating cows to mastitis disease. Mastitis causes inflammation of the udder which makes milking the cows difficult. It reduces both the quantity and quality of milk produced.

· Adulteration of milk: The AgShare team further noted the problem of adulteration of milk. Especially during periods of low milk supply (dry seasons), some farmers and local traders add dam water and maize porridge to the milk to maximize the sales. 
Picture: Dam water used to adulterate and its hard to notice even with a lactometer because it has the same density with milk due to clay

· They use these ‘additives’ because they believe they cannot be detected by lactometer which is normally used at the milk collecting centres. One farmer shocked the meeting when he mentioned that they got someone who added urine to the milk increase the volume without being detected by the lactometer.
· Unhygienic milking environment: Farmers have no milking parlor and the milking places are very unhygienic. As such milk gets contaminated; multiplication of microbes is accelerated. Also because of scarcity of clean water in the area, the milking animals are not well washed before milking, also resulting into milk contamination.

· Lack of cooling equipment: Farmers lack cooling equipment reporting that the equipment is costly and unaffordable. Well knowing the short shelf life of milk, traders take advantage and offer very low price and farmers accept the price for fear of losing all the milk if not quickly sold.

· Fluctuation of milk prices: Farmers experience unstable farm gate milk prices caused by production variability following seasonal changes. Prices are as low as USh300 per litre during wet seasons and as high as Ush700 per litre during dry season when production is low. This price is too low compared to consumer price in Kampala which is Ush1,000 and 1,400 per litre in wet and dry seasons,  respectively. These fluctuations discourage farmers from accessing credit from financial institutions for fear of failing to pay back. 
At transportation level;
· Inefficient transport means: Most farmers use bicycles as a means of transport. Bicycles are too slow for farmers to travel long distance to the distant milk collection centres and also limited in volumes transported. As such, milk losses are high.
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Picture: Activity at the milk collection center and old multi-purpose vehicles that are used
· Inappropriate transport containers: Farmers reported that they transport milk in plastic containers (jerricans) contrary to what the Dairy Development Authority recommends. These containers in most cases are too dirty to handle and transport milk without compromising the quality. This has caused a lot of milk losses to the farm especially at the collection centre where the milk is rejected and finally poured. According to Dairy Development Authority, milk should be transported in stainless aluminum cans.
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Picture: very few farmers transport the milk this way (left), many can only afford cycles (right)

At processing level;
Dairy farmers in Kiruhura district reported a number of challenges they face in milk processing into ghee, skimmed milk and yoghurt. These include:

· Dairy Development Authority is against on farm milk processing especially that of ghee and skimmed milk due to unhygienic conditions on most farms. Farmers do not normally take health precautions during milk processing which may cause health hazards to the consumers. They face a problem of clean water scarcity; hence use unclean utensils and packing containers. This has attracted the intervention of DDA.
· Skimmed milk is normally rejected at the milk collection centres. Most collection centres reject skimmed milk, and if they buy it, they offer low price. Some traders also want to extract cream for ghee making it so they discourage farmers from doing on-farm cream extraction. In addition, consumers have not been sensitized about the benefits of consuming skimmed milk. This has undermined its demand in the market giving a chance to milk collection centre to exploit farmers. The price of skimmed milk is low (Ush300 per litre) compared to whole milk (Ush 400 per litre) at the collection centre, during wet season.

· Processing of ghee (churning) is done manually. This makes the activity very taxing, and labor demanding. As stated by farmers, consumers prefer locally churned ghee to that made using machines and yet manual churning takes a lot of time, approximately 30 minutes are needed to produce 5kg of ghee. However, the churning duration depends on the strength of the churner. The solution would be use of churning machines, which currently not available in the district. 

· Productivity of processed milk products is very low. A single woman can maximally handle 50 litres of cream per day. Apart from lack of man power, the milk has low butter-fat content, implying that a lot of milk is required to process little ghee. For example, from a mixture of 70 litres of cream and water that is extracted from 600 litres of milk, only 45kg of ghee are produced.

· The machine for separating cream from milk is very costly. Those which can be afforded by a few farmers have limited capacity of 100 litres per day, costing Ush1.5million.
4.2 Opportunities in ghee processing
1. The product has ready market and high demand. Health workers report that ghee has health advantages over cooking oil. Currently ghee has the highest demand from middle class people compared to cooking oil

2. Ghee is processed by few farmers, therefore no competition on the market. This is a good indicator that if Kiruhura farmers could get involved in ghee making, they can emerge as major suppliers of ghee in the whole country.

