Connecting Agropastoralist culture and policy: Literature review on milk in Ghana and Kenya
This literature review was produced in August 2021 as part of the UK Arts and Humanities Research Council project ‘Connecting agropastoral food culture research to livestock commercialisation policy’. 
The purpose of the report is to provide a history and overview of policy which is relevant to dairy production in Northern Ghana, in the context of West Africa, and dairy production and apiculture in Kenya. It also gives an account of the history and cultural, social and economic importance of dairy production in Ghana, in the context of West Africa, and particularly among the Fulani ethnic group, and account of the history and cultural, social and economic importance of dairy and honey production among the Arror and Ilchamus people in Baringo county, Kenya.
The report is divided into an introduction and contents chapters on Kenya and Ghana. Authors of the Kenya chapter are Eric Kioko, Pater Wangai, Mary Baaru and Rachel Olwanda; authors of the Ghana chapter are Kaderi Bukari and Imogen Bellwood-Howard.
1. General Introduction: Pastoralism across West and East Africa
Much of the total land in Africa is occupied by arid and semi-arid lands suitable for pastoralism and pastoral activities. Pastoral areas occupy about 40% of the entire land mass of Africa (Gueye, 2017; African Union, 2010). Whilst there have been significant changes in the practice of pastoralism across Africa, pastoralists still graze livestock and make production use of natural vegetation especially in marginal localities where the land is dry, steep and less suitable for crop production (see Waters-Bayer & Bayer, 2016; Karayu, 2017). Pastoralism remains an important way of life and production system in Africa, primarily based on raising livestock to optimize productivity by exploiting grazing imbalances (African Union, 2013; Grandval, 2012).
Pastoralism in Africa is not just an important economic activity but also has cultural significance. Pastoralists’ food systems have strong affinity with their identity and modes of livelihood. According to Grandval (2012), pastoralism in Africa transcends simplistic traditional herding narrowed to just income earned from the sale of meat, milk and other food products. Pastoralists food production systems, aside contributing to income, wealth and GDP of many countries, contribute to food security by sustaining food needs of many families and individuals, but also by representing a unique livelihood pathway, contributing to cultural identity for many people in Africa. The practices that people perform as they carry out their livelihood activities contribute to their sense of identity and community and therefore have cultural significance. This includes attending markets, using specific tools to transform food products and producing and consuming food in the company of peers.
Pastoralist livelihoods are changing. A variety of complex circumstance and pressures encourage pastoralists in different places to alter their mobility strategies, introduce alternative livelihood activities and interact with other people and the environment in different ways. The changes include a changing climate, altered trade situations, new markets, and urbanisation (Lind et al 2020). Conflicts, competition for resources and land from extractive industries, and changing land access arrangements, are also relevant in many places (Catley et al 2016). Furthermore, since the 21st Century, there has been a drive for increased modernisation and commercialisation of agriculture and livestock sectors, led by various advocacy and private sector groups and promoted by policy from the African Union downwards. This document will examine how these policy trends interact with the cultures of some specific pastoralist people in Kenya and Ghana, in this context of change. It will focus on a particular food type, milk, in order to draw links between a specific aspect of pastoralist culture and a particular niche of the livestock sector in Kenya and Ghana
2. Milk among the Arror and Ilchamus of Baringo County, Kenya
2.1.1 A brief history and trends of pastoralism in East Africa 
The emergence of a pastoral economy in East Africa is traceable to some 3,000 to 4,000 years ago (Barthelme 1985).[footnoteRef:1] Based on archaeological evidence, drying of the savanna following the termination of the Africa Humid Period in regions to the north of Africa may have forced pastoralists to move southward in search of pasture and water in the Nile Valley (Bower 1991, p.61). Herders with their livestock later spread into East Africa through the Sudan region as conditions deteriorated in the north. Notably, small numbers of herders migrated into Kenya from increasingly arid areas of Sudan and Ethiopia, but herding was not widespread until c. 3000 BP (Bower 1991, Galaty 1993).  [1: However, late Holocene archaeological assemblages are not specific as to whether the remains of these taxa are present because the sites were formed by herders who were hunting, foragers interacting with herders, or some combination thereof (Prendergast and Mutundu, 2009). Notably, the generally accepted date for the beginning of the Pastoral Neolithic is a bit earlier than 4000 B.P. (Bower 1991)] 

