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Executive summary
Introduction. Since raw milk is a vulnerable product, safety control measures (SCMs) are needed to
reduce the chance on consumption of foodborne pathogen contaminated milk. Since there are
shortcomings in the SCMs in Africa, interventions are needed to improve the milk safety. In addition,
interventions should be inclusive of women and youth and recognize their voice and needs. This report
describes the current SCMs, the support of the interventions to the SCMs and the extent of the
inclusiveness of the interventions towards women and youth.
Methods. The study consists of three analysis. First, the interview on the implemented SCMs among
farmers in Morogoro, Manyinga (n=6) and Wami Dakawa (n=4) and in Tanga, Ngulwi (n=6) and
Mwangoi (n=6). Second, the 3-point Likert scale on the support of the NGO, MoreMilkiT and the private
enterprise, Tanga Fresh to the SCMs perceived by farmers in Morogoro (n=10) and Tanga (n=6) and
intended by 1 representative of MoreMilkiT and Tanga Fresh. Third, the interview of the inclusiveness
of MoreMilkiT and the Tanga Fresh intervention among the same respondents as analysis two.
Results and discussion. The implemented SCMs differed widely between villages. The major
implemented SCMs used by dairy farmers were keeping hygiene in the shed, withdrawal of the
contaminated milk, treatment of the disease, prescription of medicine, advice of the veterinarian (for
antibiotics use), inspection of the feed before giving it to the cow, cleaning of the udder and hands
with water and soap, cleaning the milking area and equipment, use of stainless steel storage containers
and short storage time after milking, use of refrigerator. However, the major shortcomings were
inappropriate storage facilities, usage of untreated water for cleaning, inappropriate storage
containers and milking floors and a lack of cooling facilities. Interestingly, Maasai farmers did often
deviate from these SCMs and had their own practices. The support of MoreMilkiT as perceived by the
farmers was mainly strong support on most SCMs through training and provision of containers. This
was as well intended by the representative of the intervention. Whereas the support of Tanga Fresh
was by most farmers perceived as no support since half of the farmers did not receive training. This is
also confirmed by the representative since training is only provided on demand. In addition, both
interventions did not provide cleaning or disinfection material. Both interventions are, according to
the four criteria, inclusive. Since the farmers, both women and youth, could be an owner of the
intervention, could have a voice within the intervention, did not face major risks as result of the
intervention and they did receive rewards as result of the intervention. However, in Morogoro there
were challenges for women from the Maasai culture and in both regions the low participation of the
youth was challenging.
Conclusion. The SCMs are mainly supported by interventions through capacity building. The NGO
MoreMilkiT supports the SCMs through training as well as the private enterprise Tanga Fresh.
However, the majority of farmers receiving support from MoreMilkiT perceived strong support
whereas the majority receiving support from Tanga Fresh did not perceive support. Both interventions
were inclusive of women and youth. However, external factors such as attitude and culture had an
influence on the participation of the women and the youth.
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Key words and definitions
Value chain: The full range of activities that are required to bring a product or service from conception,
through the different phases of production and the delivery, to the final consumers (Kaplinsky &
Morris, 2000) (Kaplinsky & Morris, 2001).
Raw milk: Milk (as defined in the General Standard for the Use of Dairy Terms (CODEX STAN 206-1999))
which has not been heated beyond 40°C or undergone any treatment that has an equivalent effect
(Codex Alimentarius, 2004).
Raw milk value chain: The value chain of raw milk production, which includes farmer, milk vendor,
milk collection centre (MCC) and finally the consumer.
Smallholder farmers: Smallholder farmers using mainly family labour for production and using part of
the produce for family consumption. Smallholder farms refers as well to farms where the number of
animals per farmer or per herd usually does not exceed 10, milking machines are not generally used,
milk is not chilled at the producer’s level and/or the milk is transported in containers (Codex
Alimentarius, 2004; Dixon, Tanyeri-Abur, & Wattenbach, 2003; Salami, Kamara, & Brixiova, 2010).
Milk vendor: A milk vendor sells the milk with a vehicle (e.g. a bicycle), to various clients, this can be
the final consumer or the MCC (Ogutu, Kurwijila, & Omore, 2014).
Milk collection centre (MCC): In a milk collection centre the milk from numerous smallholder farmers
is collected and stored in collective cooling tanks (Sraïri, Benhouda, Kuper, & Le Gal, 2009).
Safety control measure (SCM): Any action and activity that can be used to prevent or eliminate a food
safety hazard or reduce it to an acceptable level (Codex Alimentarius, 2004).
Dairy development interventions: Dairy development interventions refer to business activities aimed
at increasing efficiency, effectiveness and inclusiveness of smallholder dairy value chain by enhancing
vertical relationships between actors along the milk chain (Rademaker, Koech, Jansen, & van der Lee,
2016; Riisgaard, Escobar Fibla, & Ponte, 2010). Moreover, dairy development interventions can be
aimed at supporting innovations that address systematic issues (Rademaker et al., 2016).
Inclusive development interventions: Inclusive development interventions can be defined as those
which do not leave behind small-scale farmers and in which the voices and needs of those actors in
rural areas in developing countries are recognized (Vorley, Lundy, & MacGregor, 2009).
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1. Introduction to the research
1.1 Background
1.1.1 Safety challenges in milk production in East Africa
Globally, fresh milk is widely consumed as part of a regular diet. Milk is indeed a highly nutritional
medium, which however also favours the growth of pathogenic organisms. It is in nature vulnerable to
microbial and chemical contamination (Khaniki, 2007; Ngasala, Nonga, & Mtambo, 2015). Microbial
hazards are a major safety concern since milk is an ideal medium for the growth of bacteria and other
microbes. Contamination can occur via the environment or from the dairy animals themselves.
Harmful microorganisms are for example Salmonella, Escherichia coli, Mycobacterium para
tuberculosis and Staphylococcus aureus (FAO, n.d.; Valeeva, Meuwissen, Oude Lansink, & Huirne,
2005). Besides microbial hazards, chemical hazards can be introduced into the milk, which makes them
unsafe for consumption. The contamination of milk can occur via the consumption of contaminated
feed or water by the milking animals. Other causes can be; inadequate control of equipment, the
environment and milk storage facilities (FAO, n.d.). Examples of chemical contaminants are veterinary
drugs, heavy metals, radionuclides, mycotoxins and pesticides (Khaniki, 2007). In East Africa, dairy
consumption is about to grow approximately by an average of 6-8% per year. Dairy products, such as
raw milk, yoghurt, butter and cheese, are produced in formal as well as informal value chains. These
two chains are not isolated but linked through the commercial transaction and institutional relations,
which makes the boundaries in some cases blurred (Bingi & Tondel, 2015; A. O. Omore & Baker, 2011).
The term ‘formal’ in the dairy chain refers to farmers or traders in line with widely accepted
interventional norms that emphasize cold-chain organization and pasteurization of marketed milk
prior to sale, whilst the term ‘informal’ refers to farmers or traders at variance with these international
norms (Omore & Baker, 2011). This informal sector is mainly based on raw unprocessed milk, without
any form of heat treatment (Kurwijila, Omore, Staal, & Mdoe, 2006). Moreover, the raw milk sold via
informal channels does not enter the cold chain nor is it pasteurized or packaged (Kussaga, Luning,
Tiisekwa, & Jacxsens, 2015). In addition, the informal chain refers to direct sales of milk to the ultimate
consumer (e.g. other farmers and neighbours) or milk sales through small milk vendors (Kussaga,
Luning, Tiisekwa, & Jacxsens, 2015). Using this definition, the informal chain dominates (80% or more
of milk produced) dairy value chains in East African countries (Kurwijila et al., 2006; Makoni, Mwai,
Redda, van der Zijpp, & van der Lee, 2013). The high vulnerability combined with the absence of heat
treatment results in an increased chance on consumption of foodborne pathogen contaminated milk.
The consumption of raw milk remains thus a well identified risk factor for foodborne diseases (Ruegg,
2003) and therefore the dairy safety needs to be strictly controlled and assured along the supply chain.
1.1.2 Lack of safety control measures
In order to keep the product properties, production processes and human processes in the raw milk
production between certain acceptable tolerances, appropriate SCMs need to be implemented. SCMs
can be used to reduce or eliminate the opportunities for contamination with chemicals or growth of
foodborne pathogens into the raw milk. The definition of a control measure is any action or activity
that can be used to prevent or eliminate a food safety hazard or reduce it to an acceptable level (Codex
Alimentarius, 2004). To illustrate, the following measures can be taken to increase the safety of raw
milk: appropriate animal husbandry practices should be respected and care should be taken to assure
that proper health of the milking animals is maintained. In addition, good agricultural, animal feeding
and veterinary practices and general hygiene of milking personnel and equipment and appropriate
milking methods may lead to acceptable levels of the food safety hazard (Codex Alimentarius, 2004).
However, in multiple studies in Africa, inadequate sanitation programs and restricted personal hygiene
were observed within the dairy processing companies (Gran, Wetlesen, Mutukumira, Rukure, &
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Narvhus, 2003; Millogo et al., 2010; Mukisa & Kyoshabire, 2010). In addition, dairy companies in
Ethiopia and Zimbabwe use commonly contaminated water due to lack of access to potable water
(Gran et al., 2003; Yilma, Faye, & Loiseau, 2007). Besides the lack of quality control in the dairy
processing industry, the government is lacking legal regulations and enforcement practices (Bingi &
Tondel, 2015). In Africa, significant gaps were found in national food legislation as well as inadequate
linkages between strategies to ensure safe food (WHO, 2005). The implementation of Hazard Analysis
of Critical Control Point (HACCP) is not yet mandatory. Therefore, at the moment, the assessment of
critical control points (CCP) is not common in domestic markets. As a result, most companies have not
yet developed a Food Safety Management System (FSMS) based on the HACCP principles of Hazards
Analysis nor any prerequisite programs (Kussaga et al., 2014). Overall, there are shortcomings in
actions and activities that are aimed at preventing or eliminating food safety hazards or reduce them
to an acceptable level. Therefore, interventions are needed to improve the systems to control the milk
safety.
1.1.3 Opportunities for dairy development interventions
Intervention comes from the Latin word “intervenire”, which means "to come between, interrupt".
Dairy development interventions refer to business activities aimed at increasing efficiency,
effectiveness and inclusiveness of smallholder dairy value chain by enhancing vertical relationships
between actors along the milk chain (Rademaker et al., 2016; Riisgaard et al., 2010). Moreover, dairy
development interventions can be aimed at supporting innovations that address systematic issues
(Rademaker et al., 2016). Dairy development interventions can be focussed on SCMs which are for
example training of farmers, investments in the infrastructure of MCCs of raw milk and transportation,
improvement of hygiene and decrease of the number of small farmers (Nada, Ilija, Igor, Jelena, &
Ruzica, 2012). Development interventions can occur at various levels, including government, sector,
retail and company level (Kussaga et al., 2014). Intervention intermediaries, such as government
agencies, consultants, non-governmental organisations (NGOs), private enterprises, producer
associations and special programmes, play an important role in the creation and maintenance of
interventions (Kilelu, Klerkx, Leeuwis, & Hall, 2011). An example of an intervention facilitated by an
NGO is the East Africa Dairy Development Program (EADD). This program facilitates the installation of
chilling plants in Africa, equipped with laboratories for milk safety monitoring and integrating the
chilling plants with various ICT management and information systems (including electronic weighing
scales and dairy information management software) to support overall business operations (Kilelu,
Klerkx, & Leeuwis, 2013). Other activities of dairy development interventions include: provision of
dairy breeds, collection of milk, providing inputs such as artificial insemination, breeding, milk
processing ingredients, feed, supplements, services such as advisory services, animal health, extension,
financing, milk bulking, transportation, processing, packaging, distribution, promotion and marketing,
retailing and consumption (Ogutu et al., 2014). However despite the efforts of implementing
interventions, common problems like milk adulteration, chemical and microbiological contaminants
and spoilage are still existing in East Africa (Kivaria, Noordhuizen, & Kapaga, 2006; Kussaga et al., 2014,
2015; Lore, Omore, & Staal, 2005; Swai, Karimuribo, & Esron, 2011). The milk is still of poor safety and
creates a threat to public health (Kivaria et al., 2006). This results in opportunities for dairy
development interventions that can contribute to SCMs.
1.1.4 Inclusiveness of dairy development interventions?!
Besides the question to which extent the interventions contribute to the SCMs, the second question
concerns the inclusiveness of the dairy development interventions. Inclusive development
interventions can be defined as those which do not leave behind small-scale farmers and in which the
voices and needs of those actors in rural areas in developing countries are recognized (Vorley et al.,
2009). Such models have been described as ‘inclusive business’, ‘mutually beneficial partnerships’ and
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‘inclusive capitalism’. Inclusive approaches aim to integrate poor local actors through development
interventions, involving local dairy companies, local businesses, governments and non-governmental
organizations (Perez-Aleman, 2012). The inclusive approach integrates smallholder farmers into the
value chain, thereby improving their livelihood and enhancing their capacity to deliver safe products
(Da Silva, 2009; Vorley et al., 2009). Moreover, gender equality and women’s empowerment are
essential elements for pro-poor development and therefore an important indicator for inclusiveness
of the dairy development interventions (Mayoux, 2010). In general, the interventions aim at providing
training, technical assistance and infrastructure for farmers (Thorpe, Muriuki, Omore, Owango, &
Staal, 2000; Vorley et al., 2009; Vries, 2012). Dairy development interventions can integrate the
smallholders with the dairy industries through the support of NGOs, the private sector and the
government to achieve production of safe milk (Berdegué, 2008). Examples of such inclusive
approaches are the informal forum ‘Tanga Dairy platform’ in Tanzania (Cadilhon, Pham, & Maass,
2016) and the Kenya Market-led Dairy Program (Rademaker et al., 2016). However, Ogutu et al. (2014)
stated that the design of dairy development interventions is usually not so inclusive. The major
shortcomings regarding inclusiveness of the interventions are the effective targeting of the poor as
beneficiaries and the lack of inclusiveness during the design of an intervention (Ogutu et al., 2014).
Thus, the extent of inclusiveness of the dairy development interventions should be further
investigated.
This results in the main question of this study: ‘To what extent are current dairy development
interventions supporting the improvement of SCMs and raw milk safety in the dairy value chain in
Tanzania and how inclusive are the interventions?’

1.2 Demarcation
In this section the demarcation of the scope of this study is determined based on existing literature
regarding the milk production in Tanzania and other East African countries. Figure 1 provides a visual
presentation of the demarcation for this research based on the demarcation.

Smallholder
farmers

Milk collection
centre

Milk vendor

Informal sector

SCMs: e.g. training, credit
veteran services

Raw milk
within
acceptable
level of
safety

Inclusiveness of the interventions

Consumers

Legend
= transport

Dairy development interventions (private enterprises, NGOs, government)

= Influence

Figure 1. Visual presentation of the demarcation of this study, the raw milk value chain

The milk production in East Africa is mainly based on raw unprocessed milk, without any form of heat
treatment (Kurwijila et al., 2006). In Tanzania, the unprocessed milk comprises over 95 percent of
marketed milk (Ogutu et al., 2014). The cow milk production is predominant in Eastern Africa, followed
by goat milk, sheep milk and camel milk (Bingi & Tondel, 2015). Besides that, the milk production
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systems can be divided into two categories: large-scale and small-scale production whereas the smallscale production system dominates (Ogutu et al., 2014). The sizes of operation, the level of
management and the use of inputs differ between these two dairy systems. In addition, some
smallholder dairy farmers are highly commercial and experienced in dairy production with high quality
management (FAO, 2011). Since the informal sector dominates and consists of smallholder farmer,
milk vendors and milk collection centres, this part of the raw milk value chain will be focussed on during
literature review. In addition, private enterprises, NGOs and government play a major role in initiating
the interventions (Kilelu et al., 2011). Regarding the geographical demarcation, the following regions
are chosen: Tanga (district Lushoto) and Morogoro (district Mvomero). These regions have both dairy
cattle, however, Tanga has 41.639 improved dairy cattle and Morogoro has 9.414 improved dairy cattle
(Ogutu et al., 2014). Besides that, the dairy sector in Tanga Region shares characteristics with the main
dairy production systems that are identified in Tanzania. In Lushoto district, smallholder dairy farming
is integrated with annual crops like maize and other cereals. Kurwijila and Hendriksen (1995) reported
that most of the milk available in towns in East Africa is either produced within the urban areas or
brought in by milk vendors within 40 km radius, which is also the case in the Region Morogoro (Urassa
& Raphael, 2004).

1.3 Overall objective and research questions
The overall objective of this research is to gain insight into how dairy development interventions
support the safety control measures and how inclusive these interventions are in the raw milk value
chain in Tanzania, in Morogoro and Tanga, at farmer level. For this purpose, a framework will be
created to analyse the implemented safety control measures, the support of the interventions to the
safety control measures and the inclusiveness of the interventions. The research aims to contribute to
an improvement of the safety of raw milk. The following research questions are formulated:
1. Which type of dairy development interventions can support the safety control measures in the
raw milk chain?
2. Which safety control measures are currently used in the raw milk value chain at farmer level
in Tanzania?
3. How is the support of dairy development interventions to SCMs perceived by farmers and by
representatives?
4. How inclusive are the dairy development interventions as perceived by farmers and
representatives?
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2. Literature review
The literature review covers the following topics; characteristics raw milk value chain in Tanzania,
contamination of raw milk in Tanzania, potential control measures to prevent chemical and microbial
contamination, characteristics of interventions in the raw milk value chain and the inclusiveness of
dairy development interventions. Finally, a framework is created, which includes the raw milk value
chain, the potential SCMs influencing the safety of the raw milk, the context factors, dairy development
interventions in Tanzania and the criteria used to measure the inclusiveness, as the basis for the field
research.

2.1 Characteristics raw milk value chain in Tanzania
The value chain refers to a chain composed of stakeholders (e.g. companies, individuals) that interact
to supply goods and services. It describes the interactions of firms and processes that are needed to
deliver products to end users (Webber, n.d.). The key actors in the dairy value chain in Tanzania include
input suppliers (e.g. farmers and importers), vendors, MCCs, small-scale and commercial producers,
small and large processors, distributors and wholesalers, retailers and finally the consumers, as is
shown in figure 2 (Katjiuongua & Nelgen, 2014). However, the majority of the milk is not processed,
since in developing countries in East Arica more than 80% of the milk consumed is informally marketed
as raw milk (Lubote, Shahada, & Matemu, 2014). The informal chain refers to the chain of direct sale
of milk by farmers to the ultimate consumer (e.g. family, other farmers and neighbours) or milk sales
through small milk traders or vendors (Kussaga, Luning, Tiisekwa, & Jacxsens, 2015). In Tanzania, most
of the milk is consumed at the farm level or sold to neighbours (Kurwijila, 2001). In the dairy sector,
two major marketing channels exist. These are the formal and informal markets. The formal market
comprises mainly established dairy processing companies who source their milk from the farmers and
process into finished dairy products for consumption. However, in Tanzania, 0.35% of the raw milk is
processed by small processors and 1.64% is processed by large processors (NIRAS, 2010). Finally, the
dairy products, which comprises only 3.5% of the total milk produced, are sold to the consumer via
agents, wholesalers and retailers or vendors. In contrary, the milk sold in the raw milk value chain does
not enter the processing steps. The raw milk production starts at the farmers whereafter it follows the
informal market channel. Then, 29.5% of the milk goes directly to the consumer, the home
consumption of raw milk. 67% of the raw milk is sold to consumers via milk vendors, either directly or
after storage in the MCCs. The rest of the milk is processed and account for 3.5% of the market share
(Katjiuongua & Nelgen, 2014; NIRAS, 2010). In Tanzania, the unprocessed raw milk comprises over 95%
of marketed milk (Ogutu et al., 2014). Relatively small volumes of milk are delivered daily from
numerous farms to intermediate cooperatives like vendors and MCCs (Sraïri et al., 2009). A study
among 120 households in Dar es Salaam (capital of Tanzania) concluded that 80% of the households
consumed predominantly raw milk (Kurwijila & Henriksen, 1995). This phenomenon is largely due to
the higher prices offered along the informal markets compared to the prices offered by the formal
market, which motivates farmers to sell most of their milk on the informal market (Katjiuongua &
Nelgen, 2014; Lusato, Kurwijila & Henriksen, 1995). Although the major market share is in the informal
market, the milk production in Tanzania at smallholder level is often done under unhygienic conditions.
This is mainly due to a lack of clean water, inadequate transportation and storage containers, poor
cooling facilities and a lack of basic understanding of hygiene and/or motivation to maintain hygienic
conditions (Schoder, Maichin, Lema, & Laffa, 2013). For example, a study in the Tanga region concluded
that the microbial safety of the raw milk was poor and hazardous for human consumption (Swai &
Schoonman, 2011).
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Market

On farm
consumers
499.20 mln lts
(29.5%)

Consumers
buying raw milk
1,132.52 mln lts
(67.0%)

Consumers buying processed dairy
products
58.42 mln lts
(3.5%)

Informal market channel

Vendor
1,132.52
(67.0%)

Farmers: Traditional Breed
1,164.8 mln lts

Imports

Domestic
production

Bulking and
cooling

Processing

Wholesaling and
retailing

Retailers/Vendors

Agents

Small Processor
5.02 mln lts
(0.35%)

Wholesalers

Large Processor
27.27 mln lts
(1.64%)

Cooperatives, traders and
processors with cooling centre

Farmers: Improved Breed
349.44 mln lts

Importer
26.14 mln lts
(1.8%)

Figure 2. An overview of the dairy sector in Tanzania, including the amount of milk in million litres and
percentages of the total milk production, retrieved from NIRAS (2010)

