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Currently valued at KES 184 billion (USD 1.84 billion) and contributing an estimated 4-8% of the national GDP,

14% of agricultural GDP and 44% of livestock GDP, the dairy value chain is one of the most dynamic sectors in

Kenya and critical to the country’s economy. With approximately 1.8 to 2 million dairy farmers and over 4.5

million dairy cows, Kenya is well-known as one of Africa’s biggest milk producers, contributing 30-40% of the 5%

that Africa produces into the global numbers. The country has an annual milk production of 5.2 billion litres

against an annual demand of 5.4 billion litres and one of the highest per capita consumption of milk in Africa, at

120 litres, compared with the African average of 50 litres. It is projected that the per capita consumption will

nearly double to 220 litres and subsequent annual production of 12 billion litres by 2030, backed by a milk

demand growth rate of 7% per annum. The growth intake to the formal processing sector is projected to rise to 1

billion litres in 2025. 

Milk production is a key resource for smallholder farmers who make up 70-80% of the dairy farmers in the country

and produce an average of about 8 litres of milk/day per cow (typically ~60% as morning milk and ~40% as

evening milk). Supply chains that handle unprocessed milk from smallholder dairy farmers are largely informal

and cover about 80% of all produced milk. Kenya’s informal dairy markets are central to the livelihoods, food

security and nutrition of the majority of its citizens, particularly the poor, women and children.

A study on the food losses in Kenya by the Food and Agriculture Organisation in 2014 found that the main causes

of milk losses, comprising 7.3% of total production, were due to: poor transport infrastructure (bad roads),

inadequate/unhygienic handling equipment, poor product quality due to lack of technical know-how, lack of

equipment and lack of price incentives to improve quality, lack of appropriately trained personnel along the milk

supply chain, inappropriate transport equipment and poor handling practices, and lack of market intelligence. 

Milk spoils quickly in a warm climate and the cold chain for milk is not reaching remote dairy farmers, resulting in

a limited supply of high-quality milk to dairy processors from a large portion of smallholder farmers. According to

the East African Dairy Development, the milk needs to be cooled at least 2-4 hours after milking in order to

maintain quality. A poor cold chain lowers the quality of milk processed and prevents processors from producing

long-life products that need high-quality input. A majority of the smallholder dairy farmers neither have the

capacity nor easy access to milk cooling facilities to reduce spoilage and losses. The Ministry of Agriculture,

Livestock, and Fisheries (MALF) put the milk losses on the farm at a national aggregate of 318 million liters per

year, estimated at KES 10 billion annually. The National Dairy Development Policy attributes the rise in cases of

milk contamination, unhygienic practices, and the use of non- food-grade containers to the increase in demand

for raw milk. This has raised a lot of safety concerns in the informal milk market and is attributed to the low

investment in safe milk handling skills, equipment, and adherence to standards. Consequently, in 2013 the Kenya

Dairy Board (KDB) imposed regulations banning the trade of raw milk. This ban has had severe implications on

informal traders and by extension the dairy farmers who sell milk through the informal sector.
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Milk handling and marketing constraints negatively affect the total volume and quality of milk reaching markets

across Kenya. Losses at the farm level are a result of spillage, lack of market, and milk rejection at the market.

Rejection at the market tends to be the result of poor handling and the time it takes to reach markets due to long

distances and bad roads. Rejections are higher during the wet season when production is high and roads are

largely impassable. Poor handling and storage practices at the farm and primary markets result in both financial

losses and wastage. Delays in delivering milk to bulking and cooling centres lead to substantial spoilage and poor

quality. Given the thin margins in milk handling and the fierce competition from multiple market actors, the cost

associated with developing a cold chain widely discourages market actors from doing so. 

A steady rise in demand for processed and packaged milk products in the country, changes in consumer

preferences for conveniently packaged and flavourful milk products, rising urbanization and incomes, the

emergence of innovatively formulated and packaged dairy products, and changes in the retail industry, where

malls owners and big retailers are investing to make shopping fun, are all creating the best opportunities for the

dairy industry to thrive beyond the imagination of keen observers from just a few years back. The sustained

demand is also projected to grow as a result of increased demand for quality and safe milk products by

consumers, regional integration and cross-border trade, diversification in consumption (yoghurt and cheese), and

uptake by industrial consumers in baking, confectionery, and fast food/cafe sectors.

Innovative solution for milk cooling by 
Savanna Circuit

Over the past decade or so, milk dispensing enterprises have emerged as a popular alternative source of milk,

providing low-income consumers with quality milk at affordable prices. This period has seen major investments in

milk bulking and cooling facilities by donor-funded projects, the private sector, and also by farmers’ cooperatives.