Nowadays, both dairy and beef farming can be said to be well established in East Africa although the statistics differ substantially across nations, with Ethiopia taking the lead with reference to the value of the industry in the country’s GDP. Despite Eastern Africa being the largest milk-producing region in Africa, representing 68% of the continent’s milk output, dairying essentially remains a domestic, or even localised, business in the region. In Kenya, the dairy subsector is experiencing one of the highest growth rates, estimated at 3 to 4 % annually and contributing 40% of the agricultural GDP and 4% of the national GDP (Bongi and Tondel 2015). 
2.1.2 Livestock and dairy farming in Kenya and Baringo
Approximately 80% of Kenya’s total land mass is classified as low potential and is extensively used for livestock production. This is largely concentrated in the Rift Valley, where Baringo, our focus County, is located. Livestock commercialization in Kenya, including barter trade, has deep historical roots perhaps going back to the establishment of a pastoral economy in the region. However, elaborate value chains in the beef and dairy industry emerged during the colonial period when large chunks of land came under White settlement mainly for commercial dairy and beef farming. Therefore, market-oriented dairying dates back to the early 20th century but indigenous Kenyans were only allowed to engage in commercial dairy after the Swynnerton Plan of 1954 (Conelly 1998). The postcolonial era indicates a form of historical continuity of livestock value chains although with rather fragmented and uncoordinated efforts despite the multiplex livestock commercialization policies. A focus on dairy farming follows.
Nowadays, dairy farming is a dominant livelihood among a majority of the Kenyan population, although the quantity and breeds of livestock kept, the amount of milk produced, the use of the milk, and the commercial exploitation of dairy products differs across households, communities, and social-economic categories. Mathara et al (1995, 258) identify the types of dairy animals kept in much of Kenya, which include European breeds such as Friesian, Jersey, Arshire and Guernsey as well as cross breeds between the European breeds and East African Zebu, giving rise to crosses like Sahiwal and Nandi breeds which are reared for milk production. Colonial legacies of commercial dairy farming show some form of continuity through contemporary livestock breeds that persist to date. However, cattle breeds such as the East African Zebu and the ‘Deghier’ types of goats have a longer historical presence in Kenya, having been introduced to the region thousands of years ago due to their adaptive capacity to the drought-like conditions. 
Despite the different ecological zones, dairy farming is present in virtually all parts of Kenya. The type and breeds of livestock kept depends on existing environmental conditions. The general assumption that livestock production exists only in Kenya’s arid and semi-arid lands (ASALs) is thus misleading.  Despite ASALs providing the capacity for mobile pastoralism, livestock farming is also to be found in other environments such as areas of central Kenya including Kiambu, Nyeri and Embu where land parcels do not allow for mobile pastoralism. Here, some farmers practice zero grazing balancing their herds with the available fodder. 
A recent study indicated demand for raw milk in Kenya is growing at 2 to 3% per annum, meaning that the demand is outstripping supply (Bingi and Tondel 2015). With the rising population, the demand for milk will undoubtedly increase sharply in the coming years. The current per capita per annum milk consumption in Kenya is estimated at 110 litres, which is projected to increase to 220 litres by 2030 due to envisaged better incomes and better marketing (Kenya National Dairy Master Plan, 2010). This will translate into an increase from the current annual production of 4.5 billion litres to 12.76 billion litres of milk, a quantity which cannot be achieved at the current national average productivity levels of 5 litres of milk per cow per day as the number of animals required would be too many.
Due to the limited supply, milk consumption could turn quickly into a luxury only affordable by a limited proportion of the population. This demand-supply gap creates both an opportunity and a problem for local producers in pastoral societies. On the one hand, milk commercialization could become profitable to the indigenous producers, but, on the other hand, the increasing number of milk brokers means that the profits may not trickle down to the producers. The status quo could therefore remain for a long time, where milk producers become impoverished as brokers and processors reap the cream of the industry. 
The Kenya National Dairy Master plan, which is meant to transform the dairy subsector, indicates that Kenya’s dairy marketing system is characterised by low compliance with safety and quality standards, diffuse market structure consisting of many small-scale market agents, low value products limited in diversity and weak participation of producers in policy formulation. Moreover, milk marketing is currently characterised by inadequate milk collection facilities, inappropriate distribution and location of cooling facilities, high transport costs and poor road network in milk producing areas, limited access and high cost of electricity, inadequate clean water and lack of waste disposal systems (Kenya National Dairy Master Plan, 2010).
In Baringo County, the East African Zebu dominates the population of cattle for both dairy and beef farming, while small stock, that is, goats, sheep and poultry, constitute the largest percentage of livestock in the county.
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Figure 1: A woman milking a cross of Friesian and Zebu breed in Maregut, Baringo County. Cross breeds enhance the adaptive capacity and productivity of livestock. Source: Authors 
The table below shows the livestock species and numbers in Baringo based on the 2013-2017 County Integrated Development Plan (CIDP).
Table 1: Livestock types and breeds in Baringo County (Source: 2013-2017 CIDP, Baringo)[image: A screenshot of a computer
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2.2 Policy trends in dairy and bee farming in Kenya
2.2.1 Dairy policy in Kenya
In Kenya, livestock production is an integral part of the agricultural sector, accounting for about 4.4 percent of the country GDP in 2017 along the value chain (GoK, 2018).  Livestock production is viewed as a key driver in Kenya’s economy through its contribution to the livelihoods of the many people engaged throughout the value chain and to the nutritional wellbeing of many rural communities. The country’s animal population comprises 18.8 million cattle, 14.3 million beef cattle and 4.5 million cows (GoK, 2017b). Most animals are found in arid and semi-arid lands (ASALs) (60%) where they are raised both for dairy and beef production by about 90 percent of the population. 
Dairy production is concentrated in high potential agro ecological zones where fodder and pastures are available (GoK, 2019).  About 3.6 million households keep at least one cattle, which support their livelihoods through the provision of meat, milk, cash, draft power, hauling services, insurance and social capital.  The importance of livestock to the economy is most appreciated in the drier parts of the country where it is almost the sole source of livelihood for the communities living in those areas. Per capita annual consumption of milk (121 liters) and beef (11.3 kg) is one of the highest in sub-Saharan Africa where about eighty-six percent of households across all the income groups consume fresh milk, and 45.8 percent of Kenyans consume beef and veal (GoK, 2019).
According to Delgado et al (1999) the annual demand for milk and dairy products in developing countries was expected to more than double, from 168 to 391 million tonnes between 1993 and 2020.  However, in a growth driven by population growth, urbanisation and increased purchasing power, the estimated annual growth in the consumption of milk and dairy products is 3.3%. These market opportunities represent exciting challenges for all associated with smallholder agriculture in Eastern Africa, and in Kenya particularly, and its continued intensification through dairy production and marketing. If Governments in Eastern and Southern Africa provide conducive policy environments, there are good opportunities for smallholders and their families to benefit from marketed dairy production.
2.2.2 Historical perspective on dairy farming in Kenya 
2.2.2.1 The Colonial Period (1900-1962)
For years, Kenyans have practiced dairy farming and milk has been an important part of their diet. However, colonialists introduced commercial dairy farming in Kenya in 1900. They imported dairy breeding stock from England, Australia and South Africa and bred them with the local Zebu and Boran in order to boost milk production and enhance disease resistance. As a result, dairy farming became a viable agribusiness in the Rift Valley in the then known as the White Highlands and in 1925, KCC was formed with an aim of processing and marketing milk produced by the settler dairy farmers. Dairy farming remained a reserve for the European community while the indigenous communities were confined to herding their traditional livestock, until the Swynnerton Plan of 1954 that allocated production quotas to indigenous Kenyans thus allowing them to engage in commercial dairy farming (Swynnerton, 1954). This did not last for long as in 1958 the Dairy Industry Ordinance and other ordinances were enacted to support the European agriculture and impose strict conditions for the indigenous communities. In the same year, Kenya Dairy Board (KDB) was established in order to enforce regulations in milk marketing.
2.2.2.2 Post-Independence and Market Control Period (1963-1989)
There were major land ownership reforms in Kenya immediately after independence that resulted in acquisition of large-scale agricultural farms from the white settlers by the small-scale farmers. This was followed by sub-division and distribution of these farms to small-scale farmers who started engaging in dairy production. In 1964, the Dairy Industry Development Commission, chaired by the retired President Mwai Kibaki opened up KCC to all dairy producers by abolishing the milk delivery quota system. The move led to expansion of the KCC processing plant in addition to installation of milk cooling plants countrywide. KCC enjoyed a monopoly on the collection, processing and marketing of milk in urban areas for the next 60 years (Leksmono et al. 2006). These changes coupled with other incentives from Government resulted in small-scale farmers gradually taking the lead in the development of market oriented dairy production (Mbogoh and Ochuonyo 1992). 
After independence, the Government maintained policies inherited from the colonial government, which included provision of extension services, tick control, livestock credit, veterinary services and Artificial Insemination (AI) services. The policies resulted in the creation of Kenya National Artificial Insemination Service (KNAIS) in 1965 whose role was to boost provision of Artificial Insemination (AI) services at subsidized prices. The industry responded positively resulting in a large dairy herd and increased milk production.
2.2.2.3 Dairy Market Liberalization Period (1990 and Beyond)
This period led to liberalization of the dairy industry, which was accompanied by policy changes. The Sessional Paper No. 1 of 1986 on Economic Management for Renewed Growth paved the way for liberalisation of the sector, with specific policy actions including price decontrols, liberalisation of marketing, government budget rationalisation, privatisation and parastatal reform. The policy changes led to institutional changes in the dairy subsector, leading to increased private sector participation and Government divestiture. Services such as Artificial Insemination (AI), veterinary clinical services and tick control (dipping) were liberalized in 1991, in line with Sessional Paper No. 1 of 1986. The removal of the Government supported services led to the decline in the performance of the dairy industry. The majority of farmers could not afford AI, dipping and clinical services due to the high cost of services. As a result, small scale farmers reverted to using bulls for breeding leading to low quality stock and a decline in milk production. 
In 1992, milk marketing was liberalized following recommendations in the Dairy Master Plan (1991). The move ended the monopoly of KCC in milk marketing and other milk processors were licensed by Kenya Dairy Board (KDB). New markets for raw milk were opened within the urban and peri-urban areas. The Government reacted to the challenges arising from liberalization by preparing the Dairy Development Policy of 1993 that allowed the government to slowly withdraw its services in the dairy sector. 
It also intensified the dairy production systems in non-traditional areas to boost milk production. Due to political interference and poor management, KCC could not cope in a liberalized market. By 1999, KCC was bankrupt and on the verge of collapse, weighed down by debts they owed farmers and suppliers (Leksmono et al. 2006).  The gradual collapse of KCC led to excess milk supply occasion by huge processing and marketing gaps. Farmers were left with no alternative other than selling their milk to the informal market and other private processors. Some of the private processors also collapsed and millions of shillings owed to farmers were left unpaid. 
As a result, milk farm gate prices reduced affecting the viability of the dairy enterprise. The dairy producers were unable to invest in production of enhanced inputs like nutritive feed and improved genetics and the return from milk sales were low. Milk collection became erratic leading to huge losses on dairy producers. The inefficient and unreliable milk marketing system led to proliferation of unlicensed small-scale milk vendors (SSMVs) and large-scale, licensed and regulated private sector milk processors. 
The SSMVs sold raw milk and provided a market outlet for the majority of smallholder dairy farmers. They were deemed illegal and operated early in the morning in response to consumer demand and to avoid harassment by government inspectors. The private dairy companies sold packaged, pasteurized or UHT milk and other dairy products. It was virtually impossible for the government to manage the challenges of liberalization while the private sector failed to cater for support services such as supply of inputs, breeding, veterinary and credit services.
2.2.2.4 Smallholder Dairy Project (SDP) and dairy policy in Kenya
The Smallholder Dairy Project, funded by the UK DFID, started in August 1997 as an integrated, collaborative research and development initiative whose purpose was to support the sustainable development of the smallholder dairy sub-sector in Kenya. The project was implemented in two phases:
The first phase ran from 1997–2000 and involved carrying out a rapid appraisal of dairy production systems and an economic and structural analysis of dairying, while addressing policy and institutional issues. The project also characterized dairy systems and technology uptake, and examined policies and laws banning milk sales by SSMVs in urban areas of Kenya. One of the major findings was that the informal milk sector was critical to the livelihoods of milk producers, traders and consumers (Kaitibie et.al. 2010). 
The second phase was done between 2000 and 2005, focusing on policy-level outputs and more active engagement with policymakers. A review done in 2000 noted the prevailing policy environment as a huge hindrance on the uptake of technologies at farm level. The recommendation was that SDP develops a strategy for the reform of dairy policy using evidence-based SDP research findings in order to increase impact. Part of SDP’s policy-influencing strategy was to foster links with civil society organizations (CSOs) that could bring capacity to engage in policy advocacy in a way that the SDP implementing institutions could not. The journey of Kenyan dairy policy history, processes and influence of SDP are captured in detail in Table 1 (Leksmono et al. 2006).
Table 2: Comparative timeline of key events in Kenya’s dairy sector, dairy policy, SDP activities, and external environment. (Source, Leksmono et al. 2006)

	Date
	Historical context – Evolution of 
Kenya’s dairy industry
	Political context – Dairy policy in 
Kenya
	SDP and partners
	External environment

	1925
	KCC established – monopoly on 
processing and marketing in major 
towns until 1983. Commercial 
dairying by settlers only.
	
	
	Colonial rule. Policy and institutions 
entirely focused on interests of 
settlers.

	1954
	Kenyans able to engage in commercial dairy farming.
	Swynnerton Plan for Intensification 
of African Agriculture allows 
indigenous Kenyan’s to engage in commercial agriculture.
	
	

	1958
	Law enforced by KDB and police. 
Works in favour of large-scale white 
producers who controlled KDB.
	Dairy Industry Act: segregates dairy 
market into scheduled areas (urban 
areas; processed and packaged milk) 
and unscheduled areas (no 
regulation; small-scale producers).
	
	

	1963
	At independence, many settlers leave, their dairy animals are redistributed to indigenous Kenyans 
and land sub-divided and redistributed.
	
	
	Independence

	1964
	KDB dominated by government appointees; large-scale producers 
still able to lobby for their interests. KCC gives quotas to dairy co-ops and self-help groups to supply milk.
	Sessional Paper No. 10 (Government 
of Kenya, 1965) on African Socialism: 
general policy of more equitable 
distribution of resources.
	
	

	1965
	KCC becomes guaranteed market and 
able to buy any amount from farmers.
	Kibaki Commission: leads to scrapping of KCC quotas; all farmers who can meet quality standards now able to supply to KCC. GoK increases supply of subsidized clinical, AI and dipping services
	
	

	1977
	Small-scale farmers become major 
producers of milk.
	
	
	

	1983
	KCC 
monopoly on milk processing 
broken by licensing of first dairy co-
ops.
	
	
	

	1986
	
	Sessional Paper No. 1 Economic 
Management for Renewed Growth 
starts liberalisation and introduces 
cost-sharing for GoK services.
	
	

	1988
	
	
	Collaborative research (involving 
KARI and ILRI on dairy processing 
and marketing in Coast Region 
(1988-1994)
	

	1991
	
	Dairy Master Plan: paves way for 
liberalization and milk price 
decontrol of the dairy sector.
	
	

	1992
	Gradual collapse of KCC starts. 
Emergence of thousands of SSMVs 
and also private dairy processors
	Price control of milk scrapped.
	
	

	1994
	KDB invites milk processors to 
replace KCC representatives on 
KDB resulting active campaign 
against SSMVs and refusal to license 
and them.
	Discussions start with ODA on further 
collaborative dairy research focusing 
on highlands supplying Nairobi milk market.
	
	

	1997
	
	
	Launch of SDP 
Phase I: 1997-1999
	

	1999
	Milk processors and package 
manufacturers encourage KDB to 
enforce ban on selling raw milk in 
scheduled areas and run advertising 
campaign in local press to promote 
consumption of processed milk. But 
number of SSMVs in scheduled areas 
continues to increase.
Processors and package 
manufacturers introduce cheaper 
packaging materials and lower price 
of processed milk
	MoA sets up Dairy Policy Review 
Committee (DPRC). DPRC informed on 
status of dairy industry post-
liberalization through SDP research. 
Resulted in more attention paid to 
informal sector.
	Rapid Appraisal completed: 
economic and structural analysis of 
dairy sub-sector. 

Public Health Field Survey
SDP Phase II starts 
Review completed of public health 
hazards associated with informal 
milk marketing showed near 
universal practice of boiling milk 
minimized risks.
	DFID starts focusing increasingly on 
policies and institutions and their influence on poor people’s 
livelihoods. 

DFID advised SDP that it should broaden consideration of livelihood issues related to smallholder dairy sector to include employment and traders.

	2000
	Land O’Lakes began working in Kenya to stimulate milk consumption and marketing through provision of 
training to farmers groups in writing business proposals to gain credit
	Findings of public health review informed debate within Dairy Policy 
Review Committee and more broadly.
	‘Snapshot’ Review of SDP
	Start of Kenyan Constitutional Review 
process.