3. Long shelf life. Ghee is considered safe and has a long shelf life. It is believed that if it is well processed, well packaged and well stored in cool places, it can last for more than one year. 

Ghee processing does not need complicated technology. Compared to other milk products, ghee processing does not need any formal education. This can be looked at as a source of employment for the rural uneducated farmers.

4.3 Opportunities in yoghurt processing
1. There is high demand for yoghurt, especially in the dry season. Looking at the rate of population growth and food safety concerns, yoghurt processing still takes the shape of filling the food demands for the urban middle class population.

2. Kiruhura farmers produce a lot of milk which is enough for yoghurt processing. This gives them an advantage of processing yoghurt at a lower cost compared to other processing companies that are transporting raw milk from distant pastoral areas.

3. Processing of yoghurt does not require a lot of technical skills. Kiruhura farmers have already been trained in yoghurt processing by AFRISA. The acquired skills give them an advantage compared to other dairy farming communities.  
5.0    CONSTRAINTS FACED IN DAIRY VALUE CHAIN

Some of the constraints faced in the dairy value chain are actor-specific (farmers, processors, traders), while others cut across.

5.1
Major constraints faced by dairy farmers 

From the discussions with dairy farmers in Kuruhura, the following general constraints were reported:

1. Low milk prices, failure to sell all milk and milk spoilage. Most dairy farmers in Kiruhura receive low milk prices, and sometimes fail to sell all the produced milk. In such cases, farm losses are very high.

2. Lack of capital required to acquire improved inputs, such as improved breeds and supplementary feeds. The majority of farmers are still unable to produce large volumes of milk due to limited capital to invest in modern dairy farming.

3. Shortage of good pastures and drinking water especially during the dry seasons. 

4. Increased incidence of diseases because of decline in control measures and the rapidly rising cost of drugs and chemicals. The common diseases in Kiruhura pastoral area are foot and mouth disease, mastitis, contagious abortion, and East coast fever. These diseases are a threat to dairy productivity in terms reduced milk yield, increased cost of production and reduced quality of milk.

5. Poor genetic potential of indigenous breeds leading to low milk productivity. Irrespective of government programs advocating for commercialisation of agriculture through adoption of high yielding animals, farmers in Kiruhura are still rearing Ankole cattle which have low milk genetic potentials. Avery good Ankole cow can produce on average 5 litres of milk per day, which economically cannot cover the cost of a casual labor, who are paid Ush5,000 per day.

6. Limited access to profitable markets by many producers. The farmers lack market information, experience poor means of transport with poor road network, and lack appropriate transportation facilities like coolers.

7. Limited access to financial credit. Because of price fluctuations, farmers perceive it risky to borrow money from financial institutions. 

5.2
Major constraints faced by on-form dairy processors

1. Government regulations through Dairy Development Authority (DDA). DDA is against on-farm milk processing due to perceived unhygienic conditions. This has discouraged farmers dealing in ghee and skimmed milk processing. It is believed that there is unhygienic handling of milk by farmers right away from milking stage up processing. This has forced DDA to put regulations that are anti-on farm milk processing, such as rejection of products, in the market and pouring of skimmed milk at milk collection centres. 

2. Some products, such as skimmed milk, have no ready market. Principally the reason for value additions by farmers on farm through milk processing is profit not incurring losses. Most of on-farm processed products are rejected in the market.

3. Lack of necessary machinery to do on-farm processing. The majority of farmers who are doing on-farm milk processing are doing it on a small scale using local materials because they lack modern processing machinery like milk cooler, cream separators and cream churners.
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 Picture: A milk coolre (blue arrowr, one of the rarest equipment in Kiruhura. A bicycle that had just delivered milk (red arrow)
4. Lack of capital to start and expand processing capacity, and finance marketing facilities, such as trunks with coolers, product branding and advertising. The majority of farmers that are willing to enter value addition era are crippled by lack of investment capital to implement processing of dairy products on their farms. Those who have started are operating at a low production capacity due to lack of capital to expand the business.

5. Unreliable power supply leading to spoilage of milk and dairy products. Milk processing, like other processing industries in Uganda, is constrained by unreliable electrical power supply. Power supply in Kiruhura district is irregular and the tariffs are very high. This discourages potential processors.
5.3
Major constraints faced by dairy traders
1. Poor physical infrastructure and utilities leading to marketing or distribution inefficiencies. During the rainy season, the road is made impossible for milk transportation trucks.