The bulking centres provide an important link between producers and the processors, while at the same time

preserving the quality of the milk. Milk bulking/chilling centres play an integral role in maintaining the cold chain,

which is necessary for preserving the quality of milk. The centres also save processing companies the cost of

collecting milk from small, scattered producers.

Milk cooling, both on-farm and at the cooperative level has the potential to improve the income and livelihoods of

the farmers and the many dairy societies and unions that supply milk processors. Many milk collection points are

off-grid or in areas with unreliable electricity connectivity. Recent studies have shown that solar-powered coolers

are a suitable off-grip technology that can help milk aggregators and cooperative societies to cool their milk in a

fast and safe way before reaching the processing units.
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Emmastella and her colleagues embarked on a pilot innovation to address the milk spoilage and revenue losses

for smallholder farmers in West Pokot county, by way of innovative solar-powered chillers. Given the inconsistent

electricity supply in the region, the company introduced the MaziwaPlus Pre-Chiller, an innovation that is

designed around the last mile distribution model and built on a solar-powered cooling technology. The custom-

made portable cooling units are mounted on motorbikes (100 litres), tuktuks/tricycles (1,000 litres), and trucks

(10,000 litres) and used to collect milk from local dairy farmers, keeping the temperature at 5 degrees Celsius.

Designed to work in low light for early mornings and late evenings milk collections, the pre-chiller has an

intelligent battery management system for power back up for up to 36 hours and is linked to a mobile application

used alongside the chilling unit for record-keeping and dissemination of daily milk collection records to farmers

via USSD. It is targeted at the local milk cooperatives as the primary customers and smallholder dairy farmers as

the users. The dairy cooperatives pay a monthly service charge of KES 15,000 (USD 150) for the customer

management platform integrated with their management system in addition to KES 5 (USD 0.05) per litre of milk

chilled and delivered to their collection units.

To date, 16 dairy cooperatives in West Pokot, Trans Nzoia, Bungoma and Makueni counties have adopted the use

of the MaziwaPlus pre-chiller and incorporated some 3,000 local smallholder dairy farmers who have improved

their monthly income from an average of KES 8,000 to KES 15,000 and saving 33% of the milk from spoilage. The

collection app has also eliminated the tedious paper-based records, enabling the farmers to generate their daily

records which are in turn used as credit score and collateral by the cooperatives. The solar-powered chilling on

transit has subsequently resulted in reduced costs for the cooperatives as the milk is delivered at 5 degrees

Celsius and requires to be chilled at 3 degrees Celsius at the facility.

In 2017, Emmastella Gakuo, a co-founder of Savanna Circuit, had the vision to end milk post-harvest losses for

smallholder dairy farmers in West Pokot county, by guaranteeing that every litre of milk reaches the milk

collection centres in good condition.
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Dairy cooperatives have an organized morning milk collection system,

but normally do not accept evening milk since by morning it has a high

bacterial count. Due to the lack of on-farm refrigeration, evening milk

for which there is no milk collection has to be either force consumed,

sold cheaply to nearby neighbors or hawkers, or be lost.



 Additionally, the improved collection and delivery of milk has increased the volumes for the cooperatives and

strengthening their ability to bargain for better prices with the milk processors. At the community level, it has

resulted in a daily saving of 3 hours that were previously used (mostly by women) in fetching firewood to boil the

uncollected milk as a way of preservation and time spent on long trips to deliver milk to the aggregation centres.

Savanna Circuit is now on a path to install additional twenty 1,000 litre portable pre-chillers for 10 more dairy

cooperatives which will cumulatively save 1.5 million litres of milk from spoilage.

What does a route to scale for a solution like this?

When you examine these achievements against an annual milk loss of 318 million litres valued at KES 13 billion, it

merely stands at a contribution of 0.5% saving toward milk losses. While this does not presuppose that there are

no other interventions aimed at curbing milk losses, Savanna Circuit to attain a critical value proposition for their

solution needs to attain a reasonable scale. Based on its business model, Savanna Circuit is a technology

entrepreneur that has positioned itself to provide a sustainable solution to milk spoilage in Kenya. Because the

company is neither a milk producer nor trader nor a processor, it sits on the technical support side of the milk

market system with a role to drive a market-based innovation for the milk value chain. In responding to the key

market question of ‘who does, who pays,’ Savanna Circuit initially started by leasing out the pre-chillers to the

local milk cooperatives who in turn employed milk collectors who use the motorbikes and tricycles (tuktuks) to

collect milk from farmers. After a successful pilot, the company has reviewed its go-to-market strategy and now

fabricates the pre-chillers for sale to the milk collectors and aggregators. The company sells a fully-equipped

motorcycle fitted with the pre-chiller at KES 250,000, while a fitted tricycle retails at KES 1.2 million. The solution

by Savanna Circuit responds to the challenges of timely milk collection and transportation while maintaining an

acceptable cool temperature.