	Dec 2000
	
	
	SDP Phase III starts
	

	Feb 2001
	
	Establishment of KDB Public Health Committee made up of GoK, processors and SDP to address issues raised and identify strategies 
to overcome them.
	SDP organized workshop: ‘Assessing 
and managing milk-borne health 
risks for the benefit of consumers 
in Kenya’ at which SDP research 
findings were presented.
	

	Jan 2002
	
	MoA hold stakeholder consultation meetings to inform drafting of new 
Dairy Industry Bill. 
(SDP’s evidence fed into MoA consultations and led to recognition of importance/role of raw milk 
market but no change to stakeholder representation in KDB.)
	Research on ‘Policy Environment of 
Kenya’s Dairy Sub-sector’ started. 
SDP presented evidence at MoA’s 
consultations on importance of 
informal sector and the lack of adequate stakeholder representation 
in KDB.
	FAO Technical Co-operation Programme with KDB

	Dec 2002
	Milk processors increasingly 
pressurise KDB to stamp-out 
hawking of raw milk.
	
	SDP/KDB/MoH collaborative work  with SSMVs to tackle problem of 
milk spoilage.
	Kenya. 
New government after general elections

	July 2003
	
	
	SDP starts to engage with civil society organisations supportive of 
SSMVs as advocacy partners.
	

	Oct 2003
	
	
	Series of policy briefs on major 
policy-relevant findings drafted. 
Video commissioned on ‘Unheard 
voices from Kenya’s Dairy Sector’.
	

	Nov 2003
	
	
	Coalition of SDP partners, including 
NGOs, responded to ‘Safe milk 
campaign’.
Milk War’ waged in local press (Dec 
2003 to Feb 2004)
	

	Jan 2004
	
	
	Meetings with Ministers for Labour 
and Livestock organised by SDP’s 
CSO partners
	

	Feb 2004
	Counter-campaign by SDP partners influenced withdrawal of ‘Safe milk campaign’.
	CSOs lobby decision-makers and MPs and succeed in gaining 
ministerial support for SSMVs.
	Having been directed by the Director 
of KARI, SDP convinced an initially reluctant KDB to be a partner in a Dairy Policy Form
	

	March 2004
	Milk processors and package 
manufacturers shift focus of 
advertising campaigns away from attacking raw milk market towards emphasis on benefits of processed milk to consumers and engage with 
some SSMVs to distribute their products.
	NARC Government launches its ‘Strategy for Revitalising Agriculture’ which includes proposal 
to harmonise the legal, regulatory and institutional framework including 
one apex Agriculture Act.
	
	

	May 2004
	
	Forum led to MPs lobbying 
government to proceed to pass new Dairy Bill and SDP partners providing 
input to Parliamentary Committee on Agriculture.
	Dairy Policy Forum hosted by SDP 
and partners, now including the KDB 
and CSOs. Policy briefs officially 
launched and the video ‘Unheard 
voices from Kenya’s Dairy Sector’ 
shown.
	

	2005 (Ongoing)
	
	New draft Dairy Policy rewritten to include explicit recognition of role of 
SSMVs and timetable for KDB becoming a stakeholder-owned 
body
	
	



2.2.3 Legal and Regulatory Framework for dairy
The livestock sector is governed by various legislations fragmented within various departments making coordination inefficient and ineffective. Such legislations include the following: 
1) The Dairy Industry Act Cap 336 under Kenya Dairy Board (KDB) provides for the improvement and control of the dairy industry and its products. 
2) Food Drugs and Chemical Substances Act-Cap 254 section A under the Department of Public Health makes provision for the prevention of adulteration of food, drugs and chemical substances and for matters incidental thereto and connected therewith.
3)  Public Health Act Cap 242 under the Department of Public Health concerns the protection of public health in Kenya and lays down rules relative to, among other things, food hygiene and protection of foodstuffs, the keeping of animals, protection of public water supplies, the prevention and destruction of mosquitos and the abatement of nuisances including nuisances arising from sewerage.  
4) Animal Diseases Act, Cap 364 in the Department of Veterinary Services introduces measures that may or shall be taken by public bodies and holders of animals for the control of diseases affecting animals i.e. all stock.
5) Meat Control Act Cap 356 under the Kenya Meat Commission enables control to be exercised over meat and meat products intended for human consumption, and over slaughterhouses and places where such meat is processed; and to provide for import and export control over such meat and meat products.
However, most of this legislation has not been reviewed and does not address the current situation. Therefore, the Ministry of agriculture, livestock and fisheries has taken cognizance of the need to consolidate the rules and regulation, first for ease implementation within the devolved government, secondly to address key current and emerging issues that are impacting or will impact on livestock at the two levels of government and finally to transform livestock from a subsistence to a commercialized undertaking by applying modern technologies acquired through continuous research and innovations. To this end, the ministry drafted a Livestock policy in 2019 and to ensure implementation of the policy, the Livestock Bill 2021 was published in the Kenya Gazette of March 2021 in preparation for introduction to the National Assembly. 
2.2.4 Institutional Framework for dairy: coordination challenges 
The livestock sector has various actors in public and private institutions that are involved in service delivery. The Ministry responsible for livestock under different departments coordinates the public sector institutions. These include: Directorate of Veterinary Services (DVS), Directorate of Livestock Production (DLP), the Kenya Veterinary Board (KVB), Kenya Dairy Board (KDB), Kenya Animal Genetic Resources Center (KAGRC), Kenya Veterinary Vaccines Production Institute (KEVEVAPI), Kenya Meat Commission, (KMC), Kenya Tsetse and Trypanosomiasis Eradication council (KENTTEC), Kenya Agricultural and Livestock Research Organization (KALRO), Veterinary Medicines Directorate (VMD) and middle level training institutes. 
Other public agencies such as the National Drought Management Authority (NDMA), New Kenya Cooperative Creameries (KCC) and Kenya Leather Development Council (KLDC) have roles that directly affect the livestock sector creating the need for better coordination. Private sector organizations such as cooperatives, banks and farmer organizations play a critical role in complementing the efforts by the public sector. Due to the various limitations emanating from current institutional arrangements and weaknesses, the livestock agenda has not been adequately addressed in the country, thus leading to a constrained service delivery system that is slow in responding to new and emerging challenges in the livestock sector.
2.2.5 Beekeeping in Kenya: Introduction
In Kenya, beekeeping was for a long time practiced traditionally, where many communities kept honeybee colonies using baskets, pots, gourds, logs and rock crevices as beehives while still other communities were honey hunters. Honey and other hive products among these communities bear important cultural significance especially during traditional ceremonies such as marriages where honey is used for dowry payment. Furthermore, honey is also used as food, medicine, preservative and sweetener. Though a high value and a promising source of livelihood, traditional production practices are a major hindrance to this realization. 
2.2.6 Beekeeping trends in Kenya 
With time, the need to do honey production as a business mounted and in 1950s, the colonial government through the Veterinary Department introduced modern beekeeping mainly to communities already doing beekeeping. However, this did not last due to inadequate training. In 1971, a section on beekeeping was established in the Ministry of Agriculture with the main purpose of developing a viable beekeeping industry through training, research, equipment design and development, and promotion of markets. The section was also charged with the responsibility of establishing cooperatives and honey refineries. In 1982, the National Beekeeping Station was established to effectively implement the mandates of the section. 
During the structural adjustment programmes of 1980 some agricultural sector mandates were liberalized and the private sector was encouraged to participate in the development of the beekeeping industry. This change of approach has greatly enhanced growth of the industry as the private sector has invested in capacity building, introduction of modern beekeeping technologies including improved beehives and accessories, protective clothing and honey processing equipment as well as bee colony management. 
2.2.7 Legal and regulatory framework for beekeeping
The operations of this sector have been based on various legal statutes under different mandates such as quality standards, health standards and various Acts including Public Health Act, Agriculture Act, Animals Diseases Act, Standards Act, Customs Act, Wildlife Act, and Forestry Act, among others. This arrangement has not adequately addressed the unique needs of beekeeping. The weakness in legal framework presents one of the major limitations affecting performance of beekeeping industry.
The bee industry has potential to: earn foreign exchange, create employment in the manufacturing, processing and packaging of bee products, enhance environmental conservation and increase crop yield through bee pollination, and is now recognized to be a significant constituent of the livestock sector and to play a strategic role in achieving Vision 2030 and meeting international obligations such as the Sustainable Development Goals. 
In this recognition, the ministry of agriculture drafted the national beekeeping policy in 2009 to enhance the contribution of the beekeeping sector to food security, employment creation and environmental conservation in the country. However, this policy did not get beyond the draft paper until March, 2021 when the livestock bill was drafted and published in Kenya Gazette.
 Part XIV of the bill outlined the laws to govern beekeeping industry. However, beekeepers raised concerns over the bill indicating that it proposed stringent regulations in apiculture and did not take into consideration of the interests of small-scale farmers in the arid and semi-arid areas but rather locked them out of the beekeeping business. It was also noted that the bill recommended tighter regulation in relation to farmers maintaining bees, the location and the type of hives. Furthermore, it would be illegal for a farmer to keep bees for commercial purposes or own beekeeping equipment without a certificate of registration, which was to be renewed annually. The government responded to the public uproar and suspended the proposed registration.
2.2.8 Institutional framework for beekeeping
Beekeeping is under the Department of Livestock Production which is charged with responsibility for policy implementation, extension services, and coordination of the beekeeping industry. The Department of Veterinary Services has the mandate to control bee diseases and health certification of bees and hive products for the purpose of trade. Other institutions with regulatory mandates that affect beekeeping include: the Kenya Forestry Service, Kenya Wildlife Service, Kenya Bureau of Standards. The National Beekeeping Station, a government institution, is responsible for formal trainings in beekeeping, research, production of beekeeping equipment and advisory services on quality of hive products. Also important are a number of private bodies such as community-based organizations, producer and marketing organisations, NGOs, cooperative societies, religious-based organizations, and input suppliers who play a significant role in the development of the bee sector.
2.3 Milk, honey, and the Arror of Baringo
2.3.1 A brief history of the Arror (Tugen) – Kalenjin group in Baringo County 
The recorded history of the Kalenjin group indicates their original occupation of northern Africa in the 12th century A.D. and consequent migration southwards along the River Nile (Ehret 1974). The group is believed to have settled around the Mt. Elgon region at the beginning of the 17th century, from where they dispersed across the Rift Valley to form the present Kalenjin sub-ethnic groups (Kiptala 2017, 2022). The groups are Kipsigis, Nandi, Keiyo, Marakwet, Sabaot, Pokots, Tugen, Terik, Sengwer, Lembus, and Ogiek. 
Following a famine known in Kalenjin as Kemeutab Reresik which means famine of bats, the Tugen moved out of Mt. Elgon around the 18th Century through Kerio valley to the North of Lake Baringo, and settled at the Tugen hills which had greener pastures for their livestock (Kwonyike 2001). Consequent movement has seen the Tugen group spilt up into mainly four subdivisions: Arror (northern group), Somorr (Central group), Lembus (Southern group), and Endorois[footnoteRef:2]. Tugen utilize the varied micro environments offered by their hilly environs to raise cattle, sheep and goats and to grow some crops, traditionally millet and some sorghum but now mostly maize (Kiptala 2018). However, a study in the early 1980s notes that “when the rains fail and their cattle are raided by their neighbours[footnoteRef:3] or diminished by disease or famine, the Tugen leave their scattered homesteads and go hunting and gathering the bush” (Behrend 1985). Hunting, however, has progressively diminished across time unlike the situation in nineteenth and early twentieth century. Nowadays, the Tugen are perceived as an advanced group in terms of education and wealth accumulation (Okubo 2017), a position that the British colonial office in the region may have influenced upon them, as discussed further on. Following NGO-supported borehole drilling several years ago, the Arror currently practice irrigated cultivation of fruits and vegetables to supplement the over dependence on livestock. The produce is used for domestic purposes while surplus is sold in the local markets.   [2:  The Endorois group was evicted from the Lake Bogoria area in the 1970s to pave the way for creation of a national park. See https://minorityrights.org/law-and-legal-cases/centre-for-minority-rights-development-minority-rights-group-international-and-endorois-welfare-council-on-behalf-of-the-endorois-community-v-kenya-the-endorois-case/ ]  [3:  Since the colonial period, or perhaps even earlier, the Tugen have been at the mercy of the more powerful Pokot neighbours who engage in cattle rustling, and make it impossible for the Tugen to exploit more pastures.] 