2.2 Contamination of raw milk in Tanzania
Food safety hazards consist of three main groups: chemical, microbiological and physical hazards
(Luning & Marcelis, 2009). The most common food safety hazards in unprocessed raw milk are
microbiological and chemical hazards (FSANZ, 2009; Khaniki, 2007; Kussaga et al., 2014). In this subchapter, these hazards in the raw milk value chain are described as well as the different contamination
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routes with corresponding step in the raw milk value chain (which can be farmer, milk vendor and/or
MCC), see table 1. In addition, the potential control measures are included in table 1 and will be further
discussed in sub-chapter 2.3.
2.2.1 Microbiological and chemical contamination
In general, with respect to microbiological contamination, raw milk may be contaminated with
pathogens, such as Salmonella, pathogenic Escherichia coli strains, Listeria monocytogenes and
Staphylococcus aureus, from for example the farm environment (Ruegg, 2003). Specifically for raw
milk in Tanzania, the waterborne and environmental pathogens of concern present in the milk samples
are Escherichia coli, Bacillus cereus, Campylobacter, Staphylococcus aureus, Para-tuberculosis,
Streptococcus agalactia, Salmonella and Listeria monocytogenes (Katjiuongua & Nelgen, 2014; Kivaria
et al., 2006; Schoder et al., 2013). For example, Listeria monocytogenes can cause mastitis, this is the
inflammation of the mammary gland. The pathogens can be shed into the raw milk and can cause high
microbial counts (Bingi & Tondel, 2015; Harmon, 1994; Ruegg, 2003). Another example is Para
tuberculosis, which can cause tuberculosis in cows. In addition, another zoonotic disease that causes
milk safety problems is brucellosis (Katjiuongua & Nelgen, 2014). Moreover, a study in Tanzania, Tanga
Region, found that if the microbial quality of the milk was poor, the exposure of Brucella pathogen was
high. Also, 80% of all milk samples showed a higher coliform plate count (CPC) than the recommended
values of <50 000 c.f.u/mL (Swai & Schoonman, 2011). These diseases, as a result of pathogens, are of
serious public health concern in Tanzania. Moreover, the potential present pathogenic bacteria are
not eliminated because raw milk is not pasteurized. Multiple studies found that the chemical hazards
in the raw milk in Tanzania were antimicrobial residues, aflatoxin contamination, drugs and other
heavy metals (Bingi & Tondel, 2015; Katjiuongua & Nelgen, 2014; NIRAS, 2010; Ruegg, 2003). These
microbiological and chemical hazards can enter the raw milk via different contamination routes. As a
result of contamination the raw milk safety decreases which affects the clean milk characteristics such
as low bacterial level, pleasant smell and colour, no obnoxious odours, no dirt and extraneous matter
and no residues of antibiotics, sanitizers or pesticides (Kurwijila, 2006).
2.2.2 Contamination routes
The possible safety risks in the raw milk chain, with corresponding step in the raw milk value chain,
contamination route and potential safety control measure are summarized in table 1.
Diseases and feed
There is a high incidence of animal diseases at smallholder dairy farmers in Tanzania, which include
contagious bovine pleuropneumonia (CBPP), east coast fever and brucellosis. The vaccination rates are
low since there are few animal healthcare providers in the country (Katjiuongua & Nelgen, 2014).
Diseased milking animals will show increased shedding of pathogens directly into raw milk or faeces
which may contaminate the production and milking environment. Infected animals with no signs of
disease (asymptomatic carriers) may also harbour and shed pathogens into milk and faeces (Lubote et
al., 2014). In addition, if the feed is poorly prepared or contaminated it may increase faecal shedding
of pathogens. Poor nutritional practices will affect diarrhoea. In addition, environmental contaminants
can enter the cow as a residue of herbicides on feed (Lore, Kurwijila, & Omore, 2005).
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Table 1. Safety hazards in raw milk production at various steps in the raw milk value chain, their contamination route and potential SCMs.
Safety risk factors in raw
milk chain
Animal diseases

References

Step

Contamination route

Potential control measures*

(FSANZ, 2009; Lubote et al.,
2014)

Farmer,
milking

Animal health, including
mastitis, control programs.

Feed safety

(FSANZ, 2009; Lubote et al.,
2014)

Farmer

Poor personal and
equipment hygiene

(FSANZ, 2009; Kussaga et
al., 2014; Lubote et al.,
2014; Muriuki, 2003; Shija,
2013)
(FSANZ, 2009; Lubote et al.,
2014)

Farmer,
vendor, MCC,
packaging

Diseased milking animals will show increased shedding of
pathogens directly into raw milk or faeces which may
contaminate the production and milking environment.
Infected animals with no signs of disease (asymptomatic
carriers) may also harbour and shed pathogens into milk and
faeces.
Contaminated or poorly prepared feed may increase faecal
shedding of pathogens. Poor nutritional practices will affect
sourcing. Environmental contaminants can enter the cow as
a residue of herbicides on feed.
Contamination of the raw milk by poor personal hygiene
and/or equipment hygiene. For example, by transferring milk
by milk handlers from milking containers to other containers.

Reduce contamination with
faeces, through udder
hygiene at milking.

Poor milking practices

(FSANZ, 2009; Lubote et al.,
2014; Millogo et al., 2010)

Farmer,
milking

Faeces may contaminate the exterior of the udder and
introduce pathogens into raw milk. The different routes for
faeces to enter the raw milk are as follows: cow’s own faecal
matter contaminating the udder and teats; faecal matter of
other cows contaminating the udder; milking clusters
contacting surfaces with faecal contamination; post-harvest
environmental contamination.
Poor milking practices, including ignorance of dirty cracked
teats, inadequate cleaning and maintenance of milking
equipment and poor personnel hygiene can lead to
contamination of raw milk.

Inadequate cooling
practices

(FSANZ, 2009; NIRAS, 2010;
Shija, 2013)

Farmer,
vendor,
storage,
packaging,
transport

Faeces contamination

Farmer,
milking

Inappropriate temperature control of raw milk and lack of
cooling facilities after milking can lead to growth of
pathogens.

Control over preparation,
storage and distribution of
feed, especially silage.
Training on adequate
hygiene performance.

Pre-and post-milking udder
antiseptics. Effective
equipment maintenance,
sanitation and cleaning
practices.
Rapid cooling and holding of
milk. Effective cool chain
management.
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Transportation time

(Bingi & Tondel, 2015)

Vendor,
transport

Lot of time spent between the milk harvest and the
reception of the milk in the cooling tank. Negatively effects
the safety of the milk.

Poor road infrastructure

(Katjiuongua & Nelgen,
2014; Webber, n.d.)

Vendor,
transport

Longer transportation time which may result in growth of
pathogens in the raw milk.

Power outages

(Katjiuongua & Nelgen,
2014; Ogutu et al., 2014)

MCC

Lack of electricity may results milk spoilage.

Poor water quality

(FSANZ, 2009; Kivaria et al.,
2006; Kussaga et al., 2014)

Farmer, MCC

Contaminated water used for stock drinking, teat washing
and cleaning increases risk of environmental contamination.
The raw milk can be contaminated from extraneous dirt or
unclean processing water.

Selling milk directly through
informal markets, use of milk
traders for bulking and
distribution, and forming
collective groups such as selfhelp groups (SHG), cooperative societies and other
farmer groups to sell their
milk.
Investment in infrastructure,
by the facilitation of cooled
transportation of raw milk
from farmer to consumer or
to a MCC.
Improvement of the local
road infrastructure to
decrease the transportation
time.
Use of generators, however
in general, this is too costly.
Alternative sources like solar
energy.
Ensuring water quality is
suitable for purpose.

*: See sub-chapter 2.4 for detailed information about the SCMs.
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Unhygienic milking practices
Contamination of the raw milk via poor personnel hygiene and/or equipment can occur through
environmental contamination from utensils, contact surfaces (the surface of the teat and the teat
canal), the milker, milking environment, milking equipment, floors and packaging materials used for
storage and transportation (FSANZ, 2009; Kamana, Ceuppens, Jacxsens, Kimonyo, & Uyttendaele,
2014; Kurwijila, 2006). Thus, the number of spoilage bacteria in the raw milk depends on the level of
hygiene during milking and the cleanliness of the packaging materials and storage containers. It is
hazardous if these storage containers cannot be easily cleaned, which is the case with jerry cans and
buckets made of non-food grade plastic (Kurwijila, 2006). Moreover, the high number of bacteria in
raw milk is often a reflection of poor production and handling hygiene during milking, transportation
to the market, storage at selling points and even at home (Kamana, Jacxsens, & Kimonyo, 2016). For
example, faeces can contaminate the udder and if the hygienic practices are not adequate, pathogens
will be introduced into the raw milk (FSANZ, 2009). In addition, in the MCCs contamination commonly
occurs by frequent milk transfers, contact with unclean surfaces and unclean food handlers (Muriuki,
2003). Introduction of pathogenic bacteria is likely to happen at MCCs since here the milk is transferred
from milking container to other containers. Thus, also during vending and at MCC level, the poor
hygiene is a hazard. The milk handling is often done without observing hygienic practices (Lubote et
al., 2014; Muriuki, 2003). It can be concluded that the poor hygiene of personnel and equipment and
the lack of sanitation programs is a hazard at all the levels in the raw milk value chain. However, the
contamination of milk with dirt is most likely to occur at farm level where poor handling can allow
mud, dung dust or other contaminants to enter into the milk (Muriuki, 2003). Moreover, most farmers
do not clean their hands nor wash the teats of the cows nor clean the animal sheds before milking
(Shija, 2013).
Temperature - Lack of cooling facilities
The raw milk is the first 2-3 hours after milking protected from spoilage by inherent natural
antibacterial substances. However, if the milk is not cooled, these antibacterial substances break down
which cause rapid multiplication of existing bacteria (Kurwijila, 2006). The growth of microbial
organisms is favoured by an inadequate temperature control at storage, packaging and transport
(FSANZ, 2009; Katjiuongua & Nelgen, 2014; Kussaga et al., 2014). The lack of cooling facilities is one of
the challenges faced by farmers in Tanzania. In general, there were not sufficient cold storage facilities,
which resulted in the milk transactions from milking storage and transportation at room temperature
(Lusato, Kurwijila & Henriksen, 1995; NIRAS, 2010; Shija, 2013). So, together with the unhygienic
practices, the long storage time in warm tropical weather at farmer and vendor level encourages rapid
microbial multiplication before it arrives at the consumer or at the MCC (Muriuki, 2003).
Farm context factors influencing safety of raw milk on smallholder farm
The environmental context factors in Tanzania that indirectly or directly influence the raw milk safety
are water quality, climatic conditions, unstable electricity, infrastructure and knowledge level. The
supply of clean water is essential for the physiological wellbeing of dairy animals and safe milk
production. Since dairy cattle have a large water intake, drinking water contaminated with
microorganisms or chemicals could expose dairy animals to infection or chemical poison which may be
transferred into the milk (Hänninen, Niskanen, & Korhonen, 1998). A study in Dar es Salaam concluded
that unclean processing water used for e.g. stock drinking, teat washing and cleaning, increases the
risk of environmental contamination (Kivaria et al., 2006). The climate in Tanzania is tropical and most
coastal areas are hot and humid with two rain seasons, including heavy rainfalls in November and
December. The mean annual rainfall varies from 500 to 1400 mm/year. The relative humidity ranges
from 60% to 90% for most of the year (Swai & Schoonman, 2011). The growth of mould is more
prominent in tropical regions which lead to a high chance of e.g. aflatoxin contamination (Lanyasunya,
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Wamae, Musa, Olowofeso, & Lokwaleput, 2005). Cooling of the milk can be difficult, especially in
remote areas due to the lack of electricity or due to power outages (Ogutu et al., 2014). The alternative
source of energy like the use of generators is often beyond the means of farmers and MCCs since it is
too costly (Katjiuongua & Nelgen, 2014; Ogutu et al., 2014). Due to the poor road infrastructure, the
time from supply till delivery of the raw milk will increase which favours the growth of pathogens in
the milk (Katjiuongua & Nelgen, 2014; Lubote et al., 2014; NIRAS, 2010; Shija, 2013). In addition to the
poor road infrastructure, the small-scale farmers are scattered in rural areas or around cities and
towns. Therefore, milk collectors have to visit many farms where a little amount of milk is collected.
Which results in high costs to collect the milk and in a long milk collection time before arrival of the
milk at the consumer or MCC (Bingi & Tondel, 2015). In addition, there are context factors related to
people. Because in order to actualize safe milk production, the knowledge of smallholders about e.g.
appropriate drug use, hygiene schemes and milk storage is important. Training on hygienic practices
showed a decrease in coliform counts in the milk samples in Kenya (Omore & Baker, 2011). In order
to improve the productivity in the dairy value chain, there should be invested in human resources
through educational services (Webber, n.d.).
The risks at farmer level are diseases, feed safety, poor personal hygiene, poor equipment hygiene,
poor milking practices, inadequate cooling practices, poor water quality and low knowledge level. The
risks that occur between the supply and the reception of the milk from farmer to consumer is the
transportation time and the poor road infrastructure. The risks from the environmental context factors
are the poor road infrastructure, poor water quality, climatic conditions and power outages. The
people context factors are knowledge level, specified into background and education.

2.3 Potential control measures to prevent chemical and microbial contamination
Some potential safety control measures were already shown in table 1. Below the SCMs that could be
applied in the raw milk value chain to improve the raw milk safety, are further described. There is
focussed on the preventive SCMs since they are a crucial part of Good Farming Practice (GFP) designed
to prevent entry and/or proliferation of pathogens and chemical contaminants in food and the
environment (FAO, 2011; Luning, Marcelis, & van der Spiegel, 2006; Ruegg, 2003).
2.3.1 Animal health management
Disease treatment and disease control are necessary to prevent contamination. Therefore, veterinary
services are needed, as well as animal health control programs (Wolf, 2002). It appears that on farms
with good husbandry practices only 20-30% of lactating cows have one or more quarters infected with
sub-clinical mastitis. In contrary, when there are poor hygienic practices, up to 70-80 % of the cows
may be infected with sub-clinical mastitis. Hygienic milk production, proper handling and storage of
milk can reduce pathogens in milk which cause milk-borne diseases such as tuberculosis, brucellosis or
typhoid fever (Kurwijila, 2006). Besides that, the use of antibiotics in dairy cattle can represent a public
health treat if residues end up in the final raw milk. Therefore, farmers treating their animals must
follow a drug-specific withdrawal time during which the drug is eliminated from the animal’s body
before its milk can be sold (Redding et al., 2014). Governmental stations of animal production and
health services are responsible for animal health programmes for smallholder farmers. Regarding
animal health, they provide advisory services on management and prevention and treatment of
diseases (Kurwijila, 2001). Moreover, veterinary services have a crucial role in controlling highly
contagious diseases and zoonotic infections, which ultimately have implications for human health as
well as that of livestock (Schelling, Wyss, Béchir, Moto, & Zinsstag, 2005). Based on this information,
four indicators for animal health management are formulated, which are the prevention of diseases,
prevention contaminated milk from consumption, treatment of diseases and veterinary services.
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2.3.2 Feed safety control
For the feed, there needs to be control over the preparation, storage and distribution, especially for
silage (FSANZ, 2009). The feeding of homemade concentrates is associated with an increased risk of
clinical mastitis in cows. The type of feed used for the heifers, especially feeding of concentrates is
important for the subsequent udder health (Svensson, Nyman, Waller, & Emanuelson, 2006). A
suggested measure to achieve good dairy farming practise regarding feed control is the insurance of
appropriate feed storage conditions to avoid feed spoilage or contamination, adequate storage
facilities prevent the growth of fungi (FAO, 2011). Feed should be stored in an area with less than 70%
humidity and a moderately low temperature. In order to prevent for example aflatoxin contamination,
wet feed (like silage) should be stored in absence of oxygen (Lanyasunya et al., 2005). Moreover,
mouldy or substandard feed should be rejected, a possible manner to do this is by inspection of the
feed (FAO, 2011). Based on this information, the indicators for feed safety control are feed type,
storage facilities and feed inspection.
2.3.3 Hygienic practices
Personal, environmental and animal hygiene
An important activity for safety control is the investment in improving hygiene and safety of raw milk
through training and advices on e.g. personal hygiene, provision of credit and the development of
sanitation programs (Kussaga et al., 2014; Nada et al., 2012; Wolf, 2002). These training programs
should focus on food safety and hygienic practices. The practices that need to be taken into account
during such trainings for dairy farmers are barn cleaning, hand washing before milking, udder cleaning
before and after milking, foremilk stripping, udder disinfection after milking, milking equipment
cleaning (FSANZ, 2009; Garedew, Berhanu, Mengesha, & Tsegey, 2012; Kurwijila, 2006). These
practices should be done with clean water (FSANZ, 2009). Hands should be dried with clean towels
before milking. Figure 3 shows the udder preparation, which consists of step 1, udder cleaning before
milking and step 2, fore milk stripping. Both activities shouldn’t take longer than one minute. The
contamination with faeces can also be reduced through udder hygiene during milking (FSANZ, 2009).
The fore milk stripping is done to check for abnormal colour or presence of blood clots, which may
indicate infections like mastitis. In
addition, foremilk stripping will reduce the
microorganisms that may enter the raw
milk. This foremilk should be discarded
(FSANZ, 2009; Kurwijila, 2006).
Figure 3. Hygienic practices of udder preparation pre-milking, which should not take more than one minute,
retrieved from Kurwijila (2006).

After milking, the udders should be disinfected because disinfection reduces the
resident teat skin bacterial population, which is the main source of infection for
the mammary gland (FSANZ, 2009). Thus, udder disinfection after milking
prevents infection of the udder and is done by dipping the teats in a post teat dip
disinfectant (e.g. iodophor or hypochlorite), see figure 4 (Kurwijila, 2006).

Figure 4. Dipping of the teats in disinfectant post-milking, retrieved from Kurwijila (2006).

The control strategies for MCC could involve the improvement of sanitation programmes,
intensification of personal hygiene requirements and strict control of raw milk at receipt (Codex
Alimentarius, 2004; Kussaga et al., 2014). Regarding the environment, pest should be controlled to
prevent cross-contamination of e.g. bacteria (Kivaria et al., 2006).
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Hygienic design
To hygienically handle equipment training on food safety and hygiene should be given (Kussaga et al.,
2014). Another measure that should be taken to reduce the contamination with respect to equipment
is the use of hygienically designed containers such as aluminium and stainless steel containers, instead
of jerry cans and buckets made of non-food grade plastic (Kurwijila, 2006). The effect on safety of the
raw milk is that the samples from metal containers have lower coliform counts compared to non-food
grade plastic containers (Omore & Baker, 2011). Most of the cow sheds in Tanzania are built of trees
and a few of them are made of blocs and iron sheets. The floor material was generally of mud or
earthen followed by stones and a few cemented floors (Shija, 2013). Since the floor where the milking
practices take place are of great impact on the milk safety, effective cleaning practices and hygienic
design should be taken into account.
Based on the information about hygienic practices at the farmer level, the potential SCMs are;
personal-, animal-, environmental hygiene and hygienic design. The indicators for personal hygiene
are practices (e.g. toilet use, handwashing, clothes), cleaning facilities and cleaning material (e.g.
running water, detergents). The indicators for animal hygiene are cleaning practices and material. The
indicators for environmental hygiene are practices (e.g. shed, floor, equipment cleaning), cleaning
material and pest control. The indicators for hygienic design are the type of milk containers and type
of milking floor.
2.3.4 Milk treatment
Rapid cooling and holding of the raw milk after milking and during storage is an important activity since
cooling milk to less than 10°C may prevent spoilage for up to three days (FSANZ, 2009; Kurwijila, 2006).
Therefore, crucial SCMs focus on temperature control which reduces the multiplication of pathogenic
and spoilage bacteria. Temperature control involves the cooling and holding of the raw milk at that
temperature after milking and during vending (FSANZ, 2009). Since farmers often lack proper cooling
facilities, raw milk should be cooled using simple methods such as immersing milk cans in a trough of
running cool water, see figure 5, milk cans in ice blocks or evaporative cooling (Kurwijila, 2006). Thus,
the indicators for milk treatment after milking are storage conditions and cooling facilities.

Figure 5. Cooling method, immerse milk cans in a trough of
running cool water, retrieved from Kurwijila (2006).

2.3.5 Transportation time and power outage solutions
To reduce the transportation time, the smallholders have developed strategies which includes selling
milk directly to consumers in the informal markets, use of milk traders for bulking and distribution,
formation of collective groups such as self-help groups, co-operative societies and other farmer groups
to sell their milk faster. However, still the time spent at transport level is a challenge (Muriuki, 2003).
Therefore, another control measure include the investments in the infrastructure of gathering points
and transport for the collection of raw milk (Nada et al., 2012). To prevent power outages, generators
can be used as safety control measure. Since this is often too costly for smallholders alternative sources
like solar energy can be used (Ogutu et al., 2014).

22

To conclude, the main SCMs at farmer level as described in section 2.3 are animal health management,
feed storage control, personal-, animal-, environmental hygiene, hygienic design and milk treatment.

2.4 Characteristics of interventions in the raw milk value chain
In the past years, several intervention programs are implemented in Tanzania. In table 2 an overview
of the different dairy development interventions programs is given. First, the intervention name is
presented, followed by the initiator, then the actor in the chain is defined, which can be farmer, vendor
and/or MCC. Thereafter, the intervention mechanism, the interventions objectives and inclusiveness
per intervention are described. In the first sub-chapter the main approaches of supporting the raw
milk value chain are described. Whereas in the second paragraph, the background of two main dairy
development interventions, MoreMilkiT and the Tanga Fresh intervention, are described.
2.4.1 Capacity building, provision of resources and credit
Table 2, shows that the intervention programs have different approaches, the main approaches can
be summarized as capacity building, providing resources and providing credit. The mechanisms used
for capacity building are knowledge sharing, providing training, certification, education and linking
actors and stakeholders in the milk chain through platforms. The main resources that are provided by
the interventions are animals, improved cattle, market hubs and milk collection centres. The provision
of credit is done by the interventions through loans and financial arrangements. Most interventions
are aimed at improving the livelihood of poor people, however, some interventions are specifically
focused on improving the feed or milk quality. The main differences between the intervention
programs are their aims and on which step in the raw milk value chain they focus. The interventions
are often initiated by either the government through the Dairy Development Forum, NGOs (e.g.
MoreMilkiT and HIT) or private enterprises (e.g. Tanga Fresh). Most interventions are aimed at the
poor whilst some interventions are specifically aimed at women or youth.
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Table 2. Overview of the current interventions in Tanzania and their characteristics.
References

Initiators

(Cadilhon et
al., 2016; A.
Omore, Bwana,
& Ballantyne,
2015)

Government, Dairy
Development Forum
(DDF), International
Livestock Research
Institute (ILRI) is
coordinator

More Milk in
Tanzania
(MoreMilkiT)

(Ogutu et al.,
2014; A.
Omore et al.,
2015)

Government, Dairy
Development Forum
(DDF), Irish
Government

Farmer,
vendor and
MCC

Tanga Fresh
Intervention

(AECF, 2011;
Cadilhon et al.,
2016)

Local dairy company;
Tanga Fresh Ltd.