Understanding the transportation of unprocessed
milk in Kenya
Before we delve into how Savanna Circuit can take the innovation to scale, let us briefly look at the landscape of

milk transportation in Kenya. In the milk value chain, there are three types of milk transporters; formally licensed

transporters with specially build trucks for milk transportation; licensed transporters/traders who use open trucks

but carry milk in authorized aluminum cans; and informal transporters/trades who transport milk using bicycles

and motorcycles but using unapproved containers. Hawkers/informal traders who transport milk using banned

plastic Jerri cans are prone to arrest, prosecution, and/or confiscation of their milk. Milk transportation takes

place at two levels: transportation from the farmer to bulking/cooling centres and transportation from 
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bulking/cooling centres to the processor. Either the farmer or a formal/informal trader who bulks the milk

undertakes the first level of transport. The challenges at this level of the chain include poor/inappropriate

transport systems, such as open trucks, and use of plastic jerricans, and poor road infrastructure. Handling at this

level often leads to heavy losses, as bacteria growth could affect the milk due to lack of cooling and also

inappropriate containers. Formal transporters and large processing firms undertake the second level of

transportation, and this requires specially built trucks with refrigerated tanks to maintain the temperature of the

milk at acceptable levels.

A large number of vendors collect milk from dairy farmers and supply it directly to consumers in urban areas using

motorbikes, bikes, or foot; others sell processed milk products as mobile traders; Informal traders purchase milk

directly from producers and mostly transport it by bicycle, packed in plastic containers of 5-20 litres. These small

retailers are often mobile, making any estimate of their numbers imprecise. Their role in the milk value chain

cannot be understated, as they handle 70-80% of marketed milk. They operate in rural and urban centres, selling

an average of 50 to 100 litres a day at about half the price of processed milk.  They pay cash on collection and

usually do not bother much with quality checking beyond freshness and wholesomeness. A major challenge at

this point in the value chain is food safety and quality assurance. Reliable quality testing is virtually non-existent

for the portion supplied directly to consumers or to milk bars/hotels/shops by these traders. The equipment used

for handling and transportation of milk by most traders does not satisfy the minimum food safety standards as

required by the industry regulators, including the Kenya Dairy Board (KDB), Kenya Bureau of Standards (KEBS), or

the Ministry of Public Health. 

Currently, there are an estimated 200 chilling plants in the country. Given that the average smallholder farmer

delivers less than 5 litres of milk per day, a plant would need more than 1,200 suppliers to reach the minimum

daily capacity.

Assuming an average of 6,500 litres per cooler, 1.3 million litres of milk go through collection centres per day. Due

to rapid spoilage and poor rural roads, all milk must be delivered to the cooling plants within two hours of

milking, implying that ideally, producers should all be located within 15 kilometres of a cooling centre. The

processor who buys from collection centres tests the milk for adulteration and spoilage before purchase and

rejects any milk that does not meet their standards. The amount of time needed to collect the small volumes of

milk, long distances to collection centres, and poor road infrastructure complicates the milk delivery process and

lead to high rejection rates. Farmers can receive a premium price for better quality, refrigerated milk and dairy

processors can charge a premium for better quality products if milk is kept cool all the way from cow to

consumer, especially during the all-important first 4 hours after milking that determine quality.

2

 Kenya Markets Trust, ‘Commercialising and Professionalising Dairy Hubs,’ 2019.2

5



The MaziwaPlus pre-chiller by Savanna Circuit is therefore most suitable for the first level of milk transportation,

from the farmer to the bulking/cooling centres. For the solution to be effective, as many aggregators and local

dairy cooperatives that play critical roles in milk collection and aggregation must have information about access

and affordability of the MaziwaPlus pre-chiller. This will drive demand and uptake of the technology, increase the

volumes of milk collected and delivered on time, and push the processors to absorb more and expand capacity

for production and retail. 

Facilitating demand activation for MaziwaPlus
through industry awareness 

In order to drive industry awareness of the MaziwaPlus pre-chiller, The Kenya Catalytic Jobs Fund (KCJF) can

facilitate the SME Hub at the Kenya Association of Manufacturers (KAM) to convene an industry show-and-tell

roundtable with key dairy sector value chain actors like the Kenya Dairy Board (KDB), the Kenya Dairy Farmers

Federation (KDFF), East Africa Dairy Development (EADD), Dairy Africa Limited, Heifer International, selected dairy

co-operatives, dairy transporters and dairy processors among other actors on a platform where Savanna Circuit

can present, display the MaziwaPlus as a solution for various chain players and pitch for expanded market uptake.