The Arror, who are the subject of our study, live in the lowlands of Kerio Valley, in Barwessa Ward located in Baringo North (see figure 2). Based on the 2009 census, the population of Baringo County is estimated at 555,561, consisting of 279,081 males and 276,480 females, with Baringo North recording approximately 100,000 people. Except for their appearance on official government records, the Arror have received little if any scientific interest compared to their immediate neighbours, the Pokot and Ilchamus[footnoteRef:4], who continue to record overwhelming scientific attendance since the nineteenth century. Studies that focus on the Tugen group usually lump the four subgroups together, assuming generality in social-economic behaviour and without delineating them.  [4:  The section on Ilchamus below shows the overwhelming scientific interest on the group in Baringo. ] 

In terms of development, the Arror region in Barwessa seems cut-off from government focus – it is marginalised in terms of government support through infrastructure (roads, hospitals, schools etc.). Barwessa market, which has recently seen a new dawn following the completion of a tarmac road, represents the only trading centre in close proximity to the location of the Arror. Consequently, the livestock market in Barwessa gained importance at the local level for its strategic location allowing pastoralists to bring their livestock for trade from across Baringo North. 
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Figure 2: Location of the study: Maregut along the Kerio Valley (Source: Google Maps)
2.3.2 The human-livestock nexus and culture of milk among the Arror (and the larger Kalenjin group) 
The cow occupies a central part in Tugen cultural lives, as meat, milk, currency, and dowry (Okubo 2017). Dairy cattle are by virtue of their reproduction accorded higher social value. It is no wonder that cows occupy a special cultural position during marriage practices and dowry negotiations. The cow is likened to women in the pastoral society due to their procreation role. The value of a cow is therefore decided based on the number of the young ones it is capable of giving birth to in its lifetime – which is usually about 8 times. The successive reproduction is symbolic - it is a sign of ‘being right’ with the supernatural, the source of life. 
Successive and almost predictable reproduction periods also indicate continued milk supply, of central importance across pastoral societies. This is a cycle of life where the supernatural gives life to the calves and through milk production, the cow gives life to children and households. Calves and children (or humans in general) therefore form a symbiotic relationship that is characterized by notions of care. Calves, just like humans, obtain names that are associated with prevailing conditions of their birth. They share space and mutuality of survival as environmental conditions worsen – humans do the painstaking task of ensuring cattle get access to pastures and water across seasons and, in return, cattle ensure the survival of humans by providing food. Understanding this human-livestock nexus is essential in valuing life in general and in discussions on commercialization. Notably, what is sold (milk or beef) is therefore a form of heritage, which constitutes a special symbolic apparatus of life and living. 
2.3.3 Gender and the local dairy industry around the Arror
Milk is a gendered product across pastoral societies. This means that women control milking and (often) the decisions surrounding the use and commercialization of milk. However, in most societies, the commercialization of milk beyond the household level becomes a combined task of both men and women. Moreover, milking also shifts from women to men and young boys especially when livestock is taken out for herding far from the household for a given period. 
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Figure 3: Moran (male warriors) milking and drinking raw milk while in the grazing fields (Source, Eric Kioko, personal library)
 Among the Arror, women decide on many aspects of milk production including when to milk cows, for how long a calf should suckle before milking, whether to feed the cow or not when milking, the utensils to use, how milk is shared (in case of an extended family), preservation of milk, and sale. Usually, only surplus milk is sold externally – beyond the region. Much of the milk is consumed at the household or exchanged for other foodstuffs, including the case where the money obtained from the sale of milk is used to purchase other foodstuffs such as flour or cooking oil. Traditionally, milk was commonly consumed raw, but due to the increase of milk-related diseases, households are increasingly encouraged to boil the milk.  
Money obtained from the sale of milk may not be assumed to be of assistance to women. Despite their role in the milk value chain, money obtained through milk sales is often used to purchase other food stuffs as already mentioned. Hardly do small-scale milk producers use the money for personal use except only after meeting urgent provisioning roles. 
2.3.4 Preservation of milk by the Arror: Mursik (traditional fermented milk)
Preservation of milk in most cultures across Kenya and elsewhere has been through fermentation. Due to the absence of cold storage technologies among indigenous communities, long-term preservation of fresh milk has historically proven impossible.  Mathara et al (1995) argue that indigenous fermentation of food, and particularly livestock milk, has enabled communities to survive over thousands of years when technologies of food preservation were non-existent[footnoteRef:5]. Traditional fermented milk production and its consumption in Kenya is considered to be one of the oldest cultural and traditional practice among many Kenyans (Mathara et al 1995).  [5:  The authors note that fermented milk stretches back thousands of years before the Christian era, having its origins before the dawn of civilization.] 