Farmers and
MCC

Land O’Lakes
(Setting up
MCC’s)

(Ogutu et al.,
2014)

Land O’Lakes

MCC

Southern
highlands dairy
development
programme
(SHDDP)

(Gerber, 2004;
Ogutu et al.,
2014)

Swiss Government:
Swiss Development
Cooperation (SDC)

Farmer,
vendor and
MCC

Interventions
Milk in
Tanzania
(MilkiT)

Actor in
chain
Farmer,
vendor and
MCC

Intervention mechanism

Objective

Inclusiveness

- The project targets precommercial smallholders who
do not currently participate fully
in dairy value chains
- MilkiT delivers a range of
outputs in the broad areas of
institutional
strengthening,
productivity enhancement and
knowledge sharing around
improved feeding strategies for
dairy animals.
- Adapting dairy market hubs for
pro-poor smallholder value
chains in Tanzania and providing
training for smallholders.

The overall objective of the project
was to contribute to improved dairyderived livelihoods in Tanzania via
intensification
of
smallholder
production
focusing
on
enhancement of e.g. feeds and
feeding using innovation and value
chain approaches.

*

The project's objective is including
the poor, reducing poverty and
vulnerability
among
dairydependent livelihoods in selected
rural areas in Tanzania.
The objective is to increase the
production, collection and supply of
milk from 4,500 smallholder dairy
farmers to Tanga Fresh Limited and
thereby increasing farmer incomes
and livelihoods.

Promoting a propoor development
orientation, provide
training for women
and men.
*

The objective is to improve the
collection of milk and the quality of
milk.

*

*

Including femalehouseholds.

- Increase the number of cattle
through the cattle credit facility
of Farm Friends Tanzania (FFT).
- Supporting the construction of
new
MCCs
and
the
rehabilitation of all existing
MCCs.
- Setting up MCCs to decrease
the transportation time. This
reduces
the
growth
of
microorganisms.
Supporting the dairy sector by
offering
material
support,
providing
education
and
improved cattle to female
headed households.
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Netherlands
Development
Organisation
(SNV)

(Ogutu et al.,
2014)

Dutch government

Farmer,
vendor and
MCC

- SNV is working with large scale
processing industries through
the facilitation of inclusive
business models, with a focus
on
organisation
and
management of MCCs.
- In addition, they intend to
adopt
a
value
chain
development approach that will
include strengthening of groups,
multi stakeholder processes,
value chain financing, market
intelligence, service provider
strengthening and public policy
dialogue management.
- Training and certification
program.

SNV aims to achieve inclusive
growth and development through
effective solutions with local impact,
which are essential for lasting
development success.

Use
business
focussed
MCC.

Pilot training
and
certification
program for
milk vendors
Farm Friends
Tanzania (FFT)

(Ogutu et al.,
2014)

Tanzania Dairy Board
and development
partners

Vendor

(FFN, 2014)

Farm Friends
Tanzania (FFT)

Heifer
International
in
Tanzania
(HIT)

(Ogutu et al.,
2014)

Non-profit Christian
charity

inclusive
models
on the

Ensure the compliance with existing
milk trade regulations, which
require that they only deal in
processed milk.

*

Farmer

- FFT gives loans to smallholder
farmers in the Tanga Region to
let them buy a pregnant cow.

Aimed at the poor.

Farmer

- HIT gave dairy animals to lowincome families, organized
village groups to promote
development and encouraged
the adoption of a range of
wholesome values.
- Families were trained in a zerograzing model of animal care.
When a family received an
animal, it was expected to passon the first female offspring to
another family in the village; this

Support of initiatives in the
agricultural sector in countries
outside the European Union in the
broad context.
Reducing poverty and improving
living conditions.

Include
recourse
poor
families,
orphans, vulnerable
children, women,
elderly and youth.
Gender
equity
issues
are
addressed by using
best practices that
emphasize
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AustroProjekt
Association
(APA)

(Ogutu et al.,
2014)

Austrian
Government

Farmer,
vendor and
MCC

family in turn should pass-on
the offspring’s offspring.
- This project has a facilitation
role, that is, strengthening
organisations and technical
capacities of milk chain actors
by linking them with established
Business Development Service
(BDS) providers.
- Besides this, APA also focused
on the policy and business
environment including lending
support to the setting up of the
member associations and the
Dairy Industry Act.

Supporting dairy development in
Tanzania, started in 1994.

*= Not found in literature.
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women’s
empowerment.
Including
small
scale farmers and
milk traders.

2.4.2 MoreMilkiT and the Tanga Fresh intervention
The most recent intervention in Morogoro is the ‘More Milk in Tanzania’ (MoreMilkiT) intervention
and in Tanga it is the Tanga Fresh intervention. These two interventions are both discussed in more
detail in the following paragraphs.

Figure 6. Logo of MoreMilkiT, showing an overview of the collaborating partners; Tanzania Dairy Board, Heifer
International, Faida Mali, Sokoine University of Agriculture, the CGIAR; Research Program on Livestock and Fish.

MoreMilkiT
MoreMilkiT (Maziwa Zaidi in Swahili) is a development project, led by the International Livestock
Research Institute (ILRI), see figure 6 for the logo of MoreMilkiT. Other partners in the project are:
Tanzania Dairy Board, Heifer International, Faida Mali, the Sokoine University of Agriculture and
Consultative Group on International Agricultural Research (CGIAR); Research Program on Livestock and
Fish. The project is funded by Irish Aid (Cadilhon et al., 2016; CGIAR, 2016). This initiative seeks to
consolidate research and development efforts for a pro-poor transformation of the smallholder dairy
value chain in Tanzania (Ogutu et al., 2014). The MoreMilkiT Project started in 2012 with an initial oneyear inception to conduct research that will inform a potential four year R&D phase to adapt dairy
market hubs for pro-poor smallholder value chains in Tanzania (Ogutu et al., 2014). The three specific
research objectives, during the one-year inception phase in 2012, were to; assess the current status of
the Tanzanian dairy sector and identify appropriate entry points and partners for promoting a more
pro-poor development orientation, develop a strategy for strengthening the policy environment to
better support pro-poor dairy development, continue on ongoing engagement with key policy actors
and previous successes in Kenya and Uganda, identify areas appropriate for piloting pro-poor dairy
development interventions that have been successful elsewhere in East Africa and assess how those
interventions need to be adapted to the Tanzanian context (Ogutu et al., 2014). Another key input
besides these objectives is a review of past successes and failures in dairy value chain development in
Tanzania. Based on the outcomes of the review, best-bet interventions and strategies can be identified
which are pro-poor, gender sensitive and environmentally sustainable (Ogutu et al., 2014). Currently,
MoreMilkiT focusses on the dairy market hubs (group of smallholder farmers) to facilitate market
linkage (e.g. with a veterinarian or partner organization) and collective action among smallholder
producers in Tanzania. For example, MoreMilkiT links specific partners such as Heifer International
with market hubs for training on Good Animal Husbandry (CGIAR, 2016).
The Tanga Fresh intervention
Tanga Fresh Ltd. is a milk processing company in Tanga, Tanzania, that produces products as
pasteurized milk, cheese and yoghurt. For their logo, see figure 7. The Tanga Model focus is on the
coordinated dairy value chain of milk collection, processing and marketing combined with growth
opportunities offered to small-holders through heifer availability (through the collaboration with
Heifer International) and cattle credit (AECF, 2011). Smallholder dairy farming was introduced in the
Tanga region from 1985 by a Tanzanian-Dutch dairy development program. Dairy farmers are
organized in 11 cooperative societies under the umbrella organization Tanga Dairies Cooperative
Union (TDCU). Because of the increased milk production, Tanga Fresh Ltd. started in 1997 with a
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modest milk processing factory with a capacity of 15.000
liters a day. Thanks to the collaboration with the microfinance institution, Farm Friends Tanzania, Livestock
companies and Holland Dairies, Tanga Fresh has stimulated
the local milk production sufficient to justify major
investment in a large milk processing plant. The milk
processing in the company of Tanga Fresh increased from
initially 15.000 liters in 2008 to 31.000 liters by the end of
2010. In 2016, Tanga Fresh had a capacity of processing
50.000 liters milk a day. Africa Enterprise Challenge Fund
(AECF) has invested in Tanga Fresh to support
modernization of the milk collection system and
communications systems, see table 3.

Figure 7. Logo Tanga Fresh.

Table 3. Overview with numerical data of Tanga Fresh Ltd., retrieved from AECF (2011).
AECF repayable grant
AECF Non-repayable grant
Matching funds from Tanga Fresh
Annual turnover
Number of contracted dairy farmers
Jobs created in 2010
Milk processed initially in 2008
Milk processed by end 2010

US$ 420,000
US$ 280,000
US$ 700,000
US$ 4,045,816
4500
240
15,000 liters
31,000 liters

In 2008 Tanga Fresh developed a new intervention, the Modern Dairy Service Network (MDSN), to
improve the milk collection system. This intervention started as a result of the low quality milk supply
from farmers in Tanga in 2007. The intervention involves improving the milk quality, providing a market
guarantee for farmers’ milk and the establishment of a Dairy Farmers Information Service. It also
involves constructing new and rehabilitation of already existing MCCs as part of a cold chain to
implement commercial milk collection, processing, and marketing. Thus, this intervention is focused
on the farmer and the MCC. MDSN aims to enable more farmers to start dairy farming, partly by
extending the reach of MCCs which provide a guaranteed cold chain to market, and partly through the
technical support provided by Tanga Fresh’s information system. The funding for the heifers was
provided by Farm Friends Tanzania. The aim of Tanga Fresh is for one MCC to serve 3-5 villages. Once
the milk arrives at the MCC the milk is tested for freshness, smell, acidity and density (to test that there
is no water added to the milk). If the milk passes the test it is weight and decanted into the cooling
tank. Tanga Fresh keeps record of the volumes of the milk brought in by the farmers. These records
are collated and the farmers are paid twice a month. The milk collection lorry from Tanga Fresh collects
the milk twice a day from the collection tanks at the MCCs and delivers the milk to the factory where
the milk is pasteurized and packed (AECF, 2011).
Despite these interventions, the demand for milk in Dar es Salaam alone is not yet met by Tanga Fresh
(about 70% of current demand is met), and the capacity of Tanga Fresh’s processing factory is at about
60%, so there is room for growth in numbers of dairy farmers supplying Tanga Fresh with milk (AECF,
2011). Therefore, Tanga Fresh Ltd. formulated the following objectives; increasing the efficiency of
milk collection through MCC, increasing the numbers of cattle through cross breeding program of
Holland Dairies and cattle credit facility of Farm Friends Tanzania, promotion of reproductive
performance and milk quality management for smallholders through the Dairy Farmers Information
Service (AECF, 2011).
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2.5 Inclusiveness of dairy development interventions
In order to assess the current interventions on inclusiveness, the criteria to evaluate interventions are
distilled from the literature. Inclusiveness of interventions can be defined as those interventions which
do not leave behind small-scale farmers and in which the voices and needs of those actors in rural
areas in developing countries are recognized (Vorley et al., 2009).
Women and youth
An inclusive approach should contribute to the development of the value chains in which the poor
smallholder farmers, women and youth are more involved without hampering their competitiveness
(Haggblade, Theriault, Staatz, Dembele, & Diallo, 2012). More specific, an inclusive intervention should
ensure higher participation of women and youth (Haggblade et al., 2012). Youth is defined to enclose
persons of 15 to 35 years (African Union, 2006). Gender equality and women’s empowerment are
essential elements for pro-poor development and therefore an important indicator for inclusiveness
of the dairy development interventions (Mayoux, 2010).
Ownership, voice, risk and reward
Vermeulen and Cotula (2010) proposed that inclusiveness can be measured on four elements. These
elements are ownership, voice, risk and reward. Ownership can be specified as whether the actor
involved in the intervention is owner of provided assets, services or facilities, e.g. land or processing
facilities. Voice refers to the ability of actors in the chain to influence key business decisions. The voice
can be assessed by the degree of influence that the actors have on the decision making and whether
there are arrangements for review and grievance of a decision made (Vermeulen & Cotula, 2010).
There will be specifically focussed on the voice that women and youth have on the decision making
within the intervention. The criteria risk is defined as the challenges as a result of the intervention to
which women and youth are exposed. Moreover, the reward refers to benefits as a result of the
intervention in terms of sharing the economic costs and benefits for women and youth. This includes
as well the determination of price setting and financial arrangements (Vermeulen & Cotula, 2010).

2.6 Theoretical framework
The literature review is the basis for the theoretical framework to assess the support of the dairy
development interventions to the SCMs and the inclusiveness of the interventions. Figure 8 shows a
visual presentation of the theoretical framework. The dairy farm activities are shown as part of the
raw milk value chain, which are maintaining animal health, animal feeding, milking and storage. In
addition, the corresponding SCMs are shown, which are animal health management, feed storage
control, hygienic practices and milk treatment. The hygienic practices were divided into personal,
animal and environmental hygiene. Also, the indicators per SCMs are shown. For example, the
indicators for animal health management are; prevention of diseases, prevention contaminated milk
from consumption, treatment of diseases and veterinary services. Thereafter, the context factors,
divided into environmental and people context factors, are shown. Then, the two types of
interventions are shown, which will be assessed during the empirical study; an NGO (MoreMilkiT) and
a private enterprise (Tanga Fresh), with the main activities of support to the SCMs. The NGO focus on
capacity building by giving training to the farmers whereas the private enterprise aims to increase their
milk processing capacity by providing e.g. MCCs. Finally, the criteria to assess the inclusiveness of
women and youth in the interventions are shown. The striped arrows indicate the knowledge gap that
this research seeks to investigate. First, the support of the interventions to the SCMs and activities will
be investigated. Second, the inclusiveness of women and youth in the interventions will be
investigated, regarding the four criteria; voice, ownership, risks and reward.
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Raw milk value chain
Maintaining
animal health

Animal health
management
- Prevention of diseases
- Prevention
contaminated milk from
consumption
- Treatment of diseases
- Veterinary services

Animal
feeding

Feed storage
control
- Feed type
- Storage facilities
- Feed inspection

Milking

Storage
MCC

Milk treatment
- Storage conditions
- Cooling facilities

Hygienic practices
Animal hygiene
- Practices
- Materials
Personal hygiene
- Practices
- Facilities
- Materials

Environmental hygiene
- Practices
- Materials
- Pest control
Hygienic design
- Storage containers
- Milking floor

Safety control measures

Support of dairy development interventions
NGO
Private enterprise
- Provides market hubs
- Provides credit
- Provides training
- Increase efficiency of MCC
- Facilitates market linkage
- Construction of new MCCs
- Rehabilitation of existing MCCs

Milk
vendor

Consumer
Raw milk
within
acceptable
level of safety

Environmental
context factors
- Poor water quality
- Climatic conditions
- Poor infrastructure
- Power outages
People context
factors
- Knowledge level
- Background
- Education

Inclusiveness of
women and youth
- Ownership
- Voice
- Risk
- Reward

Figure 8. Theoretical framework, showing the raw milk value chain with the SCMs, two dairy development interventions, context factors and the inclusiveness criteria.

30

3. Methods
This chapter describes the research approach and type of data collected in the selected regions,
Morogoro and Tanga, in Tanzania. It also explains the data analysis of the collected data.

3.1 Field study design
The ‘farmers’ were studied in the raw milk value chain, since most potential SCMs are at farm level
according to literature. The dairy development interventions studied were ‘MoreMilkiT’ and ‘Tanga
Fresh Intervention’. To get an overview of the SCMs that are currently used in the raw milk value chain
in Tanzania, a one-on-one semi-structured on implemented SCMs at farms in Morogoro and Tanga was
done. For the semi-structured interview was chosen since it leaves space for the interviewer to go into
more detail about certain topics. To assess the support of the interventions on currently implemented
SCMs, a 3-point Likert scale on the support of the interventions to SCMs was done. This was done
among farmers receiving support from MoreMilkiT and from Tanga Fresh and among one
representative of MoreMilkiT and one of Tanga Fresh. To assess how inclusive the interventions in the
raw milk value chain were, one-on-one semi-structured interviews on the inclusiveness of two
interventions, MoreMilkiT and Tanga Fresh, were done among the same respondents as interviewed
for the 3-point Likert scale. There was aimed at an equal deviation in respondents of farmers receiving
support from MoreMilkiT and Tanga Fresh. However, due to few farmers receiving support from Tanga
Fresh, the number of farmers participating in the second and third analysis were lower. Since the
farmers’ language was Swahili, two translators were hired to interview the farmers. The translators
were trained in advance to use the interviews, thereafter, a pilot interview was done. Based on this
pilot, the interviews were improved. During the interview, the researcher was present to supervise the
process and to add extra questions if necessary. In figure 9 an overview of the field study design with
corresponding number (n) of farmers and respondents is shown.
Semi-structured interview

3-point Likert scale

Semi-structured Interview

Implemented SCMs

Support of intervention to SCMs

Inclusiveness of intervention

•Farmers in Morogoro
•Manyinga (6)
•Wami Dakawa (4)

•MoreMilkiT
•Representative (1)
•Farmers in Morogoro (10)

•MoreMilkiT
•Representative (1)
•Farmers in Morogoro (10)

•Farmers in Tanga
•Ngulwi (6)
•Mwangoi (6)

•Tanga Fresh Intervention
•Representative (1)
•Farmers in Tanga (6)

•Tanga Fresh Intervention
•Representative (1)
•Farmers in Tanga (6)

Figure 9. Visual presentation of the field study design, which consists of three analysis with corresponding
number of respondents (n).

3.2 Selection of the study areas
The study was conducted in Tanzania, in the Morogoro and Tanga regions, since these regions have
smallholders with dairy cattle (Ogutu et al., 2014). In Morogoro, Mvomero district, the extensive and
semi-intensive farming systems are common and the participation of men and women in milk
production is unequal in the predominantly Maasai community; women are more involved in milk
production compared to men (Cadilhon et al., 2016; Galiè, Mulema, Benard, Onzere, & Colverson,
2015). Mvomero District is situated in the Northern part of Morogoro Region, about 85 km from Dar
es Salaam. The villages, Manyinga and Wami Dakawa, were selected based on the dairy farmer
activities and involvement in the recent dairy development intervention ‘MoreMilkiT’ led by ILRI
(International Livestock Research Institute) (AECF, 2011; Mangesho, Loina, Bwire, Maass, & Lukuyu,
2013). In Tanga, Lushoto district, the villages, Mwangoi and Ngulwi, were selected because they were
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involved in the intervention of Tanga Fresh. Lushoto District is situated in the Northern part of Tanga
Region, about 450 km from Dar es Salaam (Mangesho et al., 2013).

3.3 Data collection among farmers
3.3.1 Selection of the farmers
For the selection of the farmers in both districts, the district officer was contacted via staff from ILRI,
whom informed the village officer. The village officer selected the farmers based on their willingness
to participate. In addition, farmers were selected with at least one milking cow producing for the
(in)formal market and with at least one year farming experience. For the first one-on-one semistructured interview, 6 farmers in Manyinga, 6 farmers in Wami Dakawa, 6 farmers in Ngulwi and 6
farmers in Mwangoi were approached. All farmers were interviewed, except for 2 farmers in Wami
Dakawa, since their family member passed away, so only 4 farmers in Wami Dakawa were interviewed.
Thus, for the first analysis about SCMs, 10 farmers in Morogoro and 12 farmers in Tanga were
interviewed. For the other analyses about support and inclusiveness of interventions, the same
farmers were approached. However, in Tanga 6 farmers participated in the part about support and
inclusiveness of Tanga Fresh. This was due to the fact that 5 farmers in Ngulwi and 1 farmer in Mwangoi
did not receive support from Tanga Fresh.
3.3.2 Interview on implemented SCMs with farmers
The aim of the interview on implemented SCMs was to analyse the implemented safety control
activities at the farm. First, general (both close and open-ended) questions were asked, related to the
demographic characteristics of respondents (age, sex, level of education, literacy, number of animals,
years of experience, to whom the milk is sold, participation in intervention), see appendix I, section A.
36 open questions and 5 closed questions were included to evaluate the SCMs that were used at the
farm, see appendix I, section B. These questions cover the areas as highlighted in the framework, see
figure 8 on page 31, which are animal health management, feed storage control, hygienic practices
and milk treatment. Also, the knowledge level was included since this may influence the SCMs. For
example, a question about the ‘prevention of diseases’, an indicator of ‘animal health management’ is
‘How do you prevent your cows from getting diseases, e.g. mastitis?’. The interview was done during
the farm visit with a farmer, by a translator and a student. Data analysis was done by coding the
information retrieved from the interviews. All the actual safety control activities as implemented by
the farmers are listed per village, together with the number of farmers whom implemented the activity
or measure.
3.3.3 3-point Likert scale on the support of interventions to SCMs with farmers
The aim of the 3-point Likert scale was to measure the support of the intervention to SCMs from
farmer’s perspective. The SCMs were again divided according to the framework and the knowledge
level was included. For these factors, indicators were formulated and for these indicators the farmers
were asked to scale their opinion; whether the intervention was of ‘no support’, ‘moderate support’
or ‘strong support’. Simplified for the farmers into 0: no help (the intervention does not help this topic
at all), 1: a bit help (the intervention helps this topic, however, there is still more help needed.) or 2: a
lot help (the intervention strongly helps this topic). After rating the indicator, the farmer was asked
why this score was chosen. For example, in table 4, the format for the three indicators for animal health
management are shown, for the full format see appendix I, section C. The 3-point Likert scale was
conducted at the farm, during the farm visit, by a translator and a student. Microsoft Excel 2016 was
used for data analysis. For both interventions, the average of no, moderated and strong support was
calculated per safety control measure indicator. The outcomes are shown in a graph with the support
perceived by farmers in Morogoro, receiving support from MoreMilkiT and by farmers in Tanga,
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receiving support from Tanga Fresh. In appendix IV the support activities which are the answers to the
question; ‘why did you chose this score?’, as perceived by the farmers are presented in table 1 together
with the intended support activities from the representatives.
Table 4. Answer sheet of the 3-point Likert scale on animal health management.
Safety control
measure

QN

Indicator

Animal health
management

C1

Prevention of diseases

C2

Treatment of diseases

C3

Veterinary services

Scoring of support (scale:
0-2)
0
1
2

Why did you chose this
score?