2. Poor quality milk due to adulteration with dirty water. Traders have always made losses in the market due to poor milk handling by different actors along the chain. Some farmers and transporters adulterate milk by adding water with intensions of increasing volumes and therefore more gross margins. This practice compromises the quality of milk as well as the health of milk consumers.

3. Losses due to milk spoilage and spillage. Milk spoilage at traders’ levels is caused by adulterations, poor transportation practices, such use of dirty containers, leaking tanks and contamination along the way by transporters themselves while distributing to different traders and consumers.  

4. Lack of capital to acquire appropriate milk storage facilities, e.g. deep freezers, and milk coolers. Quality of milk in the market depends heavily on proper storage by actors in the dairy chain. The majority of farmers in Kiruhura are still transporting milk in plastic containers instead of stainless aluminium cans. 

5. Lack of local market for milk. Every household in Kiruhura district keeps dairy animals. Therefore, Kiruhura traders have to look for milk market outside their communities. 
6.0
RECOMMENDATIONS

Following the constraints identified above, the following recommendations were suggested: 

· Group marketing. This will ease quality control programmes being implemented by the DDA. It will enable the poor farmers to pool resources together in pursuit of marketing functions, such as transportation, packaging, advertising, and market research that an on farmer cannot afford while participating in marketing lone.

· Encourage the use of quality testing equipments by all participants in the milk value chain, e.g. lactometers. This should be the work of technical people like district veterinary officers to create awareness amongst dairy farmers on the importance of carrying out milk tests. This will reduce the revenue losses on the side of the traders through reduced milk rejection.

· Promote the use of clean containers for milk transportation and storage. Massive education should be carried out by the government and other stakeholders to educate farmers on the benefits of clean handling of milk by use of clean containers.

· Encourage the payment of premium prices for high quality milk to reward high-quality milk producers. Premium payments will act as an incentive for farmers who are quality oriented in their production. 

· Support efforts to integrate on-farm milk processors into the formal milk sector. On-farm milk processing should be legalized by the Dairy Development Authority. This will encourage farmers to participate in value addition. However, farmers should observe the issue of quality standards.

· Set up demonstration farms to act as centres of learning in all the aspects of improved dairy management, processing and marketing of dairy products. Kiruhura district, like other dairying areas, needs demonstration farms for experimental and learning purposes. This will ease the transfer of knowledge and skills to farmers from experts. 
· Provide market information about production, consumption, and marketing of dairy products in the country. Through continuous research by research and development departments, farmers that are doing on farm milk processing should be availed with the information on the products that are on the market, the competing processors, served market segments and customer base to target. This will help on-farm milk processors to strategically enter the market, and increase on their customer base both locally and regionally.

· Farmers should organize themselves into groups to vertically integrate into production, transportation and marketing functions. They, however, mentioned the need for Government support in giving them loans with low interest rates so that they buy big coolers and install biogas energy to be able to cool their milk.  This would reduce the exploitation of farmers by the middle men.  
· Promote the consumption of milk and dairy products among the local population, especially adults. The government of Uganda and other stakeholders should put in place nutritional programs in institutions, such as primary and secondary schools which encourage the consumption of milk and milk products.  

· Support efforts of food processors to proliferate milk and dairy products. The government of Uganda should support local food processing industries by offering investment conditions, which are conducive such as tax waivers on produced products and imported equipment, training of workforce, and security to enable them compete with other industries.

· Promote the adoption of better management practices and improved technologies at the farm level. Government programs such as National Agricultural Advisory Services (NAADS) should promote improved technologies, such as planting of drought resistant pastures, forage pastures for hay and silage making, building water points on the farms such as valley dams, wells and springs to provide drinking water for animals and domestic use.

· Frequent visits to farmers by the Makerere group and other researchers should be encouraged. Universities and other institutions of learning have experts in animal husbandry from which the dairy communities can greatly benefit. Related courses at the University should be structured to allow full interaction of the students and faculty with farmers, processors, traders and other key actors in the milk value chain.
· University graduates should be encouraged to work with farming communities. In order to ensure effective knowledge and skill transfer, and sharing between institutions of learning and farmers, training institutions should increase their engagement with dairy farming communities through allowing students work with farmers while conducting their practical lessons.
· Improve the surface conditions of major and access roads to hasten milk delivery from farmers to processing plants. Transport being the major constraint, roads connecting farming areas to market centres should be upgraded to for quick distribution of milk to market centres.

· Institute a milk quality testing program that is harmonized with international standards as well as stepping up law enforcement regarding the quality of milk and dairy products. This can be done by the Dairy Development Authority through enforcing quality regulatory measures at every level of the dairy chain. Testing equipment such as lactometers should be availed to individual farmers to make the program effective.