Among the larger Kalenjin group, fermented milk is locally referred to as mursik, which is a soft cheese-like product commonly known as traditional sour milk. Fermented milk is preferred for its excellent flavour, delicious taste, and health giving properties including improving digestibility and enriching substrates with essential vitamins, proteins and amino acids (Mathara et al 1995). Fermented milk is also a source of useful dairy fermentation microorganisms for commercial and industrial purpose. Fermented milk is not a preserve of one community in Kenya, rather, it is a shared cultural practice, but the technology and process of fermentation varies across groups. Hence, traditionally fermented milk differs in the type of milk and coagulation method used, and of course, in the species of resident microorganisms (Mathara et al 1995, 258). In the early 1970s, about 53% of milk produced in cooler Kenyan highlands was consumed as “maziwa lala” (Swahili for fermented milk) (Shalo 1973). 
The process and technology of milk fermentation among the Kalenjin is shared across other subgroups, including that of the Arror. Apart from their extensive production and consumption of fermented milk, the Kalenjin are hailed as having a unique method for milk fermentation that is not shared by other groups across Kenya. Among the Kalenjin, mursik is a major type of diet whose production and consumption constitutes more than half of the daily food consumption [at the household (Mathara et al. 1995, 260)]. The authors add that mursik is popular among male adults, breast feeding mothers and children and its consumption is believed to enhance immunity against common diseases in addition to having stronger bodies. The fermented milk is commonly consumed after meals and sometimes together with other food preparations such as “ugali”, a maize meal which is a staple food in Kenya (Mathara et al. 1995, 260).
Mathara et al (1995, 261) detail the sophisticated and ingenious process of preparing mursik, and the technology used:
A gourd, specifically prepared for preparing mursik is washed with hot water with the aid of cured wood stick known as sosiot, obtained from palm branches. The gourd is then left outside for a few hours to dry. When the gourd is dry, it is rubbed inside with burning end of some chopped stick, collectively called itoik. This chopped sticks are obtained from special trees namely, chemakltit and sinetwet. They are cut and dried before use. The rubbing effect makes the charcoal break inside. A specially dried stick called Sosiot obtained from palm branches is used to break the charcoal to finer particles. The main purposes of using the burnt stick are to improvement of flavour of mursik, pasteurization of the gourd and the colouring of the mursik. The bigger charcoal particles are removed using a special instrument similar to a fly whisk. This consists of a tail of a cow fitted with a small stick. Raw milk is then put into the gourd for 7-10 days. At the end of this period milk will have soured. It is then checked for whey formation. In presence of whey the outer curd is removed and whey drained off. The gourd is then refilled again with fresh milk and ripening continues [fermentation is spontaneously carried out by lactic acid bacteria]. The gourd is frequently checked within the first one month for whey formation. In case of any, it is drained off and the gourd refilled with fresh milk. After one month, whey formation stops. Under good production environmental conditions, i.e. temperature, and good hygiene, the mursik can be ripened for up to 12 months. This is carried out in the same gourd at ambient temperatures. 
2.3.5 Role of milk among the Kalenjin
Both fresh and fermented milk serve social-cultural and economic purposes. Milk is consumed as or with accompanying foods. Fermented milk is given to heroes (e.g. athletic champions) to celebrate their achievements. It is also served to respected visitors such as bride wealth negotiators and in traditional ceremonies as well. A study among the Arror will reveal the traditional use of milk. Among neighbouring communities, milk is used as an ingredient in traditional oaths and ritual sacrifices. 
2.3.6 Livestock trade, milk processing and commercialization in Baringo 
Livestock commercialization, while critical in some economies like Ethiopia, has never found the right administrative and economic footing in Kenya. Just as with the case of dairy production and commercialization, other forms of livestock commercialization in Kenya are predominantly smallholder dominated (Muriuki 2003). Livestock sale and markets are unregulated across Kenya. Prices and sales are determined between buyers (or brokers) and sellers. The failure by the state to accord livestock trade the value it deserves is rather surprising because livestock production covers the largest land mass in the country, supporting millions of Kenyans. Despite the increasing demand and consumption of animal products like milk and meat in developing countries (Delgado 2003), the livestock sector in Kenya still remains unregulated and weakly supported. The situation was different in the early to mid-1900s when some of the existing livestock markets were established across the country. 
Trade in milk also found strong support in colonial Kenya with the Kenya Co-operative Creameries (KCC) having been established in 1925 in Naivasha following the rising demand for milk related products for export. However, the first direct and comprehensive dairy policy in Kenya was published in 1993 (Muriuki 2003), which could indicate the little weight the state accords the dairy industry. In Baringo, livestock markets were vibrant between the 1920s and 1950s. More specifically, the colonial government policy encouraged Tugen entrepreneurs and improved their participation in trading transactions by introducing open air market days where Tugen traders would bring food crops, livestock, hides and skin for sale (Kandagor 1993). The first market days were begun at Kabarnet in 1937.
Despite participating in livestock trade and the sale of skin and hides towards the mid-1900s, commercialization of dairy has not had a smooth history in Baringo and among the Tugen. Efforts to process milk are traceable to 1941 when a field dairy was begun at Kuress in Eldama Ravine by the colonial Veterinary Department with the aim to produce a revenue of 114 sterling pounds from the sale of ghee. However, the field dairy functioned for only three months and collapsed suddenly because the milk suppliers failed to bring the milk. The Tugen contested the idea of supplying milk to the industry because the colonial government was already pushing a livestock destocking campaign from 1941, against the will of the Tugen who wanted to continue amassing more wealth for security reasons. According to Kendagor, the Tugen argued that they did not see the reason as to why the colonial government encouraged milk production while discouraging the keeping of large numbers of animals.
To date, livestock commercialization and milk trade still remains in the hands of individual traders. Despite continuity of the colonial-established markets and opening of new ones across time, the industry’s potential has not yet been realised. The Baringo 2013-2017 CIDP had proposed the establishment of a dairy processing plant at Eldama Ravine and another one at Koibatek with the aim to increase the value of milk and to create wealth and employment. However, a motion was brought to the Baringo County Assembly on 03.03.2020 seeking answers as to why construction of the Eldama Ravine plant had stalled despite a capital injection of over 66,000 pounds sterling. There was no mention of the status of the Koibatek milk processing plant except that the CIDP noted it as ‘ongoing’ – no physical infrastructure speaks to this assertion. 
Milk trade among the Arror in rural Maregut and the larger Barwessa Ward remains at the individual level and is mainly consumed at the local level. However, with increasing production, milk brokers have emerged. They buy milk from households and traders at 0.40 pound sterling per litre while the shelf price of half a litre of the processed and packaged milk is more than double that amount. There exists hardly any vibrant milk value chain in the region.
2.3.7 Bee keeping among the Tugen
Bee keeping is an important food source for the Tugen since their occupation of the Rift Valley. Hives (locally known as moingonik) are curved from logs of wood that are curved with a chisel (or other available sharp object) and thronged with cowhide with a leather lid (Kiptala 2018). The hives are hanged on trees where they would be harvested after a couple of months and the honey put in wooden barrels known locally as keto. Among the Tugen, honey plays essential social and cultural roles including the use for brewing local alcohol (kipketinik) which is consumed during traditional marriages and circumcision ceremonies. Honey is also used as medicine for abdominal pains. 
Despite honey being identified in the 2013-2017 County Integrated Development Plan (CIDP) as an important social-economic activity in Barwessa, livestock production still dominates the economy of the area. For some, honey production is an alternative activity which has been sustained purposely for home consumption. Despite not being labour and capital intensive, honey production still remains at the low among the Arror although recent capacity building and community support for honey production from NGOs (e.g. NGO ‘The Source Plus’) and the County government could change the status quo. 
Based on the CIDP, one of its flagship projects for the period 2013-2017 was to increase honey productivity per hive to 11 kgs and production to over 5,000 tonnes per year, through the purchase of modern beehives. 
2.4 Milk, honey, and the Ilchamus of Baringo
2.4.1 The Ilchamus of Baringo: Milk and Honey Production
The Ilchamus community is one of the maa-language speaking communities in Kenya, and it has twelve distinct clans that are identified by a specified totem (Melil 2018). The clans and their respective totems include the Ilkeroi and Parsaina (crocodile), Ilkaps (small green bird/Igueret), Ilmae (millet/ Nkapa), Long’ele and Loiborkichu (Snake/Lesurai), Upasikirit (mosquito/Ngonyangoni), Ilmasula (Tick/Ilmacheri), Loimisi, Iltoimal and Ilkesiani (Nose or Sneeze/ Ngume or Ngisingat) and Ilkunguan (Rope/Mkopito). In the maa-language, the word ‘Ilchamus’ meant the ‘good guesser’ (Melil 2008). That is, people bearing the Ilchamus identity- language, culture, practices and livelihoods- were known to possess unique power of guessing with precision the identity of travelers, the content of their luggage and their intended final destination (Melil 2018). 
Literature points to how the maa-speaking Ilkeroi are referenced to be the original Ilchamus, who established the first settlement in 1830s (Petek and Lane 2017). In the 1840s, Ilchamus established the first age-set marking the concept of time, the chronological documentation of cultural events and ultimately the onset of community ethnogenesis to present time (Petek and Lane 2017). In 1860s, the community established a second settlement. 
According to Anderson (2016), the settlements were located in the flat (flood) plains between Lake Bogoria and Lake Baringo. Since Ilchamus were a minority ethnic group (NGEC 2018), they were not allocated land in the colonial period. Instead, Ilchamus occupied marginal Perkerra land at the intersection between the legally allocated land for Pokot and Maasai communities.  Being at the middle of two big and warring communities put Ilchamus at risk of casualties and death caused by the frequent raids and conflicts between Pokot and Maasai communities (KARI 2006). 
In the 1940s and 1950s, Ilchamus were displaced from the Perkerra marginal land without compensation in order to pave way for the construction of Perkerra irrigation scheme by the government of Kenya (Ibid.). The displacement proved that Ilchamus were threatened simultaneously by aggression from neighbouring communities on the one hand, and the government on the other hand (Little 2016). Little (2016) further reports that by 1963, Ilchamus had already lost many grazing zones to Tugen farmers, who were also the key beneficiaries of the Perkerra irrigation scheme. The evicted Ilchamus community settled near swamps that were infested by the plasmodium-carrier mosquitoes and tsetse flies (Ibid.). 
2.4.2 Dynamics of the Community Livelihood
In the 17th C, Ilchamus community practiced pastoralism similar to the other Nilotic ethnic groups such as Pokot, Maasai, Samburu and Turkana. Pastoralism was their main occupation and a source of livelihood, where cattle, goats and sheep receive similar attention. The daily routine for Ilchamus herders was to graze the livestock along the plains that were neighbouring Lake Baringo and Lake Bogoria. In the period, livestock thrived due to the abundance of pasture and the proximity of fresh water from Lake Baringo. In the 18th C, Ilchamus community discovered alternative water uses in form of fishing and irrigation (Anderson 2016, Petek and Lane 2017). 
The new types of livelihoods offered different ways of meeting the community’s food demand. As the community members engaged in fishing, irrigation and hunting for wild meat, their commitment to pastoralism declined. The tradeoffs between pastoralism and other forms of livelihood resulted in diminishing effort and time being dedicated to livestock, and fewer innovations. As a result, the size of herds under control of Ilchamus declined over time. It is noted that the livestock composition was dominated by goats and sheep. In the 19th Century, the ‘Great Catastrophe’ led to severe drought, drying up of swamps and rivers and dying of livestock and wildlife, which impacted negatively on Ilchamus livelihoods (Petek and Lane 2017). 
By 1970s and 1980s, massive land degradation and overfishing took place outside and inside Lake Baringo as a result of intensive farming and commercial fishing from other communities (KARI 2006) [footnoteRef:6]. This reduced productivity of soil and fish stock size respectively (KARI 2006). Consequently, the community struggled to feed itself and was hence exposed to famine and dependency on subsidies, food relief and handouts.  [6:  Kenya Agriculture Research Institute (KARI) changed its name to Kenya Agriculture and Livestock Research Organisation (KALRO)] 