3.3.4 Interview on inclusiveness of interventions with farmers
The aim of this interview was to assess the perceived inclusiveness among farmers, the beneficiaries
of the intervention. For this part, open questions were formulated based on the four criteria;
ownership, risk, voice and reward (Vermeulen & Cotula, 2010). In appendix V the specification for each
criterion based on literature, for both interventions are shown. For this research, the inclusiveness is
focussed on the women and youth. An example of an open question regarding ownership of women
in MoreMilkiT is: ‘How are women involved in MoreMilkiT (e.g. market hubs, training)?’. Since both
interventions had other objectives and intervention methods, the questions were customized to the
specific intervention (e.g. MoreMilkiT is providing market hubs and training, so this is used in the
questions). For the questions for farmers benefiting from MoreMilkiT, see appendix I, section D, for
the questions formulated for farmers benefitting from Tanga Fresh Intervention, see appendix I,
section E. The interview was done during the farm visit with a farmer, by a translator and a student.
Data analysis was done with the use of coding the information according to the criteria, the number
of farmers mentioning the description of inclusiveness was shown in the table. The responses of the
farmers and representatives for the criteria (respectively ownership, voice, risk and reward) of
inclusiveness are shown for both interventions, split for women and youth, in appendix VI. For
example, in table 1, the description of types of involvement of women and of youth in MoreMilkiT and
the Tanga Fresh intervention are shown. The number of farmers mentioning a certain type of
involvement are presented and whether the representative mentioned the type of involvement is
shown.
3.3.5 Socio- demographics of farmers
Table 5 presents the socio-demographics information of the 24 farmers interviewed about the
implemented SCMs. Most farmers have primary school level education, except in Wami Dakawa where
two farmers did not go to school, these farmers were also not able to read and write. These were
Maasai farmers, which practise free grazing and keep more than 10 cows. The dairy farming system
used in Manyinga, Ngulwi and Mwangoi is zero grazing and in Wami Dakawa free grazing. Thus, the
cows in Manyinga, Ngulwi, and Mwangoi were kept inside a cowshed, whereas the cows in Wami
Dakawa went outside to graze freely. In Morogoro, all farmers received support from MoreMilkiT. 6
farmers in Tanga (1 in Mwangoi and 5 in Ngulwi) received no support from Tanga Fresh. Therefore, the
respondents for the support and inclusiveness of the interventions were 6 farmers in Tanga. Some
farmers in Morogoro and Tanga received support from more than one intervention. In most villages,
farmers produced milk for as well the formal as informal market, only Manyinga produces only for the
informal market.
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Table 5. Socio-demographics characteristics of farmers in Morogoro and Tanga
Demographic
characteristics

Category

Gender (%)

Male

Morogoro, Mvomero

Tanga, Lushoto

50

Wami Dakawa
(total n=4)
50

Mwangoi
(total n=6*)
50

Ngulwi
(total n=6**)
33.3

Female

50

50

50

66.7

21-30

0

0

16.7

0

31-40

16.7

25

0

50

41-50

0

50

83.3

16.7

50>

83.3

25

0

33.3

No school
attendance
Primary school

0

50

0

0

66.7

25

83.3

83.3

Secondary school

33.3

0

16.7

16.7

Post-secondary

0

0

0

0

Higher education

0

25

0

0

Ability to read and
write (%)

Yes

100

50

100

100

No

0

50

0

0

Years of dairy
farming experience
(%)

<5 years

0

0

16.7

16.7

5-10 years

16.7

25

0

83.3

>10 years

83.3

75

83.3

0

Number of cows (%)

<5

100

25

100

100

5-10

0

25

0

0

>10

0

50

0

0

Zero grazing

100

0

100

100

Semi grazing

0

50

0

0

Free grazing

0

50

0

0

MoreMilkiT

6

4

3

3

Tanga Fresh
Intervention
Others

0

0

5

1

3

1

2

3

None

0

0

1

2

Formal

0

1

4

3

Informal

6

4

2

4

Age (%)

Education (%)

Dairy farming system
(%)

Implemented
intervention (n)

Market (n)

Manyinga
(total n=6)

* Since 1 farmer did not participate in the Tanga Fresh intervention, n=5 for the support and inclusiveness of Tanga Fresh.
** Since 5 farmers did not participate in the Tanga Fresh intervention, n=1 for the support and inclusiveness of Tanga Fresh.

3.4 Data collection among intervention representatives
3.4.1 Selection and characteristics of intervention representatives
For the selection of the intervention representatives, there was aimed at acquiring two representatives
from MoreMilkiT and two representatives from the Tanga Fresh intervention, active in the office and
in the field. However, the representatives, from MoreMilkiT and from Tanga Fresh, as selected by ILRI
were active in both office and field. Therefore, only one representative per intervention was
interviewed. The interview with the representative of MoreMilkiT was done with an assistant from the
International Livestock Research Institute, who monitored the activities of MoreMilkiT at the
households in the field since 2013. The interview with the representative of Tanga Fresh Intervention
was done with the dairy technological manager, working at the Technical department of Tanga Fresh
since 1994, ensuring the milk supply quality and quantity. His responsibilities are: managing the quality
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assurance (of the incoming milk, processed milk and the final product); sourcing and processing of the
milk, engineering (managing the maintenance of machinery, to prevent the machines from a
breakdown) and management of the MCCs.
3.4.2 Interview about background of representatives
The aim of this interview was to gain information about the background of the representatives.
Therefore, general information was gathered (name of the organisation, position, role in the dairy
sector and contact), see appendix II, section A. The interview with the representative of MoreMilkiT
was done via Skype while the interview with the representative of Tanga Fresh was done in an office
at the processing plant of Tanga Fresh. After the interview with the representative of Tanga Fresh the
processing plant was visited. Both representatives were interviewed after interviewing the farmers.
The information gained during this interview is summarized in 3.4.1, the selection of the
representatives.
3.4.3 3-point Likert scale on support of interventions to SCMs with representatives
The aim of the 3-point Likert scale was to measure the support of the intervention to SCMs and
knowledge level from intervention representative perspective. The same 3-point Likert scale as used
for farmers was also used among the intervention representatives. This was done to compare the
support as indicated by the farmers with the support as indicated by the representatives for both
interventions. The representative indicated whether the intervention supports the safety control
measure or not, with 0: no support, 1: moderate support or 2: strong support. The SCMs were divided
according to the framework into the main groups: animal health management, feed storage control,
hygienic practices and milk treatment. For these factors, indicators were formulated and for these
indicators, the representatives were asked to rate each indicator based on the level at which the
intervention supported the indicator. After rating the indicator from 0 to 2, the representative was
asked why for this score was chosen. The same format as used for the farmers, see table 4, was used,
for the full format see appendix II, section B. The procedure of interviewing was the same as described
in 3.4.2. Microsoft Excel 2016 was used for data analysis, whereby the cell colour was changed into red
for no support, orange for moderate support and green for strong support. In appendix IV, the support
activities as intended by the representatives are shown, together with the support activities as
perceived by the farmers.
3.4.4 Interview on inclusiveness of interventions with representatives
Besides the perceived inclusiveness as investigated among farmers, the intended inclusiveness of the
interventions was assessed among representatives, to get a complete overview of the inclusiveness of
the intervention from both viewpoints. First, two open and two closed questions regarding specifically
the position of women and youth in the intervention were asked. Thirteen (both open and closed)
questions were formulated based on the four criteria: ownership, risk, voice and reward (Vermeulen
& Cotula, 2010). An example of an open question regarding ownership of women in MoreMilkiT is:
‘How are women involved in the properties of the intervention (e.g. in the market hubs, training)?’.
Since the 2 interventions had other objectives and intervention methods, the questions were
customized to the specific interventions. For the questions for the representative of MoreMilkiT, see
appendix II, section C, for the questions formulated for the representative of the Tanga Fresh
intervention, see appendix II, section D. The procedure of interviewing was the same as described in
3.4.2. Data analysis was done with the use of coding the information retrieved from the interviews. In
appendix VI, a detailed description of the farmers and representatives regarding inclusiveness can be
found. In the main text, a table with the criteria, inclusiveness activities is shown. Divided into separate
columns for the two interventions, for women and youth and whether the farmer(s) or representative
mentioned it.
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4. Results and discussion
4.1 Major safety control measures currently used at dairy farms in Tanzania
In this section the major safety control measures that are currently used among dairy farms in
Tanzania, Morogoro and Tanga are described. In addition, the context factor ‘knowledge level’ is
described. In appendix III detailed descriptions of the SCMs used in the Regions can be found.
4.1.1 Animal health management
Table 6 gives an overview of the animal health management practices, divided into ‘detection of
diseases’, ‘prevention of diseases’, ‘action when a disease is detected’, ‘prevention of contaminated
milk from consumption’, ‘storage of veterinary drugs’ and ‘veterinarian services’. There was a wide
range of practices to detect the disease, overall it was done by observing physical changes. Most
farmers across different regions detected a disease by a loss of appetite, erected skin hair and a dry
muzzle. The practices to prevent the cow from diseases can be divided into hygiene in the shed,
preventive medication, feed and other practices. Most farmers used measures for hygiene in the shed,
such as the use of anti-insect spray e.g. Paranex (see figure 10, image 1) and keeping general hygiene.
The other practices were scattered among the regions. For example, vaccination was used in most
villages, except for Wami Dakawa, there the farmers used deworming drugs and traditional boil (made
by Maasai farmers). Most farmers called and consulted the veterinarian when a disease was detected
about e.g. the use of veterinary drugs. However, in Morogoro, especially Maasai farmers treated the
cow themselves without consultation of the veterinarian. This is in contrast with the literature which
states that only the veterinary medicines as prescribed by the veterinarians can be used (FAO, 2011).
Regarding storage of veterinary drugs, most farmers did not store the drugs themselves, instead they
received the drugs from the veterinarian. If the drugs were stored at home, this was done mainly in an
uncontrolled area at room temperature in e.g. a plastic box. Most farmers used the antibiotics during
the prescribed period for the specific diseases, often ≤ 7 days. All farmers prevented the contaminated
milk from consumption by either letting the calves suck freely or withdrawal of the milk. This is in line
with the guide about dairy farming practices from the FAO which states that the milk from sick animals
and animals under treatment should be separated (FAO, 2011). Moreover, Redding concluded that a
drug-specific withdrawal time should be followed before milk is sold (Redding et al., 2014). However,
it was not clear for how long the milk is withdrawn from the cow. The veterinary services in all villages
were treatment for the specific disease (e.g. injection/medicines) and advising on good farming
practices. Furthermore, there was a broad scale of services which differed per village e.g. only in
Manyinga it is very common (5/6) for the veterinarian to provide health services during visits to the
farm and only in Mwangoi half of the farmers (3/6) mentioned that the veterinarian checks the cows
after treatment.
Thus, for animal health it can be concluded that the practices differ between the villages. Most farmers
detected a disease by physical changes, prevent diseases of the cow by keeping general hygiene in the
shed (e.g. by spraying), call the veterinarian if a disease is detected, let the veterinarian treat the cow
and prevent contaminated milk from consumption by the withdrawal of milk. These findings are not
in line with Alonso et al. (2014) who found that dairy farmers in Tanzania did not take preventive
measures to diseases since there was limited knowledge on zoonotic diseases and public health. They
also stated that half of the farmers used anti-insect spray but not with an appropriate frequency.
Among the farmers in Tanga and Morogoro the frequency of spraying varied as well widely. Moreover,
a lack of knowledge and awareness among farmers was found on how to recognize, treat and prevent
common cattle diseases. The difference in findings can be explained by the fact that interventions,
such as MoreMilkiT, facilitate the link of farmers with service providers (e.g. the veterinarian) whom
treats the cow and gives advice to the farmer on these issues. Thus, since 2014 there could be
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improvement of the safety control measures due to support of the interventions. However, the control
measures are still basic and improvement is needed by e.g. implementation and training on good
manufacturing practices.
Table 6. Actual practices for animal health management according to the farmers in Morogoro and Tanga.
Actual practices in the Regions

1. Detection of diseases
Loss of appetite
Erected skin hair
Dry muzzle
Lazy behaviour
Dropping milk production
Changed faeces
Poor breathing habits
Changed eyes
Changed feet
Sweating around the nose
Swollen udder
2. Prevention of diseases
Hygiene in shed
Spray with anti-insect spray e.g. ‘Paranex’
Keep general hygiene
Preventive medication
Use vaccination
Use deworming drugs e.g. ‘Wormitec’
Spray a medicine to treat the cows with, every 2-3 months
Use dipping of the cows for pest control
Use traditional boil to give to the cows orally
Feed
Use zero grazing (indoor feeding)
Sufficient amount of feed
Use of supplements
Other practices
Milking all the milk
No prevention, treat the cow when it gets sick
3. Action when disease is detected
Called the veterinarian
No consultation of veterinarian
4. Storage of veterinary drugs
No storage of drugs, brought by veterinarian
Uncontrolled storage (e.g. at room temperature in box)
Controlled storage (e.g. refrigerator)
During prescribed period for the specific disease;
≤ 7 days
≥ 7 days
5. Prevention contaminated milk from consumption
Allowed the young calves to suck milk freely
Withdrew milk and e.g. gave the milk to the dogs
6. Veterinarian services
Treatment for the specific disease (e.g.
injection/medicines)
Advising on good farming practices

Morogoro
Manyinga Wami
(n=6)
Dakawa
(n=4)

Tanga
Ngulwi
(n=6)

Mwangoi
(n=6)

5
3
5
1
2
1
3
1
1

6
4
4
2
1

6
5
3
3
3

4
3
1
2
1
1

1
1

6
3
3
1

4
1

5
2

4
3
3

1

1

1
2

2
1

1
2
1

1
5
1
3
3
3
3

1
2
2

3
1
2
2
1

6

6

6

6

3
2

3
3

2
4

4

2
3

4
4

6
6
4

3
2
2

6
6
1

6
6
3
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Prescription of medicine for certain disease
Inspection of the health of the cow
Visits to the farms
Provision of health services
Checking the cows after treatment
Cutting the horns
Provision of education to farmers
Implementation of national programs
Assisting in calving
Keeping record of the treatment

1
4
5

2

3
2

1
1
3

1
1
1
1
1

Figure 10. Image 1. Anti-insect spray ‘Paranex’, Image 2. Typical storage facility for the feed in Manyinga, Image
3. Jute bags with concentrates, e.g. Maize Bran, in Wami Dakawa, Image 4. Cleaning material; Cloth used for
drying the udder after cleaning and a bar of soap for hand and udder cleaning in Manyinga, Image 5. Cleaning
material; Cloth used on the farm in Ngulwi, Image 6. Cleaning facility; typical water pump in Manyinga, which
pumps water into the bucket.

4.1.2 Feed storage control
Table 7 gives an overview of the practices related to feed storage control, divided into ‘feed type’,
‘storage facilities’ and ‘feed inspection’. Typical feed used by most farmers in Morogoro and Tanga
were cut grasses often in combination with supplements (e.g. mineral stones, molasses, ‘Super Milk’
or ‘Introvet’) and concentrates (e.g. sunflower seed cake and Maize Bran). In Morogoro most farmers
also used fodder. In Wami Dakawa, some farmers used free grazing, so in that case the feed used was
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fresh grass, thus in that case there was no storage of the feed. There were no uniform storage facilities
in the regions. There were three main storage facilities; semi-controlled, uncontrolled or no storage
facilities at all (e.g. the grass was only cut when needed). Overall, most farmers had semi-controlled
storage facilities such as storage of feed in the house, in a shed (see figure 10 image 2) or in a
jute/plastic bag (see figure 10 image 3). The specific feed inspection practices differ per village, but in
all regions, there were basic measures found, such as physical observation of the colour. However,
only few farmers mentioned the removal of mould after detecting it.
Thus, regarding feed type there can be concluded that most farmers used cut grasses, which is in line
with Njarui et al. (2012) and Richards et al. (2016) whom found that grasses were the most important
feed resources for dairy livestock in Kenya and Uganda. The use of fodder, supplements and
concentrates in addition to grasses was also found by Gerber (2004). According to FAO (2011), feed
storage facilities should be appropriate to avoid spoilage and contamination, but current feed storage
facilities did not meet those requirements. Moreover, mouldy feed should be rejected according to
FAO (2011), which was only mentioned by a few farmers. However, it may be assumed that farmers
who inspect their feed also remove the mouldy parts if detected.
Table 7. Actual practices for feed storage control according to the farmers in Morogoro and Tanga.
Actual practices in the Regions

1. Feed type
Cut grasses
Fodder
Supplements
Concentrates
Fresh grasses
2. Storage facilities
Grasses
Semi- controlled (e.g. in house)
Uncontrolled (e.g. outside
house)
No storage (e.g. cut if needed)
Fodder and concentrates
Semi-controlled (e.g. in
jute/plastic bags)
3. Feed inspection
Inspection practices
Regular physical observation
Spreading feed on the floor
Turning feed upside down
Inspecting the colour
Manually feel temperature
Manually feel moisture content
Inspecting the smell
Removal of mould
No inspection

Morogoro
Manyinga Wami
(n=6)
Dakawa
(n=4)

Tanga
Ngulwi
(n=6)

Mwangoi
(n=6)

6
6
5
3

2
2
2
2
2

6
3
4
3

6
1
3
3

2
4

2
1
1

2
1
3

4
1
1

3

2

3

4

6

2

3
3
3
3
1
1

3

1
1
1
1
1
2

2
2
2

1
4
1
1

1
2

1
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4.1.3 Animal hygiene
In table 8 the major practices and materials to keep animal hygiene as used by farmers in the regions
are described. Most farmers in both regions cleaned the udders before milking with water (cold, warm
or hot) and some farmers used soap, see figure 10 image 4. Only a few farmers indicated to use treated
(hot) water. Most farmers in all regions used a ‘clean’ cloth to dry the udder after cleaning, see figure
10 image 4 and 5. The cleanliness of the cloth is questionable, due to the visible dirt. Most farmers in
Wami Dakawa, mainly Maasai farmers, did not clean the udder before or after milking. Instead they
let the calf suck before and after milking the cow. Only if there was mud on the udder, it was cleaned
with cold water.
Regarding the use of unboiled water for cleaning practices, this is in line with Kivaria et al. (2006) and
Kamana et al. (2016) whom also found that for cleaning mainly untreated water was used. Which can
cause high amounts of coliform counts in the raw milk (Kamana et al., 2016).
Table 8. Actual practices and materials used for animal hygiene according to the farmers in Morogoro and
Tanga.
Actual practices in the Regions

1. Practices and cleaning materials
Before milking
The udder is cleaned
Water
Soap
Carbolic soap (mildly antiseptic)
Dried with ‘clean’ piece of cloth
No disinfectant
Milking salves/oil
Let the calve suck the udder
After milking
The udder was not cleaned
The udder was cleaned with hot water
Dried with a clean cloth
Let the calf suck

Morogoro
Manyinga Wami
(n=6)
Dakawa
(n=4)

Tanga
Ngulwi
(n=6)

Mwangoi
(n=6)

6
6
3

6
6
1

6
6
1

5

3

3

2

4
6
2

2
4
1
1
3
3
2

6
1
1

3
1
3

4.1.4 Personal hygiene
Table 9 shows the actual practices for personal hygiene, which can be divided into ‘practices and
cleaning material’ and ‘cleaning facilities’. All the farmers in all regions washed their hands before
milking, with water and soap. Water used was clean or warm, often straight tapped from the water
tap, thus it can be assumed that water was untreated. See figure 10 image 6, for the water tap where
the farmers tapped the water for cleaning purposes. Only all farmers in Mwangoi also washed their
hands after milking. Overall, regarding cleaning facilities, all farmers washed their hands with the use
of a bucket filled with water, often in combination with a cup to scoop the water on the hands or on
the udder. Most farmers used a bucket specifically for hand washing purposes. However, some farmers
used the bucket for multiple purposes, to illustrate this, one of the farmers said: ‘The same bucket I
use for handwashing is also used for collecting the milk’.
The use of untreated water is in line with Shija (2013) who found that the main source of water for
cleaning purposes in Tanzania, was tap water, which was used in an untreated form. The results are
also in line with the practices found by a study in Arusha, Tanzania, which concluded that the
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contamination of milk can be explained by the fact that 78% of farmers used unboiled water to wash
equipment, udder, and hands and 89% of the farmers did not use disinfectants (Lubote et al., 2014).
However, contrary to those results are the findings that this research found that all farmers washed
their hands before milking while this was less than 40% of the farmers interviewed in Tanzania, Lushoto
District, according to Shija (2013). This can be explained by the three-year time difference between
those findings and these findings. The support of interventions or other initiatives may have raised the
knowledge about the importance of washing hands before the start of milking.
Table 9. Actual practices for personal hygiene according to the farmers in Morogoro and Tanga.
Actual practices in the Regions