For this to translate into demand, Savanna Circuit will have to outline the incentives/benefits accruing to each

chain player in the transportation of unprocessed milk. 
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The official policy of the Kenya Dairy Board (KDB) is to formalize the informal market segment to ensure quality

milk. This is aimed at reducing as much of the 80% informal milk trade and increasing the 20% formal milk

trade as much as possible and is mostly done by small traders using motorbikes and tricycles. It therefore

creates opportunity and incentive for the uptake of the pre-chillers for milk transportation. A key driver,

however, for demand, especially at the level of milk transportation from farmer to bulking centres, is the cost of

the pre-chiller. Ordinarily, a new motorbike retails at between KES 97,000-120,000, while a new tricycle (tuktuk)

retails at KES 360,000-430,000. Depending on the region, aggregators tend to buy one litre of milk from farmers

at between KES 26-28, (paying cash) and sell it to the bulk cooling plants set up by co-operatives or processors

at between KES 30-32 (on a credit period of 30-45 days) and sell an average of 100 litres of milk per day. Some of

the aggregators sell the milk to the local dairy hubs or directly to consumers. 

Purchasing a locally-fabricated pre-chiller for a motorbike will cost an additional KES 130,000-153,000 and KES

770,000-840,000 for the tricycle to the local transporters. A quick market analysis shows that for the first-level

milk transporters to purchase the pre-chillers, they will need an assurance that the capacity of the available

cooling plants can absorb increased supply volumes and maintain a credible payment plan while on the other

hand; the cost of purchasing the pre-chillers can come down significantly. 

A computation of costs

This is where the industry players come in. While there are 92 dairy processors (dominated by six large

processors), 128 registered mini-dairies and 173 cottage processors in Kenya, all the processing companies

currently operate below installed capacity, with volumes largely dictated by projected demand of processed milk

and not the supply of raw milk. The industry is operating at 40% of installed capacity (the New KCC and Spin Knit

at 30-40% and Brookside at 60-70%).
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Multi-stakeholder approach (MSA) toward industry
support for scale

The projected increase in per capita consumption of up to 220 litres and annual production of 12 billion litres by

2030, coupled with the growing potential for Kenyan dairy export in East and Central Africa, creates the

opportunity for a coordinated industry dialogue on reducing the 80% informal trade through the adoption of

innovative solutions for safe milk collection, cooling, transportation, and aggregation.  Through an industry

roundtable, the Kenya Dairy Board (KDB), and the Retail Traders Association of Kenya (RETRAK) can team up with

the Kenya Association of Manufacturers, the Jua Kali Association, the dairy co-operatives and the large milk

processors to build an ecosystem for cost-effective local fabrication of the pre-chillers using economies of scale

and exponentially increase the safe collection and transportation of milk, and it turn to expand the capacity for

processing as well as local retail and export markets. 

Exploring innovative financing options for uptake
and scale

By aligning the stakeholder interests and commercial incentives for increased sector productivity and large scale

adoption of safe milk collection, transportation and aggregation, it will be possible to attract critical supply/value

chain financing from institutions like the Kenya Commercial Bank Foundation (KCB-Foundation), and the

Agricultural Finance Corporation (AFC) who have the capacity to provide affordable commercial financial

packages to local milk transporters to purchase the MaziwaPlus pre-chillers through asset financing in

partnership with the local dairy co-operatives who would in turn act as guarantors for the transporters. On the

other hand, the financial institutions may advance commercial packages to local Jua Kali manufacturers to

fabricate and sell the MaziwaPlus at scale, in partnership with Savanna Circuit and the Kenya Dairy Board. In this

latter arrangement, Savanna Circuit would maintain and lease out the intellectual property for the design of the

MaziwaPlus to the local fabricators at a fee and they would in turn source for cheaper production materials and

produce en mass, while Savanna Circuit maintains quality oversight. To effectively loop this in, KCJF would work

with Savanna Circuit to develop a clear value proposition and build a case for going to scale. 
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A good number of businesses have grown their products by use of the franchise model, which allows for the brand

owner to partner with other investors who are better-placed along the chain and have a competitive advantage

for last-mile reach to the market. In the case of MaziwaPlus, Savanna Circuit can allow the product to be taken up

by investors who have the financial and technical capacity to fabricate, market, distribute and sell the pre-chillers

through a brand leasing agreement that allows it to go to scale all across the country. While Savanna will retain

the intellectual property rights and maintain quality across the board, the investors will bear all the costs relating

to fabrication and retail. This will require a robust value proposition that creates commercial viability for the

franchisees and assurance from the milk value chain actors on market stability and inherent potential for industry

and sector growth. Through the provision of technical assistance, the KCJF can support Savanna Circuit to

develop a clear franchise strategy and an approach to engage with the industry stakeholders. 

Franchise model as a viable market penetration
model for MaziwaPlus

9
 



Website: www.kenyacatalyticjobsfund.org
Email: info@kenyacatalyticjobsfund.org
Phone: +254 795254254