Incidentally, Ilchamus appear to have a dramatic demographic trend. Nationally, the Ilchamus community has been classified as a minority group. In 1989, the population was estimated at 16,000 people (KNBS 1989). The population decreased to about 11, 800 in the year 2000 (Wasonga et al. 2003), and later increased to 27,288 (KNBS 2009). The community has been contesting the demographic figures and claimed that their population was bigger than the government’s estimates. It is noteworthy that the population of the Ilchamus community has overall increased and this has an implication on how secure and sustainable are the sources of livelihoods to meet their social, cultural and economic needs.  Today, Ilchamus survival is based on agro-pastoralistic lifestyle that tends to distribute risks, in case one source of livelihood collapses. 
2.4.3 The role of milk in the Livelihood and Culture of Ilchamus Community
The history of Ilchamus community reveal a trend of livelihood transitioning from pure pastoralistic to agro-pastoralistic lifestyles (Petek and Lane 2017). In the transition, there is evidence that the diet has evolved into one comprising crops, domestic and wild animals (Little 1992). Simultaneously, the community portray a rich culture characterized by different ceremonies that serve different purposes. Ceremonies, namely the Nkipooto e nkop, Sachata e nker, Sayata/Aasai e nkai, Nker Naitodokin e nkare and Ntasim Eloiboni, were performed for rainmaking, cleansing of land, offering to gods and protecting the community from misfortunes (Lenachuru 2016). Lutoro E nkiteng and Ntapata E nker served the purposes of rainmaking and land cleansing only, whereas Sayare and Ntasim sirwa were performed to make end barrenness in women (Ibid.). Table 3 elaborates on ceremonies performed by the Ilchamus community for different purposes, and the gender and age-group involved. 
Table 3: Ilchamus traditional ceremonies/ritual performed for different purposes (Adopted from Lenachuru 2016)
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Although literature does not explicitly show the role of different types of food in performing the Ilchamus ceremonies, Sekhukhune (1993) confirms a strong symbolism of foods and drinks in traditional ceremonies. Owing to the livelihood transitions of the Ilchamus people, millet, sorghum, cowpeas, tubers, fruits, wild vegetables, maize, meat, milk and blood form part of their dietary demand (Little 1992, Petek 2018). It also follows that the production, gathering, transportation, preparation for storage and preparation for a meal are tasks performed under clearly defined division of labour (Kawai 1990). 
For example, milking of livestock, milk processing and washing the milking vessel are roles for married women in the Ilchamus community (Ibid.). Milk and blood from livestock dominate the dietary proportions of food intakes. Apart from the dietary needs, milk has been culturally used for oath making (Lenacharu 2016). It is also noted that milk was used in conducting sacrifices to gods and in rainmaking ceremonies. The white colour of milk symbolizes good health and protection.
2.4.4 Influence of Ilchamus’ milk culture on the modern dairy industry in Kenya
Dairy industry contributes 8% of the total Kenya’s Gross Domestic Product (GDP) (Odero-Waitituh 2017). The industry is mainly supported by smallholder dairy farmers (Karanja 2003). At the household level, milk has been an important source of nutrition and income (Ibid.). Since milk is an important commodity, communities have in the past developed effective techniques for a successful livestock husbandry. For example, the Ilchamus diversified the breeds of livestock to minimize risks of losing herds due to disease outbreaks and extreme weather conditions (Lenachuru 2016). 
A majority of smallholder dairy farmer are women who are the main labour providers for milking, feeding and taking care of calves (Lenachuru 2016). It seems the culturally institutionalized gender-based division of labour has shaped the modern dairy industry (Tavenner and Crane 2018). On the one hand, women have demonstrated knowledge and experience on the best practices in dairy farming such as the fodder choices and techniques for milk preservation. On the other hand, supporting women in the commercialization of milk has faced challenges of dealing with livestock ownership, major decisions such as breed upgrading and controlling income from dairy sales. For example, just like in the Ilchamus culture, dairy cows in the modern sector are mainly owned by men and women are rarely involved in decision-making (Ibid.) This presents challenges whenever the government, private and nongovernmental interventions needed to be instituted to boost the sector. 
Consequently, and in recognition of cultural influence in the sector, several programmes have targeted empowerment of women in the dairy sector. For example, breed upgrading and adoption of zero-grazing have transformed the sector by increasing milk output and optimization of space- meaning that dairy farming could be practiced in highly subdivided land. Secondly, zero-grazing produces milk consistently to meet the demand of the consumers. Similarly, in the Il Chamus community, goats and sheep reared in the homestead ensured constant supply of milk for children and mothers in the families. In Kenya, dairy farming is not only about increasing milk production and commercialization, it is also about embracing the diversified expectations of producing manure and rewarding the social status of the livestock owners (Bebe et al. 2003). In such cases, increased milk yield from a given breed may not necessarily lead to the adoption of the breed by the farmers.  Quddus (2012) offer a detailed list of hindrances to adoption of dairy farming technologies that are categorized into general, breeding, health, management and socioeconomic. 
In retrospect, Kenya’s socioeconomic hindrances facing women in the adoption of dairy technologies refer to differences in gender roles, resource ownership rights, discrimination and unequal access to information (Janetrix 2019). Although the Ministry of Agriculture and Fisheries conducted dairy technology adoption campaigns and training on women through its extension services department, most women could not actively participate because of social and cultural hindrances. 
2.4.5 Lessons from the Ilchamus culture for the commercialization of the dairy industry 
It is noteworthy that development and technology evolve within human culture (Pfaffenberger 1992). This acknowledgement reflects on the contribution of each culture in shaping and perpetuating a dialogue of progressive in socioeconomic development. The Ilchamus community have an interesting history of transitioning from one source of livelihood to another (Petek and Lane 2017). The underlying factors are naturally and anthropogenically caused. Natural pressures on human livelihoods are depicted by the ‘Great Catastrophe’ (Ibid.). 
Today, Kenya, like any other country is grappling with the climate crises that have impacted livelihood in dramatic ways. Pasturelands are shrinking because of the process of desertification that has severely destabilized pastoralism in Kenya and in the Horn of Africa. In the year 2009, the Kenyan Maasai pastoralists lost over 80% of their livestock to drought (Wangai et al. 2013). The frequency of such devastating droughts and floods in Kenya has increased, leaving a trail of livestock losses, nonfunctional ecosystem and conflicts related to resource scarcity.  
Evidence shows that there are various ways to adapt or evade the vagaries of climate crises (Agrawal 2010). For example, people could diversify on livelihoods or change the methodology of production that is guided by the existing local (cultural) institutions (Ibid.). The traditional method of pastoralism needed to be combined with the modern innovations. Examples of such lessons from the Ilchamus culture include fishing, farming and pastoralism (Petek and Lane 2017). Diversified sources of livelihoods have been recommended for purposes of distributing potential risks, disasters and calamities (Fabusoro et al. 2010, Smith et al. 2001). 
Although there are many hindrances to the commercialization of the milk industry in Kenya, the Ilchamus culture reveals that collective decision-making to adopt new sources of livelihood is paramount. The institutionalization of change that is driven by community experiences is key to the success of any technological adoption. Historically, Ilchamus practiced affordable and effective technologies that were neither cost-intensive nor labour intensive. Commercialization of milk industry has been criticized for the two main reasons, as well as not basing its strategy on existing local institutional framework.
2.4.6 Summary of data on the Ilchamus  
Although there was a paucity of literature with regard to milk commercialization among the Ilchamus community, this article went beyond the limitation to critically interrogate the available information on the history, culture and livelihoods of the community. The maa-speaking community has experienced pressure, intimidation and persecution from neighbouring communities. This refers to the conflicts that were perpetuated against their will such as the government-driven evictions to pave way for the construction of the Perkerra irrigation scheme, cattle raids and human killing, and injustices and violation of land ownership rights. Despite the challenges, Ilchamus have kept close to their culture and local institutional control. The culture has enabled the community to survival the natural and human instigated turmoil.  This was exemplified by the smooth transition from pastoralism to farming and eventually to agropastoralism. The culture of the Ilchamus has much to offer in the diversification and sustainability of livelihood. It has much to offer to the success of milk commercialisation in Kenya. Social inclusion and active participation in decision making over new technologies, innovation and upgrading of livelihood strategies requires meticulous integration of culture into all the involved processes.
3. Milk in Ghana in the context of West Africa
3.1 Characterization of livestock keeping and pastoralism in West Africa.
Small scale livestock keeping is relatively commonplace across households in West Africa, even urban ones. There is some level of semi-intensive production, with housing being provided and animals tethered, for example during the cropping season, and this is increasingly promoted in policy. Larger scale, formalised cattle keeping, for example on ranch-style enterprises, is less commonplace,  despite being encouraged by policy in some countries – this will be dealt with more in the section on policy changes.
Pastoralism has been a major aspect of livestock rearing in west Africa. This includes nomadic and semi-nomadic livelihood patterns, involving transhumance, as well as sedentary versions of pastoralism which are more semi-intensive. Caretaker arrangements, where cattle owners engage professional cowboys to herd their animals, have played a role historically and continue to do so today. Zebu cattle have dominated, but more recently other African breeds such as the Azawak and European breeds have been encouraged by various livestock NGOs in efforts to improve productivity.
Because specific ethnic groups have ethnoprofessional affiliations to livestock related livelihood activities, pastoralism can be called an identity as well as a livelihood activity in West Africa. The Fulani are the largest ethnic group strongly identified with pastoralism. Increasingly, people who identify as pastoralists may be settled or performing diverse livelihood activities, possibly not even involving livestock, or more similar to small scale livestock rearing than the traditional forms of (semi-)nomadic herding traditionally associated with pastoralism. The terrain is therefore complex and it is hard and maybe uninstructive to over-categorise people and their livelihood activities. At the same time, in order to identify and understand changes, some distinctions need to be drawn, albeit recognising blurry boundaries between different ways of doing and being.
A proportion of livestock keeping in West Africa could be classed as subsistence, as the consumption of animal products by animal rearing households plays an important role. But, sale of animal products remains a very important contribution to incomes for both smaller and larger scale livestock keepers, and particularly pastoralists. Traditional livestock and food markets are still a major outlet for such animal products in West Africa, despite efforts to formally commercialise the livestock sub-sector, which will be explored in more detail in the policy section (Rust & Rust, 2013; Hussein et al., 2008). Small scale and household livestock keepers may gain income from the occasional or more regular sale of cattle, goats and sheep in these markets (Rust & Rust, 2013; Mantey et al. 2017). This can include selling to mobile livestock traders who aggregate stock at local markets, as well as attending livestock markets personally, or even selling animals to neighbours on an informal basis. This small-scale commercialisation frequently co-exists at the household level with an element of self-subsistence orientation. Sales of traction services play a diminishing role in some regions, and dairy products will be dealt with below. Markets play a more important role for pastoralists, who rely on them for a higher proportion of their income.
Pastoralism has played a far more important role in northern west Africa than southern, as the terrain and climate is more suited to crops production in the south. In the arid and semi-arid regions of the Savannah and Sahel, pastoralism and trading have historically made more sense as a livelihood option than sedentary livestock herding and certainly crop agriculture. The burden of disease in the more humid southerly tropics is one reason that the converse is true here.
3.2 The Fulani in west Africa and Ghana
The Fulani are a major ethnic group in many west African countries, and a minor ethnic group in countries across the whole Sahel. The current population of Fulani people is approximately 38 million. The group is highly diverse, but a historical association with cattle herding livelihoods, a specific cultural code called pulaaku, and a contemporary affiliation with Islam are cultural characteristics.
The Fulani have been an important political force, cultural group, and demographic population in West Africa for centuries. It is possible that they were prominent in the 10th Century Islamic civilisation of Tarkrur in present-day Senegal. Battle alliances are recorded from the 16th century. Several Fulani empires were established in parts of West Africa since then, for example the 19th Century Fouta Djallon empire. Probably the most famous is the 18th Century Sokoto Caliphate established by Usman Dan Fodio in present day northern Nigeria. A major aim of the caliphate was the establishment of Islam across the region. 
Stratifications within Fulani society are based on sub-group or clan, extent of sedentarisation, and caste. Sections of Fulani people have been sedentarised for centuries, typically gaining education and being more likely to be Muslim, and usually engaging more in non-pastoral livelihoods, for example intellectual roles or trading occupations. Ethnic sub-groups also retain distinct dialects and specific cultural traits. As with many West African ethnic groups, the Fulani caste system determines occupational roles an individual’s lineage may be associated with.
The Mbororo are noted as a Fulani sub-group who have more commonly remained as nomadic or semi-nomadic pastoralists than other sub-groups. In Northern Nigeria, a particular association has arisen between Fulani and Hausa people, to the extent that some linguistic and cultural traits are shared, and other ethnic groups and demographers sometimes refer to the Nigerian ‘Hausa-Fulani’. 
This review has a focus on Ghana, where the Fulani are a relatively new ethnic group, having moved southwards into Ghana in noticeable numbers since the early 20th Century (Tonah 2002). As such, there is an element of integration with groups who have been present in Ghana longer. Yet, continued characterisation of them as non-Ghanaians has combined with media coverage of conflict between violent conflict between herders and farmers to inform common and widespread discrimination against Fulani people in Ghana (Bukari and Schareika 2015). It is also difficult to know the precise number of Fulani people in Ghana, due to exclusion from past census operations.