1. Practices and cleaning material
Before milking;
Hand washing with water and soap
After milking;
Hand washing with only water
Hand washing with water and soap
Drying hand with a clean towel
2. Cleaning facilities
Hands are washed with the use of;
Bucket filled with water
Combined with a cup to scoop water
Straight from water tap
Special handwashing bucket
Bucket used for other purposes
The bucket had no specific place

Morogoro
Manyinga
(n=6)

Wami
Dakawa
(n=4)

6

4

1
3

1
3

6
6

3
3
1
2
1
3

4
2
6

Tanga
Ngulwi
(n=6)

Mwangoi
(n=6)

6

6

6
1

6
1

5
2
1

3
1

3

4.1.5 Environmental hygiene
Table 10 gives an overview of the environmental hygiene, divided into ‘cleaning plan’, ‘practices and
cleaning materials’ for the milking area and for the milking equipment and finally the ‘pest control’.
Farmers did not use a written cleaning plan, instead, they had a cleaning plan in mind. In both regions
most farmers swept the milking floor daily with a broom. In addition, in Tanga, a hoe was used to
remove the cow manure. Maasai farmers in Wami Dakawa did not have a specific milking floor and
therefore they did not clean a specific area. For an impression of the milking floor and cow shed in the
villages, see figure 11, image 1, 2, 3 and 4. In Morogoro and Tanga, farmers cleaned the milking
equipment before and immediately after use with water and soap. It differed between farmers
whether they used cold or warm water and seldom treated (boiled) water was used. Practices to
control pest were scattered among the villages, but in all villages farmers used anti-insect spray.
Despite the mentioned cleaning practices of the milking area, it was observed that the milking floors
were dirty (mud or sand) at the smallholder farmers, this is in line with observations of Shija (2013) in
Tanzania, Lushoto and Handeni District. Moreover, the inadequate way of cleaning the area and
equipment was also found at farms by Kamana et al. (2016) in Rwanda. While according to Chye et al.
(2004) the equipment must be cleaned and rinsed with boiled water, detergents and disinfection
material, immediately after use to reduce milk contamination. All farmers used anti-insect spray but
there was no effective pest control programme in place, which was also the case at farms in Rwanda,
found by Kamana et al. (2016).
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Figure 11. Image 1. Milking floor in Manyinga, Image 2. Milking floor in Wami Dakawa, Image 3. Milking floor in
Ngulwi, Image 4. Cow shed in Mwangoi, Image 5. Storage room of the raw milk at the farm.
Table 10. Actual practices for environmental hygiene according to the farmers in Morogoro and Tanga.
Actual practices in the Regions

1. Cleaning plan
No written cleaning plan in place
There was a cleaning plan in mind
2. Milking area
Sweeping the floor daily with a hard broom
Removing cow manure with a hoe
Used water to clean the milking area
No specific milking area
3. Milking equipment
Cleaned before and immediately after use
With water
Soap
Jute brush
Rinse with a lot of water
Proper drying of container

Morogoro
Manyinga
(n=6)

Wami
Dakawa
(n=4)

Tanga
Ngulwi
(n=6)

Mwangoi
(n=6)

6
6

4
4

6
6

6
5

6

2

6
6

4
5
1

1
2
6
5
1

4
4
4

6
6
6
3
1

6
6
1
1
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4. Pest control
Spray shed with anti-insect spray
Spray with medicine
Electric mosquito mats/mosquito repellent
Chasing the birds and killing rats
Early milking time to avoid insects
Keeping milking area clean

6

4
1

4
2
1

3
2

2
2
2

4.1.6 Hygienic design and milk treatment
In table 11 the actual hygienic design, divided into ‘types of storage containers’ and ‘milking floors’ and
milk treatment, divided into ‘storage conditions’ and ‘cooling facilities’, are described. The types of
containers used in Tanga and Morogoro differ, most farmers in Manyinga, Wami Dakawa and Ngulwi
used non-food grade plastic containers (see figure 12, image 1) whereas in Mwangoi all farmers used
stainless-steel containers (see figure 12, image 2). Only a few farmers in Morogoro received the food
grade plastic containers as provided by MoreMilkiT. Exceptional to other villages, the Maasai farmers
in Wami Dakawa used the traditional calabash to store the milk in for home consumption (see figure
12, image 3). Most farmers in Morogoro and Tanga used the sandy soil as a milking floor while most
farmers in Manyinga used a concrete floor. Since most farmers did not have cooling facilities, the milk
was usually stored at 30 °C for 15-30 minutes, see figure 11, image 5 for a traditional storage room.
The milk was not heated. In Morogoro, when milk needed to be stored for a longer period (evening or
surplus milk) some farmers took measures such as the use of a refrigerator.
The findings on storage containers are in line with the findings of Kivaria (2006) in Tanzania among
smallholder producers. Most farmers delivered the milk in non-food grade plastic containers and
only a few farmers used in stainless steel containers. The findings that few farmers used a concrete
floor is in alignment with the findings of Mangesho et al. (2013) who investigated the livestock in
Lushoto District in Tanzania. The lack of cooling facilities is in line with the findings of Mosalagae et
al. (2011) who found that there was a lack of cooling facilities at smallholder farmers. Also Lubote
(2014) found that 79% of the farmers in Tanzania did not have milk storage facilities.

Figure 12. Image 1. Plastic storage container used by the farmers in Manyinga, Wami Dakawa and Ngulwi, Image
2. Stainless-steel storage container used by farmers in Tanga, Mwangoi, Image 3. Traditional calabash used by
farmers in Wami Dakawa for home consumption.

43

Table 11. Actual hygienic design and milk treatment according to the farmers in Morogoro and Tanga.
Actual practices in the Regions

1. Type of storage containers
Non-food grade plastic containers
Stainless-steel container
Food grade plastic container (MoreMilkiT)
Traditional calabash for home consumption
2. Type of milking floor
Sand floor
Concrete floor
Wooden floor
3. Storage conditions
Inside the house (30 °C)
Outside the house (35 °C)
Storage time morning milk
15 - 30 minutes
≥ 1 hour
Storage conditions evening/surplus milk
Refrigerator
Room temperature (30 °C for 12 hours)
Handmade cold water basin
Heated in a cooking pan
4. Cooling facilities
No cooling facilities in place

Morogoro
Manyinga
(n=6)

Wami
Dakawa
(n=4)

5

2

1

2
3

Tanga
Ngulwi
(n=6)

Mwangoi
(n=6)

6
6

4

3
1
1

6

5
1

4

3

1
2

5

2
1

6

5

2
4
1
1

1

4

3

6

6

5

4.1.7 Knowledge level
Table 12 gives an overview of the context factor ‘knowledge level’ of the farmers by providing
information about their ‘background in farming’, ‘type of education’, ‘education providers’ and ‘the
topic of education’. The background in farming differs between the villages. In Manyinga, the years of
experience vary per farmer from 0-40 years, in Wami Dakawa, most farmers come from a family of
farmers, while all farmers in Ngulwi have a few years of experience (0-10 years) and in Mwangoi the
farmers have 0-20 years of experience. The fact that most farmers in Ngulwi are relatively new to dairy
farming, this can be an explanation for the low participation of the farmers in the interventions. The
education in all regions was given mainly through training. In Manyinga also workshops and experience
of family were provided. The education was mainly provided by MoreMilkiT and their partners Heifer
Intervention and Faida Mali. There was a wide range of topics on which farmers received an education.
Most farmers indicated the topics that were listed, animal health, feed storage practices, hygienic
practices, milking practices, milk storage and milk cooling practices. Only some farmers in Manyinga
added some additional topics of education like checking the milk quality.
To conclude, the knowledge level of the farmers is scattered among the farmers and between the
villages. Most farmers received their education by MoreMilkiT from training on, among others, the
SCMs.
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Table 12. Knowledge level according to the farmers in Morogoro and Tanga.
Actual practices in the
Regions

1. Background in farming
Family of farmers
Years of experience;
0-10 years
11-20 years
21-30 years
31-40 years
2. Type of education
Training
Seminars
Workshops
Family experience
Study Animal Health
Advices
3. Education providers
MoreMilkiT
Heifer International
Faida Mali
Veterinarian
Sokaine University of
Agriculture
Parents
Colleagues
Land’O Lakes
Tanga Fresh intervention
4. Topic of education
Animal health
Feed storage practices
Hygienic practices
Milking practices
Milk storage
Milk cooling practices
Checking the quality of milk
Processing the milk
Growing grasses
Type of grasses
Silage preparation
How to build a good cow shed

Morogoro
Manyinga Wami
(n=6)
Dakawa
(n=4)

Tanga
Ngulwi
(n=6)

Mwangoi
(n=6)

3

3

1
2
1
2

1

6

3
3

6
1
3
3

4

4
1

5
1

1

1

4
1

3
1
1
1

1

6
3
4
1
1

4
1
2

1

1

6
6
6
5
5
4
1
1
1
1
1
1

3
3
4
4
4
4

1

1
1
1

6
4
6
5
4
4

4
5
5
5
5
3

45

4.2 Supportiveness of interventions to safety control measures
The support of the interventions to SCMs and the knowledge level was assessed from farmers
perspective and representative perspective. In Appendix IV the specific intended (by representatives)
and perceived (by farmers) support activities per SCM are shown, separated for the two interventions
(MoreMilkiT and the Tanga Fresh intervention).
4.2.1 Perceived support by farmers of interventions
Figure 13 presents the support of the two interventions to the SCMs and knowledge level from farmer’s
perspective. The support (no, moderate or strong) as perceived by the farmers, is shown per safety
control measure in percentages of the total farmers receiving the intervention. First, the perceived
support from MoreMilkiT by farmers (n=10) is shown, then the perceived support from Tanga Fresh by
farmers (n=6) is shown.
Overall, figure 13 shows that more farmers receiving support from MoreMilkiT indicated strong
support on all safety control measures, compared to farmers receiving support from the Tanga Fresh
intervention. The strong support on the SCMs perceived by farmers receiving support from MoreMilkiT
was mainly explained by the fact that farmers received training on those topics. For example, the
animal health management was supported through e.g. training on the use of an anti-insect spray,
farmers went on a study tour to Tanga and were linked with the veterinarian. As a response to the
training, a farmer said: ‘Now I am able to understand the problem and act upon that’. Moderate
support was perceived by some farmers, since the training was minimal, not well understood or there
was already knowledge. Also, personal and animal hygiene were strongly supported by MoreMilkiT
according to the farmers, since they received training, workshops and seminars on e.g. use of soap and
milking oil which can protect mastitis. Most farmers understood the information and were able to
implement the knowledge on their farms. Some farmers did not perceive support from MoreMilkiT on
animal health management (treatment of diseases and veterinary services), feed storage control (feed
type, storage facilities and inspection) and animal hygiene ( animal hygiene practices and cleaning
materials). For animal health, MoreMilkiT gave training and linked them with the veterinarian,
however, the facilitating role of linking with e.g. the veterinarian was not always valued by the farmers.
For feed storage control, there was no practical training and some farmers had already knowledge
about the feed. For animal hygiene, one farmer indicated no support since he did not receive training
on animal hygiene. Since the training is not mandatory, farmers are able to skip the training. Therefore,
it is possible that farmers did not perceive support on a certain SCMs if the farmer did not attend the
training on that topic. Most farmers receiving support from the Tanga Fresh intervention indicated no
support whereas some farmers indicated strong support. The perceived ‘no support’ can be explained
by the fact that most farmers did not receive training and merely brought their milk to the MCCs
provided by Tanga Fresh. To illustrate, some farmers said: ‘Tanga Fresh only collects our milk, we do
not receive any training.’ and ‘Tanga Fresh takes our milk through the milk collection centres, but they
do not assist us in anything.’ However, some farmers did perceive strong support from Tanga Fresh
since they received training and seminars on the SCMs. According to the representative, there was the
availability of training for farmers. However, the training was only available on demand which is a
possible explanation for the perceived no support. In contrary, the training as provided by MoreMilkiT
was regular provided and the topic of the training could be initiated by the market hub. The training
on the SCMs was often mentioned as a reason for farmers to indicate strong support.
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Perceived support MoreMilkiT

Perceived support Tanga Fresh

Prevention of diseases
Treatment of diseases
Veterinary services
Feed type
Feed storage facilities
Feed inspection
Personal hygiene practices
Personal cleaning facilities
Personal cleaning material

Environmental hygiene practices
Envrionmental cleaning material
Pest control
Animal hygiene practices
Animal cleaning materials
Type of containers
Type of cow shed
Cooling facilities
Knowledge level
0%

20%

40%

60%

80%

100%

0%

20%

40%

60%

80%

Figure 13. The support as perceived by the farmers receiving either support from MoreMilkiT (n=10) or from Tanga Fresh (n=6).
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100%

Obvious is that farmers which received support from MoreMilkiT perceived mainly strong support and
the farmers receiving support from Tanga Fresh perceived mainly no support. This can be explained
by the different objectives of the interventions as described in the literature review. MoreMilkiT is a
Non-Governmental organization and Tanga Fresh is a private enterprise. MoreMilkiT promotes a more
pro-poor development orientation and aims to develop a strategy for strengthening the policy
environment to better support pro-poor dairy development (Ogutu et al., 2014). Whereas Tanga Fresh
aims to increase their efficiency of milk collection through MCCs and increase the numbers of cattle
through the cross breeding program of Holland Dairies and cattle credit facility of Farm Friends
Tanzania (AECF, 2011). Thus, it can be said that for MoreMilkiT the development of farmers is the aim
while for Tanga Fresh the development of farmers is a mean to an end, namely the guarantee of
suppliers with high quality milk.
4.2.2 Intended support by representatives of interventions
Table 13 shows the support as intended by the representative of MoreMilkiT (n=1) and Tanga Fresh
(n=1) to the SCMs and knowledge level. Overall, the table shows that MoreMilkiT supported strongly
or moderately the SCMs except for the personal cleaning and cooling facilities. Tanga Fresh also
supported strongly or moderately the SCMs except for the feed storage control activities.
Table 13. The intended support of MoreMilkiT and the Tanga Fresh Intervention to the SCMs.

MoreMilkiT Tanga Fresh
Prevention of diseases
Treatment of diseases
Veterinary services
Feed type
Feed storage facilities
Feed inspection
Personal hygiene practices
Personal cleaning facilities
Personal cleaning material
Environmental hygiene practices
Environmental cleaning material
Pest control
Animal hygiene practices
Animal cleaning materials
Type of containers
Type of cow shed
Cooling facilities
Knowledge level

No support
Moderate support
Strong support

MoreMilkiT strongly supported the SCMs mainly through training on e.g. how to prevent and treat
certain diseases. Moreover, MoreMilkiT linked the farmers with the service providers such as the
veterinarian. Some farmers also perceived this as strong support, however, some farmers perceived
this as moderate support since the farmer did not see the support of the veterinarian as direct support
of MoreMilkiT. Knowledge level was strongly supported, since the intervention focussed on training
and capacity building. The farmers agreed unanimous with the strong support on knowledge level,
because of the training provided by MoreMilkiT. However, some training programs were not well
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understood by some farmers in Wami Dakawa, so they could not apply it in their farm. The hygienic
design was supported through the provision of food grade plastic storage containers, this was also
perceived by farmers as strong support. MoreMilkiT did not support personal cleaning and cooling
facilities since MoreMilkiT did not provide these facilities. However, the farmers noted moderate or
strong support since they received training on which cleaning and cooling facilities to use.
Tanga Fresh strongly supported the SCM, mainly through training. For example, the personal,
environmental and animal hygiene were mainly strongly supported through training. The farmers that
received training from Tanga Fresh also indicated strong support on those topics, however, half of the
farmers did not receive training on these topics. However, this is not perceived as strong support by
the farmers, since they did not receive training. The representative indicated that Tanga Fresh
supports moderately the knowledge level since they only give training if there is training needed, e.g.
if the milk does not meet the quality requirements. Thus, the training is not given regularly. This could
explain the lack of support as perceived by farmers. In addition, the cleaning materials were not
provided by Tanga Fresh and also not by MoreMilkiT. However, Tanga Fresh rated this as strong
support while MoreMilkiT rated this as moderate support. So, the definition of moderate and strong
support differed between the representatives. This was also sometimes the case among farmers. For
example, some farmers perceived the support through training as strong while others perceived this
as moderate support. Thus, the perception of moderate and strong support differs between
respondents. Therefore, the reasoning and motivation for a certain perceived support are important.
The feed storage control (feed type, storage facilities and inspection) was not supported by Tanga
Fresh since it did not address this topic in the training. Also, most farmers did not perceive support on
feed. In addition, Tanga Fresh provided stainless-steel containers for a lower price to the farmers and
thereby the hygienic design was strongly supported. However, only half of the farmers perceived this
as strong support and only farmers in Mwangoi received the stainless steel containers. The cooling
facilities were strongly supported according to the representative since they provided the cooling
tanks at the MCCs. However, the farmers did not perceive this support since the cooling facilities on
the farm were not supported by Tanga Fresh.
To conclude, both interventions provided training for the farmers. Most farmers receiving support
from MoreMilkiT indicated to receive training on all SCMs while most farmers receiving support from
Tanga Fresh did not receive training on the SCMs. Moreover, in Tanga 6 farmers had to be excluded
since they were not participating in the intervention of Tanga Fresh. This indicates that Tanga Fresh
supports fewer farmers compared to MoreMilkiT. Moreover, from the farmers that participated in the
Tanga Fresh intervention, there was often no support perceived on the SCMs. Cleaning material was
not provided by both interventions, which was perceived as moderate support by most farmers. The
assets provided by MoreMilkiT were the food grade storage containers while Tanga Fresh provided
the stainless-steel storage containers.
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4.3 Interview on inclusiveness of interventions with farmers
Table 14 shows the responses of the farmers and representatives on how inclusive the interventions
were according to the four criteria (ownership, voice, risk and reward). The answers are shown for the
interventions MoreMilkiT and Tanga Fresh, split for women and youth which are split for farmers and
representative. In total 10 farmers who received support from MoreMilkiT and 6 farmers whom
received support from Tanga Fresh were interviewed. For both interventions, one representative was
interviewed. More detailed information about the inclusiveness per criteria can be found in appendix
VI.
4.3.1 Inclusiveness of MoreMilkiT
According to farmers and representatives, MoreMilkiT gave women and youth ownership by giving
equal opportunities between sexes and equal participation in e.g. training. The ability to participate in
a leadership position was confirmed by the representative and farmers for women. However, this was
only confirmed by the representative of MoreMilkiT for youth. According to the representative,
MoreMilkiT purposively targeted women and youth and made it compulsory to have women and
youth in leadership positions. This can be illustrated by the quote from the representative:
‘MoreMilkiT made it compulsory to have women and youth in leadership positions. Women are also
encouraged to execute certain tasks within the groups like being a chairperson.’ Thus, MoreMilkiT
actively tried to involve the women and youth. Moreover, MoreMilkiT gave voice to women and youth
by letting them make decisions concerning the market hubs. In addition, women and youth could elect
and could be elected as leaders of the market hubs. For women this was confirmed by farmers and
representative while for youth only by the representative. According to most farmers, women and
youth were involved in the intervention by having a membership, since all members of the market
hub had the same rights. Farmers who received support from MoreMilkiT also mentioned that there
participated more women, which resulted in more female leaders. Moreover, women had united voice
in decision making about issues involving men. Most farmers mentioned that there were no risks as
result of MoreMilkiT. However, the main risks for women according to some farmers were the lack of
education and the Maasai culture which discriminates women. To illustrate the challenge of the lack
of education one farmer said: ‘Due to a lack of basic knowledge, we cannot understand the training
provided by MoreMilkiT properly.’ The discrimination of women was present among Maasai farmers
in Wami Dakawa and expressed itself by the fact that women could not challenge men, the husband
prohibits women from participating in the training, women could not be a leader and women had only
equal right if people from outside their tribe were present. These gender challenges were the same
among younger Maasai farmers. Another risk is that women and youth are often not owners of cattle,
which is confirmed by the representative for both and only confirmed by farmers for the youth. If the
cattle are not owned by women or youth, they cannot apply the knowledge at the farm since someone
else makes the final decisions regarding cattle. Other challenges concerning youth were their low
participation, their preference for a job with direct money, their perception of milking as a job for
women and not for men, the inability to own cattle and the fact that youth did not contribute to
discussions since they were merely representing their family. Thus, there were challenges for the
farmers but the challenges faced were not as a result of the interventions. The main rewards for
women and youth were increased knowledge and exchange of ideas, according to farmers and
representative. The farmers also mentioned the increased income and awareness of the dairy business
as a reward received from the intervention. However, there was mentioned by farmers that youth did
not receive a reward since they did not participate or that the reward was unclear since their
participation was low.
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Table 14. Perceived and intended inclusiveness per criteria for MoreMilkiT and Tanga Fresh.
Criteria

Inclusiveness activities

Ownership

Equal opportunities between sexes
Equal participation in e.g. training
Participate in a leadership position
Obtaining their own cross breed cattle
Supply milk to Tanga Fresh
Participate in farmer’s association
Obtaining hands on skills
Make decisions concerning the hubs/association
Being elected and electing leaders
Membership, all members have equal right
Equal payment for milk
More women compared to men
More women leaders
United voice in decision making involving men
Equal right to apply for a loan
Equal right in deciding issues concerning milk
Low influence since low participation
No risk
Not owner of cattle
Youth prefer a job with direct money
Lack of education
Youth represents family
Unable to obtain improved breeds
Milking is a job for women, not for men
Maasai culture discriminates women
Scared to join leadership contest
Low participation of youth
No contribution to discussion
Long distance to reach MCC
Increased knowledge
Increased income
Exchange of ideas with other farmers
Increased awareness about dairy business
Increased milk production
No clear reward, since youth participation was low
Improved milk quality
Expand social network
Form an advocacy group
Receiving storage containers
No reward, since youth did not participate
Increased living standards
Financial help among farmers

Voice

Risk

Reward

MoreMilkiT
Wom1 Youth
F2 R3 F R
4
1
3 1
5
1
4 1
1
1
1

1
3
8

1
1

1
1
7

Tanga Fresh
Wom Youth
F R F R
2 1 2 1
6 1 5 1
3 1 2 1
3
1
1
1
1
1
1
3 1 3 1
1 1
1
5
5
2

1
1
1
1
1
6
1
3

2
4
7
1
3

1

6
1

1

1
1

6
1

1

2

4
1

4
8
1
2
2

6

1
1

1
3

1

7
3

1

3
1
1
3

1
1

1
4
4
1
4
6

1
1
3
4
1
2

2
1
1
1

1
1

1

1
1
1

1
4

1
1

1: Women, 2: Farmer, 3: Representative.