7.0
CONCLUSION

Dairy farming is the major economic activity of people in Kiruhura district. Due to its great potential in contributing to the social and economic development of Uganda, including meeting food security objectives, the sector should be supported to improve its efficiency at all the value chain nodes. The current population growth rate is an indicator of ready market for the dairy products. Therefore, the industry needs special attention from all the stakeholders involved considering the constraints it is facing. 
Appendices:
CHECK LIST USED TO OBTAIN INFORMATION ON PRODUCTION, MARKETING AND PROCESSING OF MILK IN KIRUHURA DISTRICT

	Production questions

	1.
	What proportion of your animals are local, cross and exotic breeds

	2.
	What is their average milk production (litres/ day)

	3.
	In which months do you obtain more milk/ less milk

	4.
	What are the advantages / disadvantages of keeping any of these breeds

	5.
	What breeding system do you use? Why do you choose this system?

	6.
	Do you have enough land and is it well utilized? Do you have any paddock management issues?

	7.
	What are the most important production inputs? Are they easily accessible and are they affordable to most of the farmers?

	8.
	Do you carry out any supplementary feeding? Do you practice any feed conservation measures? If not why?

	9.
	Do you access extension services? Who does it? Which extension agent is most important in this place

	10.
	Do you access credit? Any issues on credit access?

	11.
	What other management challenges do you face in managing your livestock?

	12.
	Are there any production issue you have mentioned to leaders or you intend to bring to their attention

	Milk handling/ processing questions

	1.
	What are the major inputs in milk handling?  Any issues concerning the inputs you use?

	2.
	How do you comment on dairy milk handling at farm and during marketing / selling concerning its hygiene and adulteration?

	3.
	Any issues concerning its perishability and losses on farm

	4.
	Are there any issues in milk handling which you have mentioned to leaders or you intend to bring to their attention

	5.
	What proportion of farmers do some processing / preservation

	6.
	Which processed products are produced by farmers

	7.
	What materials do farmers use during processing (including packages)

	8.
	Where do you get market for processed products

	11.
	What do you anticipate as future benefits in processing your milk

Are there any milk handling/ processing issues you have mentioned to leaders or you intend to bring to their attention?

	Marketing of milk and processed products questions

	1.
	What proportion of milk is sold 

	2.
	Where do you sell your (i) raw milk (ii) Processed milk

	3.
	What is the reason for selling in the places or channel mentioned

	4.
	Are there any contract arrangements for milk sellers and buyers

	5.
	Comment on the prices for (i) raw milk and (ii) processed milk

	6.
	What are the challenges in selling  (i) the raw milk and (ii) the processed milk

	7.
	Are there any changes in trends over years concerning milk prices and milk markets?

	8.
	Any future prospects you see in milk marketing

	9.
	Are there any milk handling/ processing issues you have mentioned to leaders or you intend to bring to their attention?


FOCUS GROUP DISCUSSION

MILK PROCESSING

Most of milk is sold leaving to about one percent of the milk produced for home consumption. Some farmers extract cream from whole milk for making ghee. 

An issue on milk adulteration

Milk is adulterated by adding in valley dam water because the lactometer can detect this  water in the milk. Other so farmer’s adulterate milk by adding in maize porridge since this cannot be detected by the lactometer. Adding water in the milk appeared difficult to be controlled by the farmers themselves but only by the vigilance of the milk collecting centres. But farmers said an input to curb this would be farmers to transport the milk to the milk collection centres themselves. Another way suggested was to collectively market together; by help of a loan with low interest they can manage their own cooler and transport the milk to the final market in Kampala. 

	Question
	Response
	Comment

	How much milk is processed?
	A few farmers (less than 10%) process, only those who skim the milk. 
	We visited one farmer who skims and makes ghee. See details later

	Do farmers have an interest in processing milk?
	Yes and two products Ghee and Yoghurt can be made.  
	Farmers said they needed training to do this especially for yoghurt

	Why people do not process?
	· Lack of established market for the processed products

· Available market is far away (Kampala)

· Limited knowledge on the product and processing [ this was emphasized]

· Limited capital to buy cream separators

· Packaging is a problem

· Limited labor
	Farmers observed that processing was possible because one farmer Texas of the “Amata Gaitu” is doing that and there is market for his products

Generally local churners are preferred than commercial churners in making good ghee


Cream extraction from milk using cream separator
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A woman churning ghee (left), and Ghee packaging material (calabashes) (right)
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