3.3 Milk in Fulani livelihoods and culture
Milk and dairy production in West Africa are predominantly associated with the Fulani pastoralists, though the Tuareg have also a strong historic dairy tradition. Fabusoro and Oyegbami (2009) report that Fulani households are mostly headed by a man who is responsible for taking decisions in the household especially relating to primary livelihood activities and cattle production, while the females in the households mostly engage in the processing and marketing of milk and dairy productions. Akabanda et al. (2010) reveal that all the 29 milk producers that were identified in three towns in the Upper East Region of Ghana (Paga, Navrongo and Bolgatanga) were female Fulani migrants. There are variations on this general trend among Fulani sub-groups and households in different rural and urban situations.
Milk is a major source of income and food for Fulani households. Karbo et al. (1998) note that smallholder Fulani milk producers in Peri-urban Tamale in the Northern Region of Ghana generate substantial income daily throughout the year by selling milk. Many of these households rely on the income from the milk to buy grains to eat, while higher-income pastoralist Fulani households may prefer to consume the milk by themselves. Milk is used to produce all kinds of food for the household.
At household level, hand milking may be the domain of women or young boys. Should milk be taken in the evening as well as the morning, there may be different functions for milk taken in the morning and the evening, and different people in the household may have ownership of the milk taken at these different times. Milk taken for consumption can be taken raw or boiled or treated in different ways. Milk may be mixed with grains, particularly millet or maize, as a meal. At household level, mixing milk with the staple maize porridge, or with millet, is common and simple. There are multiple variations on this maize-milk combination. A deep spoon may be used to drink this meal from a calabash or bowl. Fermented milks are also common. The milk  may be curdled or fermented using the bacteria present in the raw milk. One version of this can be called ‘lait caillé’ in francophone countries, but various versions of this are specific to subgroups. Milk can be processed into a cheese called ‘Wagashi’, where the milk is curdled using acid from the savanna plant Calotropis procera (Aisso et al 2015). This may then be fried for sale. Butters and creams (e.g. the Malian feneé and sidibé) are also produced.
The calabash is an important collection tool, and now milk is often stored, transported and sold from plastic receptacles. A measuring cup for the measuring and sale of milk is important for women moving to the market. Milk fat can also be used to produce soap and pomades.
3.4 Role of women in milk production in West Africa
Women play a very pivotal role in the production, collection, processing and marketing of milk in West Africa, especially in rural communities (FAO, 2018).
Roles have tended to be highly gendered in dairy and milk production in West Africa, and specifically among the Fulani. Generally, while men are responsible for grazing/feeding, construction/fencing, tethering, milking, culling/isolation and vaccination of sick animals, women have historically been mostly responsible for processing of milk and sales of milk and other relate milk products (Agboola et al., 2020). For example, Luqman et al. (2020) in a study of “Extent of involvement of women in Dairy Farming Activities in Oyo State” found that a majority of the women were not involved in daily management activities such as grazing, feeding and giving water to the animal; rather a significant majority of the women in were more involved in milk processing and sale. Generally, hand milking and processing are mostly done by women before the cattle are taken for grazing in the morning and in the evening when the cattle return from grazing (Shehu & Hassan, 1995). These roles may be malleable – children may perform many of the tasks, and the gendered nature of the roles also varies between ethnic sub-groups. For many northern Ghanaian groups, for example, milking and accompanying cattle to pasture are young boy’s tasks.
In connection with this, it is also important to note that, while women may own individual cattle, they are less likely to than men (Buhl 2005). The herd a Fulani household cares for may comprise the individual animals of members of the family as well as animals belonging to others, who the Fulani are paid to care for. Women often have access to the milk produced by all these cattle, but there are caveats, as described below.
Buhl (1999) reveals that Fulbe women in Burkina Faso mostly sell milk either in their own villages/localities, in hamlets around their village, transhumance camps or sometimes near-by towns either by moving from door to door at the market. Similarly, Gidiglo (2014) found that milk assemblers in the Accra Plains in Ghana are mainly herdsmen who actually move from farm to farm collecting raw fresh milk while women (some herdsmen’s wives) assemble and process milk into other products such as Wagashi (fried cheese), hard cheese, soap, pomade, and drinks (such as Fura). Ndambi et al. (2008) also found that Fulani women in Cameroon were basically concerned with milking, processing, selling milk and in charge of raising money from milk sales from the market, while men were in-charge of monies earned from the sale of cattle and beef.
Women often decide on the amount of milk that would be sold in the market and how the revenue generated from the sale of the milk is used. Buhl (1999) notes that women in the study areas particularly where there was high demand for milk were willing to sell their milk for cash but not on credit. But control of the milk and the money it raises may be contested within the household. Ndambi et al (2008) describe how Cameroonian herdsmen preferred that milk should be stored and used to feed the calf rather than allowing their wives (the Fulani women) to sell the milk and earn income. As many Fulani households become sedentarised and urbanised, and the milk component of their livelihoods more urbanised, the gendered distribution of labour and milk access and used rights have changed. Loehde (unpublished) has recorded male Fulani household heads in Ouagadougou removing control of milk from household cows from their wives, as the financial costs of keeping cattle raise and the households increasingly become part of an ‘urban cattle economy’. The male household heads then wish to gain control over the proceeds of milk sales, citing the increased cost of keeping beef cattle and of household expenses. Yet, when the women have purchased the cattle themselves, this is not possible. Therefore, household level negotiations increasingly play a role in who has access to which milk, especially in urban contexts. 
Buhl (2005) has also described women’s motivations for remaining strongly involved in milk production. In the northern Burkinabe communities studied, most women, except the wealthiest, were almost exclusively engaged in milk selling alongside their time-consuming reproductive labour responsibilities, with very little livelihood diversification. Despite abundance of land, women declined to become engaged in agriculture, which would have obliged them to take on the physically arduous tasks of providing grains for the family, traditionally a man’s responsibility. Ideas of the proper or appropriate role for a Fulani woman, defined by Pulaaku, were named as a major reason for women not wishing to diversify from milk sales as a source of income. But this could also be seen as women mobilising norms of gendered propriety to avoid becoming obliged to take on further arduous roles which they are currently protected from due to men’s responsibilities for them. Furthermore, it would also be desirable to disengage from milk selling if financial circumstances permitted, because it would allow women to remain in seclusion at home, conforming to Islamic ideals of propriety and allowing them to concentrate their energies on reproductive tasks. 
3.5 General trends in production and consumption of milk in West Africa and Ghana
Global milk production is expected to increase. In 2013, global milk production rose by 2.5% as a result of higher milk prices (CTA, 2013; FAO, 2013). Global milk production increased by more than 50 percent, from 500 million tonnes in 1983 to 769 million tonnes in 2013 (FOA, 2013). At the continental level, production of milk has also been increasing (Ndambi et al., 2007). In West Africa, however, any increases in milk production will come from a relatively low base. Although the consumption of dairy products in West Africa is growing fast in quantity and on per output basis, it is low per international and East and South African standards (Seyoum, 1988).  Teheux and Van Troos (2019) give 40 to 70 litres per year per inhabitant in Niger, Mali and Senegal.  Globe for a Sustainable World (2019) notes that local milk production in West Africa presents billions of litres annually with Nigeria producing 600 million, Mali producing 500 million litres and Burkina Faso producing 200 million litres annually, and assessed that despite its current low level, local milk has a lot of potentials in promoting socio-economic development in the West Africa sub region.
The milk industry in West Africa is relatively weakly developed and fairly diverse, both in terms of level of formality and across geographical space. Just like other sub-sectors in the agricultural industry, such as farming and fishing, the dairy market in West Africa is predominantly informal (Grace et al., 2007). This section describes the sector across West Africa, and the role of the Fulani in it, with some comment on the situation in Ghana specifically. 
Milk is generally produced locally by pastoralists or livestock keepers. Teheux and Van Troos (2019) report that 70% of milk production of from pastoral systems. But only around 10%  of all milk produced locally enters anything like a ‘value chain’ (Teheux and Van Troos 2019, Orasma et al. 2016) as it is largely consumed by the producing household, in the various forms described above. This means it has an important nutritional component. Milk is not always seen by Fulani people as being an important commercial product, even though it does provide some income alongside cattle. 
At this cottage level, Fulani women have traditionally sold milk in a vending fashion, sometimes sieving and boiling it, before moving around from house to house vending the milk from calabashes. They traditionally transport milk to markets in this way, and also occasionally process the milk into products such as types of cheese or mixes with millet to vend or sell in markets.
Increasingly, more organised collection of milk takes place, and in this way enters more formal value chains. Milk may be collected at the local level by minidairies, industrial dairies, and multi-service collection centres (Teheux and Van Troos 2019). 
Minidairies may be run by cooperatives of producers, other cooperatives, or by private entities. Cooperatives of producers can face problems when group members are disloyal and sell milk elsewhere, but they generally can keep terms that favour producers. Producers have a choice of whether to sell to private minidairies or those run by dairying cooperatives, but limited say over the terms and prices.
Industrial dairies tend to be on a larger scale and run as a private sector entity. They may have contracts with specific producers to supply them, but they may also purchase from milk collectors. Their large capacity means their reach may be wide. 
Multi-service collection centres are increasing. They may also be run by a cooperative, and tend to collect milk from specific milk collectors, who in turn have aggregated from producers. The multi-service centres also tend to offer additional services to producers, such as veterinary advice, feedstocks etc.
All these collection facilities are commoner in Sahelian countries than in Ghana, and are increasing. For example, Duteurtre and Corniaux (2013) found 19 mini-dairies in Burkina-Faso, 8 mini-dairies in Mali and 2 mini-dairies in Niger in 2000. By 2010, they found 47 mini-dairies, 23 mini-dairies and 12 mini-dairies in the same countries (Theux and Van Troos 2019).
A given producer may engage with multiple of these commercialisation and collection systems. Gidiglo’s (2014) study of milk production and marketing in the Accra Plains of Ghana revealed that fresh cow milk from the farm may be sold to itinerant collectors (assemblers), sold by the herdsman’s wife at the farm gate, or delivered by the herdsman to other processors and/ or retailers at either a primary collection centre or a secondary market centre such Tulak, Mallam-Atta and Nima Markets. The extent of commercialization of dairy in Ghana depends to some extent on the attainment of a large herd and mass production of livestock. This is because the majority of the herders, especially those operating on a small scale, will only sell to the market once they meet domestic consumption needs.
There are similar reports of limited market engagement by Fulani people from across the sub-region. Ndambi et al. (2008) found that Fulani milk producers in the Western Highlands in Cameroon find it difficult to access the formal market to sell their milk. Their study revealed that 27.8 percent of farmers sell their milk at their homes. Ndambi et al. (2008) also found that some farmers sold milk to dairy cooperatives, from where the milk was further processed and sold to the public and dairy plants. Yet, Loehde (Unpublished) has recorded how this is changing for many Fulani people now living in or close to urban areas, as they are increasingly engaged in urban marketing systems where milk becomes more commercialised and an important contribution to household income.
Following collection, processing which happens outside the home can be carried out by some of the industrial and mini-dairies, but also by dedicated processors, some of which are cottage or artisanal scale and some of which are semi-industrialised plants. In Burkina Faso, for instance, there are many milk processing units but just a few of them are semi-industrial dairy factories (Millogo, 2010). Milligo et al. (2008) in a survey of dairy and cattle milk production and milk quality problems in peri-urban areas in Burkina Faso found that milk production and milk processing in Burkina Faso is still in a rudimentary stage with the potential for development. However, national scale firms also operate and multinational dairy processing firms now have interests in many. For example, in 2016 Danone became a majority shareholder in the FanMilk company which originated in Ghana and has reach across West Africa. 
The majority of processors use imported powdered milk either in addition to or instead of local raw milk (Millogo, 2010). Corniax et al. (2020) report that only 20% of major ‘dairies’ across west Africa use a proportion of local milk, with the others relying on powder solely. They also present data on smaller scale dairies from Bobo Dioulasso, where 2% use local milk exclusively, and of the 98% using powder, 70% use it exclusively. Olodo (2019) states West Africa spends 1.5-1.8 bn Euros a year on dairy imports. This preference by processors for imported and largely powdered milk is due to the relative ease and cheap cost of obtaining powdered imported products, year round. Local milk production is largely seasonal - volumes obtained are lower in dry season when pasture is less available. The lower cost of imported pure milk in comparison to local milk is also partially due to the higher collection costs of collecting from dispersed and often mobile pastoralists in West Africa, compared to the better organised and lower cost collection chains in Europe. Corniax and Duteurtre (2020) cite the following 2019 prices from Bobo Dioulasso.
Table 4: Milk prices recorded in Bobo Dioulasso in 2019 (Corniax and Duteurtre 2020)
	