4.3.2 Inclusiveness of the Tanga Fresh intervention
Farmers and representatives from Tanga Fresh mentioned also the equal opportunities between sexes
and equal participation in training and leadership positions. Farmers mentioned even more ways on
how they perceived the involvement (e.g. obtaining hands-on skills, the ability to supply the milk to
Tanga Fresh, the ability to participate in farmer’s association and obtaining their own cross breed
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cattle). The representative of Tanga Fresh indicated that there was a low influence on the decision
making of the youth since their participation was low. Therefore, a program to motivate youth was
set up by Tanga Fresh. However, women were not actively involved, since already many women
participated in the intervention. This quote from the Tanga Fresh representative illustrates the
situation regarding youth; ‘There is relatively few youth working in the dairy chain, since they resist to
focus on long-term plans and instead focus on earning direct money. Therefore, Tanga Fresh started a
Youth program to involve the youth in the chain as, for example, transporter or distributor.’ In addition,
challenges for youth, according to the farmers, were that they indeed preferred a job with direct
money and that they have knowledge about the improved breeds but that they are not able to obtain
those breeds. According to the farmers, women receiving support from Tanga Fresh received as well
equal payment for their milk, equal right to apply for a loan and equal right in deciding about issues
concerning the cow or the milk. The risk for youth as mentioned by the representative was the attitude
of the youth and the perception of youth that milking is a job for women and not for men. Challenges
for women, according to farmers, was the long walking distance to reach the MCC and that they were
not owners of the cattle. In Tanga, the main rewards mentioned by the representative as well as the
farmers, were the increase in knowledge and income. The farmers mentioned that the women and
youth benefitted from Tanga Fresh by an increased awareness about the dairy business, an increased
milk production and improved milk quality. The representative and the farmers mentioned that it was
not clear whether the youth benefitted from the intervention since their participation in the
intervention was low.
Overall, the table shows the interventions include both women and youth through ownership by equal
opportunities, through voice by giving them a chance to make decisions. Only the influence of youth
in decision making was lower for both interventions, since youth represented the family and their
participation was low. The ability to make decisions in the intervention is in contrast with findings of
Verjans (2014) among market hubs in Kenya, who found that in theory often the NGOs take over the
decision-making process instead of the farmers in the market hubs. The NGOs also stated that it is
important to balance the power of the farmers and that of the NGOs. Most farmers do not perceive
risks as result of the intervention, more as result of the (Maasai) culture or attitude towards milking.
This is in line with findings of Verjans (2014) in Kenya among dairy hubs, since also there, the main
challenge was the culture. The main rewards received by farmers of both interventions were an
increased knowledge, income and awareness of the dairy business. This is in line with the rewards
found by Kilelu et al. (2013) in a smallholder dairy development programmes. There, farmers
mentioned that their knowledge increased through the training. In addition, the increase in income is
mentioned as an aim of the dairy development interventions. Moreover, striking is the difference
between the other main rewards as mentioned by the farmers. Most farmers receiving MoreMilkiT
also mentioned the ability to exchange ideas with other farmers while farmers receiving Tanga Fresh
mention the increased milk production as another main reward. These rewards indicate the different
approaches of the interventions.
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5 Conclusion
The objective of this research was to gain insight in how diary development interventions support the
safety control measures and how inclusive these interventions are in the raw milk value chain in
Tanzania, in Morogoro and Tanga, at the farm level. Based on this research, three conclusions are
formulated on; the major SCMs and their shortcomings, the support of dairy development
interventions (MoreMilkiT and Tanga Fresh) to SCMs and the inclusiveness of the interventions.

5.1 Implemented safety control measures
The empirical study showed that there was a wide range of different safety control measures in
Morogoro and Tanga. The most common SCMs and potential shortcomings are described and
structured according to the five major SCMs: animal health management, feed storage control,
hygienic practices, hygienic design and milk treatment.
Animal health management: The most common SCMs are: detection of disease by physical changes,
prevention of diseases of the cow by keeping general hygiene in the shed (e.g. by spraying), call the
veterinarian if a disease is detected, let the veterinarian treat the cow, prevention of contaminated
milk from consumption by withdrawal of milk.
Feed storage control: The most common SCMs are: use of cut grasses and supplements or
concentrates, semi-controlled storage e.g. in jute bags or in a house, inspect the feed on physical
changes. The major shortcoming is that the feed is not stored in appropriate storage facilities and that
mould is not always removed after inspection.
Hygienic practices: The most common SCMs are: clean udder and hands with water and soap before
milking, sweeping the milking floor daily and pest control with anti-insect spray. The major
shortcoming is the use of untreated water for udder cleaning and hand washing.
Hygienic design and milk treatment: The most common SCMs are: stainless steel storage containers,
concrete milking floor and the fast selling of the milk. Major shortcomings are the use of non-food
grade plastic, the inappropriate milking floor and the lack of cooling facilities.
The knowledge level is mainly determined by the family experience and training from MoreMilkiT and
partners. Interestingly, the Maasai culture in Wami Dakawa often deviated from the major SCMs. For
example, they did not call the veterinarian and treated the cow themselves. They also did not store
the feed since they used free-grazing. Moreover, they did not wash their hands or the udders of the
cow before milking.

5.2 Support of interventions to safety control measures
According to literature, the types of dairy development interventions that support SCMs in the raw
milk value chain were NGOs, private enterprises and governmental organisations. The provided
support was mainly capacity building, provision of assets and loans. The empirical study among
farmers and representatives showed that the perceived and intended support differed. The NGO
MoreMilkiT focussed on improving the knowledge level through training while the private enterprise
Tanga Fresh only gave training on demand and focussed more on the provision of milk cooling tanks
for the MCCs. However, most farmers perceived strong support from MoreMilkiT while most farmers
perceived no support from Tanga Fresh.

5.3 Inclusiveness of interventions
The inclusiveness of women and youth is based on ownership, voice, risk and reward. On these topics,
both the NGO and the private enterprise included women and youth. However, MoreMilkiT actively
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supports the position of women and youth. In contrary, Tanga Fresh only actively supports youth.
Because of the high participation of women in both interventions, their voice had a major influence
on the key decisions while the youth had a low influence. There were no risks for youth and women
as result of the intervention. However, there were cultural risks among Maasai farmers and risks
among youth regarding their attitude towards milking. Women and youth benefitted from MoreMilkiT
and Tanga Fresh intervention mainly by increased knowledge, increased milk production and thereby
their income increased as well.
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6 Recommendations
Based on the insights gained from this research, recommendations are formulated for both
interventions: MoreMilkiT and the Tanga Fresh Intervention. In addition, recommendations for future
research and methodological recommendations are formulated.

6.1 Recommendations for both interventions
These recommendations regarding the SCMs apply to both MoreMilkiT and Tanga Fresh.





During the training the following topics regarding SCMs should be discussed, in Morogoro and
Tanga1:
 The hazards of the use of tap water without heating used for udder cleaning and hand
washing.
 The advantages of the use of boiled water for cleaning hands, equipment and udder, before
and after milking.
 The importance of disinfection of the udder after milking.
 The use of a specific water bucket for hand washing purposes and a specific bucket for udder
washing purposes to prevent contamination. In addition, this bucket should be stored in a
clean place.
 The importance of appropriate feed storage facilities, with a follow-up training on how to build
these facilities themselves on their farm.
 The need for removal of feed on which mould is detected.
 Practical training on how to design a hygienic (cement) milking floor.
 Training on how to make a cleaning plan for animal, personal and environmental hygiene.
 Practical training on simple cooling methods such as immersing milk cans in a trough of
running cool water, see page 22, figure 22.
There should be started with the provision of cleaning and disinfection material for personal and
animal hygiene in Morogoro and Tanga.
There should be anticipated on the challenges regarding the low participation of the youth.

6.2 Specific recommendations for MoreMilkiT




During the training in Wami Dakawa, the following extra topics should be discussed:
 Importance of consultation of the veterinarian before the use of veterinary drugs or
antibiotics for the cow.
 Basic and simple explanation about the importance of the use of (cooked, clean) water and
soap before and after milking for cleaning the udder instead of letting the calf suck the udder
before and after milking.
 The hazards of a long storage time at room temperature and potential SCMs.
There should be a special approach when setting up the market hubs in Wami Dakawa for the
Maasai farmers. This approach should include:
 A policy to mix people from outside the Maasai tribes, in order for women to have equal rights.
 A more basic explanation of the SCMs, to include uneducated farmers. So, they are also able
to understand the message and apply the knowledge at their farms.

1

Some farmers receive support from both MoreMilkiT as Tanga Fresh. Therefore, it should be monitored
whether farmers already received training on these topics or not, in order to have no overlap in training from
the two interventions.
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The provision of food-grade plastic storage containers should be extended in Morogoro.

6.3 Specific recommendations for the Tanga Fresh intervention






Invest in regular training to increase the knowledge of the farmers in Tanga.
Include farmers from Ngulwi in the intervention and in the training.
Include feed storage control in the training.
Monitor whether all the farmers in Tanga, whom supply to the MCC, receive the support through
training and take corrective action if farmers do not receive training.
The provision of stainless-steel containers should be extended in Ngulwi.

6.4 Recommendations for future research
With this research insight was gained in the SCMs as implemented among farmers in the raw milk
value chain. However, for future research the SCMs among other actors in the chain could be analysed
to gain a more complete view on the measures in the whole chain. The data provided by this research
gives a first impression of the measures taken by farmers. Based on this knowledge, there could be a
more specific research to the SCMs, e.g. by analysing the frequencies of cleaning or spraying etc.
Moreover, during this research only two interventions were taken into account, an NGO and a private
enterprise, future research could assess more interventions or the role of the government in the
support of SCMs in the dairy chain. Moreover, the actual safety of the raw milk should be assessed
with e.g. milk samples along the chain to analyse what the major safety hazards are for the specific
villages. Instead of focussing on the inclusiveness of the dairy development interventions, there could
be looked into the challenges that arise from the culture and from the attitude among farmers within
the villages.

6.5 Methodological recommendations
Regarding the methodology of this research, it need to be noted that the translators which assisted in
collecting the data were an absolute must. Without them this research, especially the interviews with
farmers, could not have been done. It is important to find translators who are social, know the culture
and know the topic on which the research is done. Also, the cultural differences were a challenge and
therefore it is wise to collaborate with someone who is already familiar with the African culture. It is
important to have connections and informal relations with people and straight forward
communication is not common. Regarding data collection, in Morogoro, researchers can collect the
data without any problems. However, in Tanga, especially in Lushoto District, the immigration office
is very strict with respect to control of papers such as the control of research permit. Thus, it will be
wise to go first to the immigration office in Lushoto instead of directly start with collecting the data.
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7. Research evaluation
7.1 Evaluation research questions and objective
In this part the research questions and research objective are evaluated. The research questions
were:
1. Which type of dairy development interventions can support the safety control measures in the
raw milk chain?
2. Which safety control measures are currently used in the raw milk value chain at farmer level
in Tanzania?
3. How is the support of dairy development interventions to SCMs perceived by farmers and by
representatives?
4. How inclusive are the dairy development interventions as perceived by farmers and
representatives?
The first question was answered by doing literature research. My literature research was broader then
the first question since I had to get familiar with the topic. The second question was answered by
conducting the one-on-one interviews with the farmers, so I could get a clear overview of the safety
control measures taken at farmer level. The third question was answered by using the 3-point Likert
scale to assess how much the intervention supported the safety control measures according to the
representative and farmers. Only the indication of 1, 2 or 3 would not have been enough to answer
the question, since also the reasons why the farmers choose for 1, 2 or 3 are of major importance,
especially if you want to know how the intervention supported the SCMs. Therefore, the question why
was chosen for the score was added. This gave a good insight in the activities done by the interventions
according to both parties, farmers and representatives. The inclusiveness of the interventions was
assessed by using the four criteria, which gave insight in the most important aspects of inclusiveness.
For the three questions assessed with qualitative research, only the farmers were taken into account.
Thus in order to gain a more complete view on the whole dairy value chain, more actors in the chain
should be interviewed.
The overall objective of this research was:
‘To gain insight in how dairy development interventions support the safety control measures and how
inclusive these interventions are in the raw milk value chain in Tanzania, in Morogoro and Tanga, at
farmer level.’
With this research, insight was gained in the implemented safety control measures by conducting a
research consisting of mainly open questions. Also the support of the dairy development interventions
to the SCMs was assessed. However, since there was little known about the interventions before the
interviews were conducted, the interviews were not that specific. Therefore, the responses are also
broad and for further research more specific questions should be asked. But with this research it was
really interesting to see the main differences between the support of a NGO and of a private
enterprise. The inclusiveness of the interventions in the raw milk value chain in Tanga and Morogoro
were assessed and it appeared that the challenge is more outside the intervention. Thus, these
outcomes are very clear and can help to improve the approach and the support of the interventions
to the SCMs. Which finally can result in an improved safety of the raw milk in Tanzania.
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7.2 Reflection on the research process
Selected literature
The selected literature used for this research was collected from databases such as Web of Science,
Scopus and Google Scholar. Since there was not much literature about the safety control measures
used in Tanzania, literature was searched on potential safety control measures. These outcomes were
used to create the interview guides for farmers and representatives. Since scientific literature about
the interventions were limited, reports from the NGO or company were used to gain information
about the interventions. Moreover, about the inclusiveness of the interventions was not much
information in the literature. Therefore, the literature found was only used for the basis of the
interview questions.
Collected data
Thanks to the two experienced translators, all the interviews with the farmers were conducted in
Swahili. Since they both work in the agriculture sector, they could explain more about a certain topic
to the farmer if needed. The answers were also reported in English, this reduced the language gap
between me and the farmers. The distance from one village to another was a challenge, since it took
for example two hours (one-way) to go from our hotel in Morogoro to the first village Manyinga.
Moreover, to go from Morogoro Region to Tanga Region took another five hours by bus. In addition,
to go from Tanga Region to the village Mwangoi, it took another two hours by car. This also had a
great impact on the budget, since we had to rent and fuel the car and pay the driver to go to the
villages. Besides that, I only had a VISA and no research permit which was challenging in Tanga,
Lushoto, at the immigration office. I was not allowed to go into the field and collect data without a
research permit. They want to arrange the permit for $200. This was not in my budget so I decided
not to join the research activities in Lushoto, Mwangoi and Ngulwi. At the end of the day the rest of
the team reported their findings to me, illustrated with pictures. Luckely, I could visit the farms in
Morogoro, where the immigration services are less strict with the requirements for a research permit.
The data collection from the intervention representatives went very smooth since they both spoke
English. The data collected from the interventions representatives was satisfying. However, it would
have been nice to interview multiple representatives per intervention. Due to restricted time and
connections this was not possible.
T-M approach
Most factors that were of influence on the milk safety were technological. However, if there is a lack
of knowledge on how to conduct those technological measures, the milk safety will not improve.
Therefore managerial practices should be improved by giving training etc. These managerial factors
are often of major importance on the final quality and safety. Besides the importance of the
management factor, the technological factors should not be underestimated. For example, adequate
feed storage facilities are essential to ensure the safety of the feed. To use the T-M approach, both
sides are highlighted which gives an clear overview of all the possible failures along the chain.
Moreover, it gives insight in the areas were improvement is needed and possible.
Adequacy of research instrument
The research instruments were the semi-structured interviews and the 3-point Likert scale. The
interview on safety control measures with the farmers was effective to gain information in a broad
way. However, sometimes one farmer mentioned an aspect what is a very common practise but other
farmers do not mention this while, in fact, they do the same. For example, the use of a cup to pour
the water out of the handwashing bucket is very common but not all the farmers mentioned it. But
since the number of farmers which were interviewed was large, the interviews give an adequate
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overview of the situation in Morogoro and Tanga. The 3-point Likert scale used for all the respondents
gave a good indication of the support perceived by farmers and intended by the representatives.
However, since the farmers in Tanga also received support from MoreMilkiT, some rated the safety
control measures according to the support they received from MoreMilkiT. Luckily, this was stated on
the answer sheets so it could be adjusted before the data was analysed. The interviews regarding the
inclusiveness of the interventions were adequate to answer the research question. However, some
farmers also mentioned e.g. challenges faced not because of the intervention but as a result of other
factors, such as the lack of knowledge or education.
Evaluation research framework
With the structure of this research framework, I could systematically analyse the different safety
control measures at the farmer. It becomes clear were the main challenges are and where there are
opportunities to improve the situation by the farmer.

7.3 Researcher evaluation
This research started in August 2016 with the discussion of the topic with James Ledo, PhD student on
this topic. Since the topic of this thesis is the support of interventions to the safety control measures
in the raw milk value chain in Tanzania and the role of inclusiveness, I had to read and study many
articles before I understood the situation in Tanzania. Then unexpectedly, the data collection started
one month earlier, already in the beginning of December. Fortunately, I could finish my methods and
arrange my VISA and vaccinations on time. Once arrived in Africa, Tanzania, I had to adjust to a new
country with a very different culture then I am used to in Europe. I have never been to Africa before
and therefore this was challenging for me. Since the interviews with farmers were in Swahili, I could
not catch up with the conversation between the translator and the respondent. Therefore, I was also
not able to add more questions if the answer was not enough. However, the translator was very
experienced and I believe he did the best he could to get the answers to the questions. For the data
analysis, I coded and labelled the outcomes and made an analysis of the safety control measures for
the four villages. For the support of the interventions to the safety control measures I made the
distinction between the two interventions which were applied in the two Regions. The same
distinction was made for the analysis of the inclusiveness. The fact that I did not visit the farms in
Tanga myself, could have been of influence on the results. This lack of information was tried to be
minimized by discussing the characteristics of the farms with the rest of the team. It took some time
to make a clear overview of the results afterwards. Since I had to make compromises which
information to show and which information is redundant. I think this report contains the most
important information and gives a clear overview of the data as collected in the field in Tanzania.
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Appendix I Interview guide for farmers
Dear Sir/Madam,
My name is Marieke van Noppen from Wageningen University, Netherlands. I am a researcher
studying the milk quality and the support of dairy chain interventions in Tanzania. I am interviewing
smallholder dairy farmers on the extent of support received from e.g. MoreMilkiT or the Tanga Fresh
Intervention. During this interview, we will discuss your daily activities on the farm.
The interview will take approximately one hour. Your answers will be handled confidentially and any
answer is correct. Do you mind if this interview is recorded?

A. General information
QN
A1
A2
A3
A4
A5

Question
Name of interviewee
Contacts (phone/email)
Date of interview
District and village
Age of respondent

A6
A7

Sex of respondent
Level of education

A8
A9

Are you able to read and write?
How many milk producing
cows do you have on this farm,
including the cows in between
lactations?
How long have you been
practising dairy farming?
Who do you sell the milk to?

A10
A11

A12
A13

Have you received support?
Which intervention provided
this support?

A14

For which market do you
produce?

A15

Dairy farming system

Response

O 21-30 yrs. O 31-40 yrs.
O 41-50 yrs. O More than 50 yrs.
O Male O Female
O No school attendance
O Primary school level
O Secondary school level
O Post-secondary training certificate
O Higher education level

O Co-operative
O Neighbour/friend/relative
O Traders
O Industry
O Others, please specify: _______________________________
Yes / No
O MoreMilkiT
O Tanga Fresh Intervention
O Others, please specify: _______________________________
O None
O Formal
O Informal
O Zero grazing
O Semi grazing
O Free grazing

I

B. Implemented safety control measures
Safety
Control
Measure
AHM
Prevention

QN

Interview question

B1

How do you prevent your cows from
getting diseases, e.g. mastitis?
If you use drugs for the cow(s), what
do you do with the milk?
How do you prevent contaminated
milk from being consumed?
How do you detect an ill cow?
What do you do when a cow is ill?

B2
B3
AHM
Treatment

B4
B5
B6
B7

B8
B9
AHM
Veterinary
services

B10
B11
B12
B13
B14
B15

Do you use drugs for the cow?
How do you decide about the
antibiotics to use, by yourself or after
consultation with e.g. veterinarian?
How do you store the antibiotics?
For how long do you use these
antibiotics?
How is your contact with the
veterinarian?
When does the veterinarian come to
the farm?
What type of service does the
veterinarian provides?
What does the veterinary do during a
consult?
What is the role of the veterinarian in
prevention of diseases?
What is the role of the veterinarian in
treatment of diseases?
What do you feed the cow (type of
feed)?

FS
Feed type

B16

FS
Storage
facilities
FS
Feed
inspection
AH
Practices

B17

How do you store the feed?

B18
B19
B20
B21

How do you inspect your feed?
Do you check for mould?
How do you check for mould?
How do you clean the udder before,
during and after milking?
How do you disinfect the udder
before, during and after milking?
What kind of soap do you use for
handwashing, udder cleaning and
milking area cleaning?

B22
AH/PH/EH
Cleaning/
disinfection
material
PH
Practices
PH
Cleaning
facilities

B23

B24
B25

Response

Yes / No

Yes/ no

How do you clean your hands before,
during and after milking?
Where do you wash your hands, do
you have specific hand washing
baskets in the milking area?

II

EH
Practices

B26

How do you clean the milking area
before, during and after milking (e.g.
shed, floor, equipment cleaning)?

Milk shed:
Milk floor:
Milking equipment:

B27

B28

EH
Pest control

B29
B30

What kind of cleaning plan do you
have? (e.g. written or in mind, what is
the plan)
How often do you clean the place
where cows are being milked?

How do you keep away rodents, birds
and cockroaches from your farm?
How do you keep away rodents, birds
and cockroaches from the milking
area?
What kind of containers do you use to
store the milk?

HD
Type of
container

B31

HD
Type of
floor
MT
Storage
conditions

B32

What is the material of the floor where
the cow is being milked?

B33

What are the storage conditions of the
milk after milking?
How long do you store the milk?
Do you heat the milk before selling it?
What type of milk tanks/baskets do
you have to store the milk?

MT
Type of
cooling
facilities
MT
Quality
check
KL
background
KL
Type of
education
KL
From whom
KL
Topic
education

B34
B35
B36

B37

How do you check for milk quality
after milking?

B38

How many years of experience do you
have in farming?
What kind of education did you follow
regarding farming (e.g. training,
school)?
From whom did you receive the
education?
What was the topic of the education?

B39

B40
B41

O Daily
O weekly
O monthly
O others, please specify:
_________________________________

O Plastic
O stainless steel or aluminium
O others, please specify:
_________________________________

O How to keep cows healthy
O Feed storage practices
O Hygienic practices
O Milking practices
O Milk storage
O Milk cooling practices
AHM: Animal health management, FS: Feed storage control, AH: Animal hygiene, PH: Personal hygiene,
EH: Environmental hygiene, HD: Hygienic design, MT: Milk treatment, KL: Knowledge level

III

C. Perceived help of intervention to safety control measures by farmer
Can you choose how much help you received from the intervention (MoreMilkiT through e.g.
training and market hubs and Tanga Fresh Intervention through e.g. training, credit and milk cooling
tanks) to the topics below on a scale from 0 to 2? Can you also explain why you give this score to the
topic?
Scoring scale
0 = no help, 1 = a bit help, 2 = a lot help.

0
No help:
The intervention does not help this
topic at all.

1
A bit help:
The intervention helps this topic,
however, there is still more help
needed.

Safety control
measure

QN

Indicator

Animal health
management

C1

Prevention of diseases

C2

Treatment of diseases

C3

Veterinary services

C4

Feed type

C5

Storage facilities

C6

Feed inspection

C7

Practices

C8

Cleaning facilities

C9

Cleaning and disinfection
material

C10

Practices

C11

Cleaning and disinfection
material

C12

Pest control

C13

Practices

C14

Cleaning facilities

C15

Cleaning and disinfection
materials

C16

Type of milk containers

C17

Type of cow shed

C18

Storage time

C19

Cooling facilities

C20

Knowledge level

Feed storage
control

Personal
hygiene

Environmental
hygiene

Animal
hygiene

Hygienic
design

Milk
treatment

Knowledge
level

2
A lot help:
The intervention strongly helps this
topic.

Scoring of support (scale:
0-2)
0
1
2

Why did you chose this
score?

IV

D. Perceived inclusiveness of MoreMilkiT by farmer
Criteria
Ownership

Voice

QN
D1

Question
How are women involved in MoreMilkiT
(e.g. market hubs, training)?

D2

How is youth (15-35 years) involved in
MoreMilkiT (e.g. market hubs, training)?
How were women given equal right in
deciding about important decisions (e.g.
the leaders of the dairy market hubs and
deciding about the priorities within the
market hub)?
How were youth given equal right in
deciding about important decisions (e.g.
the leaders of the dairy market hubs and
deciding about the priorities within the
market hub)?
What challenges do women face as a
result of their participation in the
intervention?
What challenges do youth face as a result
of their participation in the intervention?

D3

D4

Risk

D5

D6

Reward

D7

How have women benefited from their
participation in the intervention?

D8

How have youth benefited from their
participation in the intervention?

Response

E. Perceived inclusiveness of Tanga Fresh Intervention by farmer
Criteria
Ownership

QN
E1

E2

Voice

Risk

E3

E4

How were youth given equal right in
deciding about important decisions (e.g.
location of MCC, who receives a loan)?

E5

What challenges do women face as a
result of their participation in the
intervention?
What challenges do youth face as a result
of their participation in the intervention?

E6

Reward

Question
How are women involved in Tanga Fresh
Intervention (e.g. receiving loans and
involvement in MCC)?
How is youth (15-35 years) involved in
Tanga Fresh Intervention (e.g. receiving
loans and involvement in MCC )?
How were women given equal right in
deciding about important decisions (e.g.
location of MCC, who receives a loan)?

E7

How have women benefited from their
participation in the intervention?

E8

How have youth benefited from their
participation in the intervention?

Response

V

Appendix II Interview guide for intervention representative
Dear Sir/Madam,
The research is titled ‘Support of the dairy development interventions on safety control measures in
the dairy value chain in Tanzania and the role of inclusiveness.’ The purpose of this interview is to
investigate how the intervention contributed to the safety control measures and how inclusive the
interventions intended to be in terms of involvement of the women and youth.
Thank you for participation in this research. Your answers will be processed anonymously and the
answers will be handled confidentially. The interview will take approximately one hour. Do you mind
if this interview is recorded? Please, be assured that this interview will contribute to the successful
completion of the research, improve the services provided to the farmer and finally improve the milk
quality.

A. General information
A1
A2
A3
A4
A5
A6
A7

Name
Name of organization
Position in the organization
Role in dairy sector
Contacts (phone/email)
Date of interview
Name of interviewer

VI

B. Intended support of the intervention to safety control measures
Can you how much the intervention (MoreMilkiT through e.g. training and market hubs and Tanga
Fresh Intervention through e.g. training, credit and milk cooling tanks) supports the safety control
measures below on a scale from 0 to 2? Can you also explain why you give this score to the topic?
Scoring scale
0 = no support, 1 = moderate support, 2 = strong support.
0
1
2
No support:
Moderate support:
Strong support:
The intervention does not support
The intervention support this topic,
The intervention strongly support this
this topic at all.
however, there is still more support
topic.
needed.
Safety control
measure

QN

Indicator

Animal health
management

C1

Prevention of diseases

C2

Treatment of diseases

C3

Veterinary services

C4

Feed type

C5

Storage facilities

C6

Feed inspection

C7

Practices

C8

Cleaning facilities

C9

Cleaning and disinfection
material

C10

Practices

C11

Cleaning and disinfection
material

C12

Pest control

C13

Practices

C14

Cleaning facilities

C15

Cleaning and disinfection
materials

C16

Type of milk containers

C17

Type of cow shed

C18

Storage time

C19

Cooling facilities

C20

Knowledge level

Feed storage
control

Personal
hygiene

Environmental
hygiene

Animal
hygiene

Hygienic
design

Milk
treatment

Knowledge
level

Scoring of support (scale:
0-2)
0
1
2

Why did you chose this
score?

VII

C. Intended inclusiveness of MoreMilkiT
Topic
Women

QN
D1
D2

Youth

D3
D4

Ownership

D5
D6

D7
Voice

D8
D9
D10
D11
D12

Risk

D13
D14

Reward

D15
D16
D17

Question
Is the intervention targeted at women?
How does the intervention increase
participation of women?
Is the intervention targeted at youth (15-35
year)?
How does the intervention increase
participation of the youth?
What are major properties of the intervention
(besides facilitating market hubs, training)?
How are women involved in the properties of
the intervention (or in the market hubs,
training)?
How are youth involved in the properties of the
intervention (or in the market hubs, training)?
What are the key-decisions made during the
intervention?
How were women given equal right in deciding
about key decisions?
How was youth given equal right in deciding
about key decisions?
Who makes the key decisions?
Is there a possibility for review for the women
and youth of the decision made?
What challenges do you perceive for women as
a result of the intervention?
What challenges do you perceive for youth as a
result of the intervention?
What benefits are there in this intervention?
How have women benefited from their
participation in the intervention?
How have youth benefited from their
participation in the intervention?

Response
Yes / No

Yes / No

Yes / No

VIII

D. Intended inclusiveness of Tanga Fresh Intervention
Topic
Women

QN
D1
D2

Youth

D3
D4

Ownership

D5
D6
D7

Voice

D8
D9
D10
D11
D12

Risk

D13
D14

Reward

D15
D16
D17

Question
Is the intervention targeted at women?
How does the intervention increase
participation of women?
Is the intervention targeted at youth (15-35
year)?
How does the intervention increase
participation of the youth?
What are major properties of the intervention
(e.g. loans and MCC’s)?
How are women involved in these properties of
the intervention (e.g. loans and MCC’s)?
How are youth involved in these properties of
the intervention (e.g. loans and MCC’s)?
What are the key-decisions made during the
intervention?
How were women given equal right in deciding
about key decisions?
How was youth given equal right in deciding
about key decisions?
Who makes the key decisions?
Is there a possibility for review for the women
and youth of the decision made?
What challenges do you perceive for women as
a result of the intervention?
What challenges do you perceive for youth as a
result of the intervention?
What benefits are there in this intervention?
How have women benefited from their
participation in the intervention?
How have youth benefited from their
participation in the intervention?

Response
Yes / No

Yes / No

Yes / No

IX

Appendix III Detailed description of the safety control measures
Animal health management
Detection of diseases
In all villages, an ill cow was mainly detected by observation of changes in behaviour, like a loss in
appetite and lazy behaviour, by changes in physical appearance, like dry muzzle and erected skin hair
and a dropping milk production.
Prevention of diseases
Some preventive measures were taken in all four villages, whereas some measures were only taken
in some or only one village(s). In all villages, anti-insect spray was used e.g. Paranex (see figure 10,
image 1). This was used by all farmers (10/10) in Morogoro, most farmers (5/6) in Ngulwi, whereas
only one farmer (1/6) in Mwangoi, Tanga used anti-insect spray. The use of vaccination is used by most
farmers (7/12) in Tanga and half of the farmers (3/6) in Manyinga, however, in Wami Dakawa,
vaccination is not mentioned to prevent the cow from diseases. Farmers kept general hygiene as
preventive action in both regions. The use of deworming drugs is mentioned by one farmer in
Manyinga, one farmer in Wami Dakawa and by three farmers in Ngulwi but not in Mwangoi. Thus,
anti-insect spray, use of vaccination, keeping general hygiene and usage of deworming drugs were
measures observed in multiple villages. Some practices were observed in only one village, these
practices are described per village. In Manyinga, some farmers (2/6) put the milk in a closed container
to prevent contamination of the milk, one farmer mentioned zero-grazing and one farmer mentioned
the practise of milking all the milk as measure to prevent diseases. In Wami Dakawa, a farmer (1/4)
gives traditional boil to the cow to prevent the cow from getting diseases. In Ngulwi, some farmers
(2/6) give the cows sufficient feed and one farmer used supplements to prevent cow(s) from getting
diseases. In Mwangoi, some farmers (2/6) sprayed a medicine and one farmer used dipping of the
cows for pest control and applied good farming practices to prevent the cows from getting diseases.
One farmer in Mwangoi did not take any preventive action, the farmer treated the cow when it gets
sick.
Treatment of diseases
Action when disease is detected: If there was an ill cow detected, all farmers (12/12) in Tanga called
the veterinarian to ask him to come to the farm and to consult him about the antibiotics to use. In
Morogoro, only 5/6 farmers in Manyinga and 2/4 farmers in Wami Dakawa called the veterinarian for
consultation about the antibiotics to use. However, in Manyinga, one farmer did not consult the
veterinarian if there was a difficulty in getting contact with the veterinarian. In Wami Dakawa, one
farmer mentioned that the veterinarian only comes to the farm if the problem was complicated and
one farmer mentioned that there was no direct contact with the veterinarian. The farmer which did
not have direct contract with the veterinarian, discussed the signals of the disease with the head of
household, which went to the veterinary shop, explained the problem there, purchased the drugs or
antibiotics and treated the cow himself. Thus, one farmer in Wami Dakawa decided himself, without
education on veterinary practices, about the treatment of the cow by detection of a disease, this is in
contrast with the literature which states that only the veterinary medicines as prescribed by the
veterinarians can be used (FAO, 2011). In Wami Dakawa, one farmer studied Animal Science, and
treated the cows himself, though if he needed assistance from a veterinarian, the contact with the
veterinarian was good.
Prevention contaminated milk from consumption
In all villages, contaminated milk was prevented from being consumed by allowing the calves to suck
the milk freely instead of only allow the calves to suck at set time. This was done by all farmers (4/4)
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in Wami Dakawa, by most (4/6) farmers in Mwangoi and by some farmers (2/6) in Manyinga and some
(2/6) in Ngulwi. Most farmers (4/6) in Manyinga, half of the farmers (3/6) in Ngulwi and most farmers
(4/6) in Mwangoi withdrew the milk from the cow and gave it to the dogs or threw the milk in a hole.
Both activities prevent the consumption of the contaminated milk by humans. This is in line with the
guide to dairy farming practices from the FAO which states that the milk from sick animals and animals
under treatment should be separated (FAO, 2011). Moreover, Redding concluded that a drug-specific
withdrawal time should be followed before milk is sold (Redding et al., 2014). However, it was not
clear for how long the milk is withdrawn from the cow.
Storage of veterinary drugs
No farmers in Tanga and half of the farmers (3/6) in Manyinga stored the antibiotics at home. Half of
the farmers (3/6) in Manyinga and most farmers (3/4) in Wami Dakawa stored the antibiotics at home,
mainly at room temperature, one farmer stored the antibiotics in the refrigerator. The duration of the
usage of the antibiotics depends on the prescribed period for the specific disease, in most cases ≤ 7
days, see table 6. One farmer in Wami Dakawa indicated that the period of the use of antibiotics
exceeded 7 days.
Veterinarian services
With respect to the services provided by the veterinarian, all farmers (6/6) in Manyinga, (6/6)
Mwangoi and (6/6) Ngulwi and most farmers (3/4) in Wami Dakawa mentioned that the veterinarian
provided treatment of specific diseases by e.g. injection, drugs or medicines. Also in all villages, the
prescription of medicines for certain diseases were mentioned, by 4/6 farmers in Manyinga, by 2/4
farmers in Wami Dakawa, by 3/6 farmers in Mwangoi but only by one farmer in Ngulwi. An example
of a prescribed medicine mentioned by a farmer in Mwangoi was the use of acaricides and technics
such as dipping. Also, inspection of the health of the cow is done by the veterinarian in all the villages,
most mentioned in Wami Dakawa (2/4) and Ngulwi (3/6) and less in Manyinga and Mwangoi (both
1/6). These services were mentioned in all villages, however, some veterinarian services were only
mentioned in one village; Only in Manyinga it is very common (5/6) for the veterinarian to provide
health services during visits to the farm and one farmer in Manyinga mentioned that the veterinarian
cuts the horns from the cow(s) to prevent injuries to other animals. Only in Wami Dakawa, one farmer
mentioned the provision of education to farmers, the implementation of national programs and the
assisting in calving by the veterinarian. Only in Ngulwi the veterinarian kept record of the treatment
in the farmer’s book. Only in Mwangoi, half of the farmers (3/6) mentioned that the veterinarian
checks the cows after treatment.
In addition, in all villages the advising role of the veterinarian was mentioned. However, the topics
differed between the villages. All farmers (6/6) in Mwangoi, some farmers (5/6) in Ngulwi, half of the
farmers (3/6) in Manyinga and only one farmer (1/4) in Wami Dakawa mentioned the advice on good
farming practices. Most farmers (5/6) in Mwangoi and Manyinga, half of the farmers (3/6) in Ngulwi
and only one farmer (1/4) in Wami Dakawa mentioned the advice on how to prevent diseases. In
Mwangoi most farmers (4/6), in Ngulwi half of the farmers (3/6) and in both villages in Morogoro only
one farmer mentioned the advice on best feeding practices for the cows. Advice on hygienic practices
were mentioned in Ngulwi by half of the farmers (3/6) and in Manyinga by one farmer (1/6) but this
was not mentioned in the other villages. Advice on how to detect clinical signs of certain diseases was
mentioned by one farmer in Manyinga and by one farmer in Ngulwi. One farmer in Wami Dakawa and
one farmer in Mwangoi mentioned the advice of the veterinarian in the best way to build a cattle
shed. Only in Ngulwi, one farmer mentioned that the advice of the veterinarian was on the use of
supplements and on milking practices during treatment.
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In Manyinga half of the farmers (3/6), in Ngulwi some farmers (2/6) and in Mwangoi one farmer (1/6)
mentioned the visit to the farm as a service provided by the veterinarian. However, this is not
mentioned at all by the farmers in Wami Dakawa.
Feed storage control
Feed type
All farmers in Morogoro and Tanga, whom used zero grazing, fed cut grasses to the cows. In Wami
Dakawa, half of the farmers (2/4) used free grazing, so in that case the feed used was fresh grass.
These farmers did not add other feed types. All farmers (6/6) in Manyinga, two farmers in Wami
Dakawa, half of the farmers (3/6) in Ngulwi and one farmer (1/6) in Mwangoi combined the cut grasses
with fodder. Most farmers (5/6) in Manyinga, half of the farmers (2/4) in Wami Dakawa, most farmers
(4/6) in Ngulwi and half of the farmers (3/6) in Mwangoi added supplements (e.g. mineral stones,
molasses, ‘Super Milk’ or ‘Introvet’). Half of the farmers (3/6) in Manyinga, half of the farmers (2/4) in
Wami Dakawa, half of the farmers (3/6) in Ngulwi and half of the farmers (3/6) in Mwangoi added
concentrates (e.g. sunflower seed cake and Maize Bran). Feeding concentrates increase the
subsequent udder health of the cows (Svensson et al., 2006).
Storage facilities
Most farmers (5/6) in Manyinga, half of the farmers (2/4) in Wami Dakawa, some farmers (2/6) in
Ngulwi and half of the farmers (3/6) in Mwangoi stored the grasses outside the house with or without
a shed, see figure 10, image 2 for a traditional cow shed. Two farmers in Wami Dakawa stored their
feed in a traditional cow shed, one of them put the goat faeces first and stored the feed on top of that.
Half of the farmers (3/6) in Mwangoi stored the feed in the house on the floor, this was only done by
one farmer in Manyinga and by one farmer in Ngulwi. Half of the farmers (2/4) in Wami Dakawa, some
farmers (2/6) in Ngulwi and one farmer (1/6) in Mwangoi did not store the feed for the cows. The feed
was not stored because e.g. the farmer uses free-grazing (Wami Dakawa), owning a plant (Ngulwi) or
the farmer cuts the grass if feed is needed (Mwangoi). One farmer in Ngulwi did not store the feed
unless it was crop harvesting time. Most farmers (4/6) in Mwangoi, half of the farmers (3/6) in Ngulwi,
half of the farmers (2/4) in Wami Dakawa and one farmer (1/6) in Manyinga stored the fodder and
concentrates in jute bags, see figure 10, image 3. In Wami Dakawa two farmers mentioned that these
jute bags were stored outside under a shed. One farmer in Manyinga mentioned as well plastic basins
to store the concentrates in. This is not in line with the requirement to ensure appropriate storage
conditions to avoid feed spoilage or contamination (FAO, 2011).
Feed inspection
All farmers in Morogoro using zero grazing (6/6 in Manyinga and 2/4 in Wami Dakawa) and half of the
farmers in Tanga (6/12), inspect their feed for dirt or mould by regular physical observation. Only in
Ngulwi, half of the farmers (3/6) spread the feed on the floor to inspect for dirt or mould. Half of the
farmers (3/6) in Ngulwi, one farmer in Manyinga and one farmer in Mwangoi turned the feed upside
down. In all villages, the feed was inspected for colour, temperature and moisture content. Only one
farmer in Manyinga inspected the feed by checking the smell of the feed. One farmer in Manyinga and
one farmer in Ngulwi mentioned that the part that contains mould was removed. To reject mouldy
and sub-standard feed is in line with the FAO report of good farming practices (FAO, 2011). This is in
line with the safety control measure that there should be control over storage of feed (FSANZ, 2009).
However, there was no control mentioned over the preparation or suppliers of the feed. One farmer
in Manyinga poured the feed through a sieve to remove the mould. Two farmers in Wami Dakawa and
one farmer in Mwangoi did not inspect the feed since there was no storage of the feed.

XII

Animal hygiene
Practices and cleaning materials
Before milking, all farmers (6/6) in Manyinga, half of the farmers (2/4) in Wami Dakawa, all farmers
(6/6) in Ngulwi and all farmers (6/6) in Mwangoi clean the udder. All farmers (12/12) in Manyinga and
in Mwangoi use either warm or hot water to clean the udder. Whereas in Wami Dakawa and Ngulwi,
warm or cold, untreated water is used to clean the udder. The use of soap is mentioned by half of the
farmers in Manyinga, and only by one farmer in Wami Dakawa, Ngulwi and Mwangoi. In Ngulwi, one
farmer stated that the use of soap is discouraged and therefore no soap is used. Only one farmer in
Wami Dakawa uses carbolic soap which functions as a disinfectant. All other farmers in Morogoro
mentioned not to use disinfectant and in Tanga the use of disinfectant was not mentioned. Two
farmers (2/4) in Wami Dakawa only cleaned the udder if there was visible dirt like mud on the udder,
if there was no visible dirt, they just let the calf suck before and after milking. After cleaning the udder
or letting the calf suck, most farmers (4/6) in Manyinga, most farmers (3/4) in Wami Dakawa, most
farmers (5/6) in Ngulwi and half of the farmers (3/6) in Mwangoi dried the udder with a ‘clean’ piece
of cloth or a towel, see figure 10, image 4 and 5 for examples of the ‘clean’ cloth. Before milking, to
facilitate the milking process, one farmer in Mwangoi used milking salves and some farmers (2/6) in
Manyinga half of the farmers (3/6) in Ngulwi and one farmer in Mwangoi used milking or cooking oil.
All farmers in Manyinga and most farmers (3/4) in Wami Dakawa mentioned that the udder was not
cleaned after milking. One farmer in Wami Dakawa mentioned to clean the udder with hot water after
milking. In Manyinga, one farmer dried the udder after milking with a clean cloth. Most farmers (3/4)
in Wami Dakawa and one farmer in Manyinga let the calf suck after milking instead of cleaning the
udder. Cleaning of the udder was not mentioned in Ngulwi and Mwangoi.
Personal hygiene
Practices and cleaning and disinfection material
In Morogoro and Tanga all farmers washed their hands before milking with clean water and soap, see
figure 10, image 4 for an example of the bar soap. Only in Tanga, half of the farmers (3/6) in Ngulwi
and (3/6) in Mwangoi indicated that the water used for handwashing was warm. There are no criteria
for the farmer to indicate the water as clean, it is possible that the farmer perceived the water from
the tap as clean. However, the water quality in Tanzania is poor, the water should be heated before it
is used for cleaning purposes. After milking, one farmer in Manyinga and in Wami Dakawa washed
their hands with only water. Half of the farmers in (3/6) Manyinga, most farmers (3/4) Wami Dakawa
and all farmers in Mwangoi wash their hands with clean water and soap, in Mwangoi half of the
farmers even mention that warm water was used. One farmer in Mwangoi mentioned the use of a
clean towel to dry hands afterwards. In Ngulwi, no personal hygiene practices after milking were
mentioned. The practices are in line with a study in Arusha, Tanzania, which concluded the
contamination of milk can be explained by the fact that 78% of farmers used unboiled water to wash
equipment, udder, and hands, 89% did not use disinfectants and 79% did not have milk storage
facilities (Lubote et al., 2014).
Cleaning facilities
In both regions, almost all farmers used for hand washing a bucket filled with tap water, often used in
combination with a cup to pour the water out. One farmer in Wami Dakawa and one farmer in
Mwangoi did not use a bucket, instead they tapped the water straight from the water tap, see figure
10 image 6 for an example of a traditional water tap and bucket. Most farmers (4/6) in Manyinga, half
of the farmers (2/4) in Wami Dakawa and half of the farmers (3/6) in Ngulwi have a special
handwashing bucket. However, some farmers (2/6) in Manyinga and one farmer in Wami Dakawa
used a bucket for handwashing which was also used for other purposes e.g. the same bucket that is
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used for washing the udder of the cow or collecting the milk is also used for handwashing. All farmers
in Manyinga, most farmers in Wami Dakawa, half of the farmers in Mwangoi and one farmer in Ngulwi
indicated that there is no specific place for the hand washing bucket. In Ngulwi one farmer indicated
that the bucket was not kept in the milking area. Thus, the facilities used for personal hygiene are
either a bucket in combination with a cup or the water tap.
Environmental hygiene
Cleaning plan
In both regions, all farmers indicated that there was no written cleaning plan in place. Almost all
farmers in both regions (21/22) indicated that there was a cleaning plan in mind. For example, in Wami
Dakawa, the sheds and milking area were cleaned every morning and evening by the men and the milk
equipment was washed by the women immediately after milking and after the milk is sold (1/4). In
Ngulwi, two farmers had a specific schedule (2/6), three farmers cleaned morning and evening before
milking (3/6) and one farmer swept and removed the stuck manure with a hoe, every day before
milking (1/6). In Mwangoi, every morning and evening before milking the area was cleaned (3/6),
every morning there was one cleaning person (1/6) or a specific plan which determines who was
supposed to clean the cow shed (1/6).
Milking area
All farmers (6/6) in Manyinga, half of the farmers (2/4) in Wami Dakawa, all farmers (6/6) in Ngulwi,
most farmers (4/6) in Mwangoi cleaned the milking area by sweeping the floor daily with a hard
broom. Half of the farmers (2/4) in Wami Dakawa did not have a specific milking area, the cows could
be milked anywhere. All farmers (6/6) in Ngulwi and most farmers (5/6) in Mwangoi used in addition
a hoe to remove the manure. Some farmers, one in Manyinga and one in Mwangoi, used water to
reduce dust or to clean the milking floor.
Milking equipment
All farmers in Manyinga, all farmers in Wami Dakawa, all farmers in Ngulwi indicate that they clean
the milking equipment before and immediately after use. In Mwangoi the milking equipment is also
cleaned, however, it is not clear whether this is before or after use or both. Most farmers in Manyinga
(5/6), in Ngulwi (4/6) and in Mwangoi (4/6) cleaned the equipment with warm water, whereas warm
water is only used by one farmer (1/4) in Wami Dakawa. Most farmers (3/4) in Wami Dakawa, some
farmers (2/6) in Mwangoi and one farmer in Ngulwi cleaned the equipment with cold water. Only one
farmer in Ngulwi cleaned the equipment with hot water. All farmers in Ngulwi, Mwangoi and Wami
Dakawa used in addition soap to clean the equipment. However, this was only one farmer in
Manyinga. In Tanga, some farmers (4/12) used a jute brush to clean the equipment, one farmer used
a lot of water to rinse the equipment and one farmer dried the container properly after cleaning.
However, the equipment must be cleaned and rinsed with boiled water, detergents and disinfection
immediately after use to reduce milk contamination (Chye, Abdullah, & Ayob, 2004).
Pest control
All farmers (6/6) in Manyinga, all farmers (4/4) in Wami Dakawa, most farmers (4/6) in Ngulwi and
half of the farmers (3/6) in Mwangoi sprayed the cowshed with acaricide spray e.g. Paranex to control
the pest. One farmer in Wami Dakawa and Ngulwi used mosquito mats or repellent to kill mosquitos.
Some farmers (2/6) in Manyinga chased birds and killed rats on a manual basis. Some farmers in Wami
Dakawa started early with milking, before sunrise, to avoid the insects. Some farmers in Ngulwi (2/6)
and Mwangoi (2/6) sprayed the cowshed with medicine (e.g. every two months). Two farmers in
Mwangoi kept the milking area clean to control the pest.
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Hygienic design
Type of containers
In Manyinga (5/6), Wami Dakawa (2/4) and Ngulwi (6/6), mainly plastic non-food grade containers are
used to store the milk in, see figure 10, image 7. In Wami Dakawa half of the farmers (2/4) and in
Manyinga one farmer (1/6) used the plastic food grade containers distributed by MoreMilkiT, see
figure 10, image 8. In contrast, all farmers (6/6) in Mwangoi used stainless steel containers, see figure
10, image 9. One farmer in Wami Dakawa used a stainless-steel container to collect the milk in while
milking and after that the milk was poured into a plastic container. Besides that, most farmers (3/4)
in Wami Dakawa, used the traditional calabash to store the milk in for home consumption.
Type of milking floor
All farmers in Wami Dakawa (4/4) and in Mwangoi (6/6) and half of the farmers in Ngulwi used the
sandy soil as milking floor. In Manyinga the milking floor was often (4/6) a hard-concrete cement floor.
One farmer in Manyinga (1/6) and Ngulwi (1/6) used a rough concrete floor and one farmer in Ngulwi
(1/6) used a wooden floor. For examples of the cow sheds and floors in Manyinga, Wami Dakawa,
Ngulwi and Mwangoi, see respectively figure 11, image 10, image 11, image 12 and image 13.
Milk treatment
Storage conditions
All farmers in Morogoro and Tanga stored the raw milk at room temperature (approx. 30 °C). Most
farmers (5/6) in Manyinga, all farmers (4/4) in Wami Dakawa, half of the farmers (3/6) in Ngulwi and
one farmer (1/6) in Mwangoi stored the milk inside their house, see figure 11, image 14 for a typical
storage room. One farmer in Manyinga and two farmers in Mwangoi stored the milk outside their
house e.g. in the milking area. The storage time at the farm was in Manyinga and Ngulwi 15-30
minutes, in Wami Dakawa 30-120 minutes and in Mwangoi 15 minutes. All farmers in all villages did
not heat the milk before selling.
Cooling facilities
All farmers in Tanga (12/12) and most farmers in Morogoro (7/10) did not have cooling facilities in
place. Another study in Tanzania stated that high levels of bacteria counts in raw milk was attributed
to (among other factors) a lack of cooling facilities such as refrigerators (Lubote et al., 2014). As
mentioned before, all farmers store the raw milk at room temperature, farmers in Manyinga, Wami
Dakawa and Ngulwi store the milk in plastic containers and farmers in Mwangoi store the milk in
stainless-steel containers. In Manyinga and Wami Dakawa some farmers made exceptions regarding
storage conditions for evening milk or for a surplus of milk. The evening milk in Manyinga is by most
farmers (4/6) stored at room temperature, by some farmers (2/6) stored in the refrigerator and by
one farmer (1/6) heated in a cooking pan. If there was surplus milk in Manyinga, one farmer (1/6)
poured the milk into plastic bottles, then a basket with cold water was filled and the plastic bottles
were put inside the basket. One farmer (1/4) in Wami Dakawa stored the surplus milk in the
refrigerator. However, the farmer mentioned that this happens rarely.
Knowledge level
Background in farming
Half of the farmers (3/6) in Manyinga came from a family of farmers, the years of experience ranged
from 0-40 years. Most farmers (3/4) in Wami Dakawa came from a family of farmers, so their farming
experience depends on their age, one farmer indicates to have 0-10 years of experience. In Ngulwi all
6 farmers have 0-10 years of experience in farming. In Mwangoi the years of experience ranged from
0-20 years.
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Type of education
In all villages, education was given through training, according to 6/6 farmers in Manyinga, 4/4 in
Wami Dakawa, 4/6 in Ngulwi and 5/6 in Mwangoi. Besides training, in Manyinga seminars, workshops
and family experience were mentioned as types of education. In Wami Dakawa, one farmer studied
Animal Health. In Ngulwi and Mwangoi also seminars and advices were mentioned.
Education providers
All farmers (6/6) in Manyinga, all farmers (4/4) in Wami Dakawa, most farmers (4/6) in Ngulwi and
half (3/6) of the farmers in Mwangoi received education from MoreMilkiT. Also, Heifer project was
mentioned in all villages and Faida Mali was mentioned in all villages except in Ngulwi. The Heifer
project and Faida Mali are partners from MoreMilkiT. In Manyinga, the veterinarian, Sokaine
University of Agriculture (also partner from MoreMilkiT) and parents were mentioned as education
providers. In Ngulwi, one farmers mentioned also the veterinarian and colleague farmers. In Mwangoi,
one farmer mentioned also the veterinarian, colleagues, Land’O Lakes and the Tanga Fresh
intervention were mentioned as education providers. Only in Wami Dakawa the veterinarian is not
mentioned as an education provider.
Topic of education
Mainly during training, most farmers received education on animal health, feed storage practices,
hygienic practices, milking practices, milk storage and milk cooling practices. In addition to these
topics, farmers in Manyinga mentioned the education on the checking on the quality of milk,
processing the milk, growing grasses, type of grasses, silage preparation and how to build a good cow
shed.

XVI

Appendix IV Qualitative data of intended and perceived support
Table 1. The intended support activities by the representative and the perceived support activities by the farmer,
per safety control measure.
Safety control
measure
Animal health
management
Prevention of
diseases

Animal health
management
Treatment of
diseases

Animal health
management
Veterinary
services

Feed storage
control
Feed type

Intended support by representatives
Support activities
MM1 TF2
n=1
n=1
Training
1
1
Provision of funds
1
Linking with veterinarian 1

Linking with veterinarian
Provision of funds

Linking with veterinarian
Provision of funds

Training on feed types

Feed storage
control
Storage
facilities

Training

Feed storage
control
Feed inspection

Training

Personal
hygiene
Practices

Training

1
1

1
1

1

1

1

1

1

Perceived support by farmers
Support activities
Training
Had already knowledge about prevention
Linking with veterinarian
Training on use of anti-insect spray
Study tour to Tanga
No training
Raise awareness on checking of animal health
Seminars
Training on treatment
Linking with veterinarian
Had already knowledge about treatment
Able to recognize the problem and act
No practical training
No training
Raise awareness on immediate treatment
Seminars
Training
Linking with veterinarian
Able to recognize the problem and act
Not understood
Minimal training
Had already knowledge
No training
Raise awareness on checking of animal health
Raise awareness on immediate treatment
Seminars
Training on feed types
Practical training
Training on how to mix feed
Increased knowledge on feed types
No practical training
Had already previous knowledge
Increased quality of milk
No training
Milk density changed after practising
Learn about feed practices
Seminars
Training on storage facilities
Study tour to Tanga
No practical training
No training
Learn about feed practices
Practical training
Training on feed inspection
Training on how to inspect for mould
No practical training
No training
Learn about feed practices
Practical training
Training
Training on different clothes
Training on health issues
Training on importance of hygiene to reduce
diseases
Motivation to keep personal hygiene
Able to implement the knowledge
After training moved from traditional way to
more advanced way of cleaning
No training
Quality of milk improved
Practical training
Increase customer demand

MM1
n=10
3
3
2
1
1

4
2
2
1
1
1

3
2
1
1
1
1

6
2
1
1
1
1
1

4
1
1

4
2
1
1

2
1
1
1

TF2
n=6
1

6
1
1
1

6
1
1
1

6
1
1
1
1

4
1
1
1
1

6
1
1
1

6
1
1
2

1
2
1
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5
2
1
1

Personal
hygiene
Cleaning
facilities

Training

Personal
hygiene
Cleaning and
disinfection
material

Training
No provision of material

Environmental
hygiene
Practices

Training
Practical training

Environmental
hygiene
Cleaning
material

Training
No provision of material

Environmental
hygiene
Pest control

Training

Animal hygiene
Practices

Training
Practical training

Animal hygiene
Cleaning and
disinfection
materials

Training
No provision of material

Hygienic design
Type of milk
containers

Training
Loan for containers for
reduced price
Provision of stainless
steel containers

Hygienic design
Type of cow
shed

Training

1

1
1

1
1

1
1

1

1
1

1
1

1
1

1

1
1

1

1

1
1

1
1
1

1

1

Training
Able to implement the knowledge
Training on using hot water
No training
Quality of milk improved
Practical training
Increase customer demand
Training
Able to implement the knowledge
Workshops and seminars
Training on use of soap and milking oil which
prevents from mastitis
No training
Quality of milk improved
Practical training
Increase customer demand
Training
Training on use of anti-insect spray
Able to implement the knowledge
Clean the milking place before and after
milking
Motivation and reminder to keep
environmental hygiene
No training
Practical training
Quality of milk improved
Increase customer demand
Training
Able to implement the knowledge
Not understood
Practical training
No training
Quality of milk improved
Increase customer demand
Training
Training on use of anti-insect spray
Able to implement the knowledge
Maintain general hygiene
No training
Quality of milk improved
Practical training
Increase customer demand
Training on animal hygiene
Able to implement the knowledge
Learned how to clean properly
After training, mastitis reduced
Motivation and reminder to keep animal
hygiene
No training
Quality of milk improved
Practical training
Increase customer demand
Training on animal hygiene
Able to implement the knowledge
No training
Quality of milk improved
Practical training
Increase customer demand
Training on type of containers
Loan for containers for reduced price
Training is motivation
Behavioural change
Increased milk production
No training
Practical training
Provision of containers for low price
Training
Training on how to build a cattle shed
No practical training

4
2
1

4
2
1
1

4
2
2
1
1

2

5
2
1
1
2

5
2
1
1
2

5
1
2
1
5
2
1

4
3
2
1

6
2
1
1
1
1

6
2
1

4
3
1
1
1

2
2
1
1
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2

1
5
2
1
2

5
2
1
1
2

5
2
1
1
1
5
2
1
1
2

5
2
1
2
1

Milk treatment
Cooling
facilities

Knowledge
level

1

Provision of milk
collection tanks

Training

1

1

1

Provide a map of cow shed which helps farmer
to reduce dust
Behavioural change
Increased milk production
No training
Practical training
Quality of milk improved
Training on types of cooling facilities
Behavioural change
Bought a refrigerator
Increased acceptability
Changed the way of the storage of milk
No training
Practical training
Quality of milk improved
Too expensive to buy
Collection of milk at MCC
Training
No training
Training on feeding and hygienic practices
Improve animal husbandry and production
Improve milk quality
Seminars

: MoreMilkiT, 2:Tanga Fresh intervention
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1
1
5
2
1
5
1
1
1
2

10

1

3
1
1
1
2
2
6
1
1
1
1

Appendix V Criteria specification for the interventions
Table 1. Specification of the four inclusiveness criteria for both interventions based on literature.
Specification of criteria

Intervention specific description

Ownership can be specified
as whether the actor
involved in the intervention
is owner of provided assets,
services or facilities, e.g.
land or processing facilities
(Vermeulen & Cotula, 2010).
Voice refers to the ability of
actors in the chain to
influence key business
decisions (Vermeulen &
Cotula, 2010).

MoreMilkiT:
Involvement of women and youth in the market hubs
and training.
Tanga Fresh:
Involvement of women and youth in the association,
training, ownership of heifers and cattle credit.

Risk is defined as the
commercial risk (such as
production, supply and
market risk) to which the
women and youth are
exposed (Vermeulen &
Cotula, 2010).
Reward refers to benefits as
a result of the intervention
in terms of sharing the
economic costs and benefits
for the poor, women and
youth (Vermeulen & Cotula,
2010).

MoreMilkiT:
The ability of women and youth to have equal right in
deciding about key-decisions such as the ability to vote
for leaders in the market hubs and deciding about the
priorities in the hub.
Tanga Fresh:
The ability for women and youth to have equal right in
deciding about key-decisions such as the ability to vote
for leaders in the associations, to choose the location
of the MCC and to receive credit or a heifer.
MoreMilkiT:
The challenges which women and youth face as a
result of their participation in the intervention.
Tanga Fresh:
The challenges which women and youth face as a
result of their participation in the intervention.
MoreMilkiT:
The benefits that farmers (both women and youth)
receive as result of their participation in the
intervention.
Tanga Fresh:
The benefits that farmers (both women and youth)
receive as result of their participation in the
intervention.
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Appendix VI Description of the inclusiveness per criteria for both interventions
Table 1. For the criteria ‘ownership’, the description of types of involvement for women and youth according to farmers and representatives for both interventions are
shown.
Criteria

Descriptions of types of involvement according to farmers and
representatives

Ownership
Women



















Ownership
Youth

Participation in training
Equal opportunities between sexes and equal participation
The ability to participate in a leadership position
Obtaining their own cross breed cattle
Obtaining hands on skills
The ability to supply the milk to Tanga Fresh
The ability to participate in farmer’s association
Receiving storage containers
Participate in training
Equal opportunities between sexes and equal participation
The ability to participate in a leadership position
Represent another person
No own contribution
The ability to supply the milk to Tanga Fresh
The ability to participate in farmer’s association
Obtaining their own cross breed cattle
Receiving storage containers

MoreMilkiT
Farmer
Represent
(n=10)
ative (n=1)
5
1
4
1
1
1

4
3

1

Tanga Fresh
Farmer
Represent
(n=6)
ative (n=1)
6
1
2
1
3
1
3
1
1
1
1

1
1
1

5
2
2

1

1
1
1
1

1
1

4
2
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Table 2. For the criteria ‘voice’, the description of types of equal right for women and youth according to farmers and representatives for both interventions are shown.
Criteria

Voice
Women

Voice
Youth

Descriptions of types of equal right according to farmers and
representatives














Membership, all the members have equal right regardless of sex
The ability to make decisions concerning the hubs/association
Being elected and electing leaders
There were many women compared to men
More women leaders
Women had united voice in decision making involving men
Equal payment received for the milk
Equal right to apply for a loan
Equal right in deciding issues concerning the cow/milk
Membership, all the members have equal right regardless of age
The ability to make decisions concerning the hubs/association
Being elected and electing leaders
Low influence since low participation

MoreMilkiT
Farmer
Represent
(n=10)
ative (n=1)
8
1
1
3
1
2
1
1

Tanga Fresh
Farmer
(n=6)
5
3
1

Represent
ative (n=1)
1
1

2
1
1
7
1
1

5
3

1
1
1
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Table 3. For the criteria ‘risk’, the description of types of challenges for women and youth according to farmers and representatives for both interventions are shown.
Criteria

Risk
Women

Descriptions of types of challenges according to farmers and
representatives












Risk
Youth












No risk
Knowledge about the improved breeds but not able to get these
breeds
Lack of education
Scared to join leadership contest
Maasai culture prohibit women to challenge men
Women were prohibited by their husband to attend the training
Maasai culture prohibit women to be a leader
Maasai women only have equal right if people from outside
their tribe are present
Women had to walk a long way before reaching the MCC
Not owner of cattle
No risk
Low participation
Prefer a job with direct money
Milking is a job for women, not for men
Not owner of cattle
Representing family
No contribution to discussion
Lack of education
Young Maasai women had the same rights as older women in
their tribe
Knowledge about the improved breeds but not able to get these
breeds

MoreMilkiT
Farmer
(n=10)
6
1

Represent
ative (n=1)

Tanga Fresh
intervention
Farmer
Represent
(n=6)
ative (n=1)
6
1

3
1
2
3
1
2

1
2
7
7
1
4
3
3
1
3

1
1
6

1

6
1
1

2
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Table 4. For the criteria ‘reward’, the description of types of reward for women and youth according to farmers and representatives for both interventions are shown.
Criteria

Descriptions of types of rewards according to farmers and
representatives

Reward
Women




























Reward
Youth

Increased income
Increased knowledge
Increased awareness about dairy business
Exchange of ideas with other farmers
Increased milk production
Improved milk quality
Storage containers
The ability to form a group
Improved their attitude towards animal keeping
Financial help among farmers
Expand social network
Form an advocacy group
Increased living standards
Increased income
Increased knowledge
Increased awareness about dairy business
Exchange of ideas with other farmers
Increased milk production
Improved milk quality
Ability to keep cross breed
Youth did not benefit, no participation
Not clear, since the participation of youth was low
Financial help among farmers
Expand social network
Form an advocacy group
Improved living standards

MoreMilkiT
Farmer
Represent
(n=10)
ative (n=1)
8
4
1
2
1
1
2
1
1

Tanga Fresh
Farmer Represent
(n=6)
ative (n=1)
4
1
4
1
4
1
6
1

1
1
1
1
1

1
3
3
1

1

3
2
3

1
1

1
4
1
2

4
2

1
1
1
1
1
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