	Local milk (FCFA per litre delivered to factory)
	WHole milk powder (FCFA per reconstituted litre) 
	Vegetable Fat and milk blend (FCFA per reconstituted litre) 

	Rainy season price
	373
	323
	230

	Dry season price
	454
	323
	230


Increasingly, agropastoralists have tended to cluster around the collection facilities described above. Such sedentarisation is more amenable, as the milk is fresher when it reaches the facility. Nevertheless, absence of infrastructure like a cold chain makes the milk collected in this fashion continues to be more expensive than milk powder imports. This is why some have advocated for governments to support the collection side of the industry to make local milk collection competitive with use of imports for processed products.
Another factor is the favourable importation taxes on milk products from the EU. Import taxes on these products are 5% across states of the Economic Union of West Africa (ECOWAS) and Mauritania. This came into effect after the reduction of milk quotas in the EU, meaning countries such as Ireland and Poland have large surpluses they need to sell. A deal in negotiation in 2021 could see the taxes drop to 0% by 2024. With these low tariffs, those EU farmers are able to undercut ECOWAS producers and make it more attractive for local processors to source EU powdered milk than local fresh milk (Corniaux et al. 2020). 
Additionally, over the past decade, vegetable fat milk blends have become much more popular than fresh milk, as they are cheaper. These are combinations of vegetable fats (e.g. palm oil) and milk, largely in powdered form. Olodo (2019) says that ‘these comprise ⅔ of dairy purchases in West Africa and nearly 70% of dairy consumption in many capitals in 2019’. These mixes often substitute for milk products in the market and are used for many functions pure milk was formerly. This includes processing of milk products such as yoghurt by cottage scale and industrial processors. However, vegetable fat milk blends and even whole powdered milk cannot be used to produce all the products fresh milk can; for example curdled milk which uses natural organisms in raw milk. The fat content of these products is also lower than the high fat content of the dominant Zebu cattle.
It is not clear whether local milk production could actually meet the rising demand for milk products, particularly from new urban consumers and the growing middle class. It is more of a likelihood in the Sahelian countries. According to a report by the US Department of Agriculture (USDA, 2012), the dairy sector in Nigeria and Ghana produces less than 50% of domestic demand in their countries respectively. In the case of Nigeria, the report indicates that the country can only produce 600,00 tonnes as compared to demand of 1,300,000 tonnes. For Ghana the report again revealed that the milk processing sector is highly dependent on bulk milk importation (primarily powdered milk and processed milk products), with local milk production scarcely entering formal marketing channels. Map 1 shows that, overall, the trend is that central coastal countries import more than they produce, whereas the Sahelian and western coastal, except Senegal, produce more than they import, although, as described, that local production does not enter value chains.
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Figure 4: Map showing relative imports and local production (from Corniaux et al 2020)
It is relevant that many of the products produced in the processing facilities bear resemblance to those traditionally produced by the Fulani - and some other groups across west Africa with pastoral heritage such as the Tuareg. They are numerous, and varied. Drawing on the milk-grain mixtures described earlier, balls of millet are sometimes crumbled together with the milk in a mixture sometimes called ‘fula’ in Ghana. Another grain-milk mix is the substance called ‘Burkina’ in Ghana and ‘degue’ in francophone countries. This comprises small millet balls similar to couscous mixed into yoghurt. A drink called ‘gapal’ comprises millet flour mixed into milk, with sugar. These products are increasingly packaged and marketed in more sophisticated ways. Cottage industries may simply tie milk products into small plastic bags for sale. Larger industrial processors have been able to produce more sophisticated packaging. Increasingly, cottage and artisanal manufacturers are also using packaging and labelling, such as plastic bottles and brand names, whether or not they are registered with national food standards agencies. Theriault et al (2018) found there are 36 and 15 different processed grain and dairy product types, respectively, sold in retail outlets in the largest urban cities of Mali. Corniaux et al. (2020) have noted the heritage value of these products. They represent ethnic identity, local knowledge and also biodiversity of cattle but also plants and microorganisms. Duteurtre (2018) noted what he considers threats to these products, notably application of their name by industrial producers to products which may not conform to a standard description, for example, the addition of sugar, flavourings and milk powder to products which traditionally did not contain these ingredients. It’s noted that in some places in the world, territorial designations such as appellation d’origine contrôlée are used to protect the heritage value of specific products and ensure that their names cannot be applied to ‘non-authentic’ products. These conventions have not been widely applied in West Africa, although ideas of cultural food heritage and pride are mobilised in several cases. One relevant example is the dried meat known colloquially as ‘Kilichi du Niger’, which has assumed a level of significance for the country of Niger and acquires connotations of quality and even national pride, though it is not associated with one specific ethnic group. On one hand, the proliferation of these versions of the milk products described makes them available and increasingly known to a large consumer base, potentially widening the market for these types of products. As some - for example fermented milks - can only be produced from local milk, this provides an opportunity for symbolic valorisation of the products and the cultures and biodiversity they represent. On the other hand, use of the name of a product on altered versions can be seen as adulteration and co-option or undermining of artisanal producers and processors. This may especially be the case where large-scale industrial producers are able to dominate marketing of a specific product.
There could be potential to create a value-added market for authentic certified versions of some of these products. Particularly in places renowned for food culture, such as Bobo Dioulasso, Burkina Faso, there is a prospect of valorisation of products with a specific cultural association and understood value-added heritage component. It is firstly interesting to explore how far this elite market may be developed. It is also interesting to understand where exactly the heritages represented by these products may resonate - a question remains as to whether valorisation of foods associated with Fulani culture will resound in Ghana, where discrimination against Fulanis is rife. It is also valid to remember the bottom segment of the market, who are unlikely to be interested in purchasing value-added authentic heritage products, and how diverse, nutritious, locally made dairy products may potentially be made more available to and affordable for them.
The local dairy industry in Ghana is particularly small and undeveloped as compared to other West Africa countries (Omore et al., 2004), and focused on cow milk as opposed to any other types (Gidiglo 2014). The Fulani are prominent players in the local milk markets, but there are non-Fulani who produce and sell milk in Ghana, largely on a household and local community scale. The low level of milk sold on local markets and via dairies in Ghana is due to the price, competition and infrastructure issues mentioned above, as well as being partly due to the prioritisation of milk for the calf and farmers’ family, with only the little surplus which is left is sold in the informal market (Aboagye, 2002). Despite its very limited nature, the marketing of milk and its related products in Ghana still involves a wide network of individuals, including pastoralists and other livestock keepers, processors, distributors and retailers (Devendra, 2001). In Ghana, the challenge of processing and marketing raw milk and dairy products is also associated with the sale of processed milk and the distance from consumption in urban areas (Otchere & Okantah, 2017). Otchere and Okantah, (2017) state that less milk is processed in districts close to urban centres while milk is being processed into cheese in peri-urban and rural areas far away from urban centres.
Due to this minimal provision of fresh milk from dairies and informal markets, importers play a very significant role in the Ghanaian milk value-chain. Imports of powdered and processed milk are especially important to the Ghanaian processing sector in Ghana. Many companies in Ghana that process dairy (ice cream, yoghurt, chocolate milk and long-life milk producers) mostly rely on milk powder imports from Europe and Asia (see FAO, 2016). According to the FAO (2016), there has been a widening gap between demand and local or domestic production of milk and dairy products in Ghana on an annual basis. For instance, importation of milk and dairy products has taken an upward trend increasing by 2268 percent from 2006 to 2012. Cheap importation of dairy production, lack of real and concrete policy on milk production and consumption and the lack of government support for the dairy sector are major reasons for the low milk and dairy production in Ghana (see FAO, 2016). This mass importation of dairy products affects local commercialisation of these products.
The highly informal nature of these West African milk markets is often perceived as a challenge, as they present several obstacles to the authorities to monitor and regulate, to ensure that dairy products in markets are of high quality and safe for public consumption and also ensure that governments get the needed tax revenue from the sector (Grace et al., 2007). The informal nature of the dairy market also serves as hindrance to various states government to implement policies that reflect the needs of the formal dairy industry in order or enhance the growth and development of the sector (Grace et al., 2007). Yet the informal nature of the market systems also mean that they continue to provide a low-capital-entry livelihood route for women, youths and the poor. In particular, they continue to support Fulani people who, as described above, are particularly marginalised and discriminated against in Ghana, and Fulani women who experience intersectional disadvantages in this regard.
Integration of local milk into formal value chains is often seen as an important goal. It was mentioned above that there have been calls for governments to support development of infrastructure to make use of local milk more attractive to processors. Some authors have also pointed to the increased presence of multinationals in the sub-continent and suggested that they can assist in this (Cirad/ Oxfam 2018). But the above text on the role of women and particularly Fulani women in commercialisation, as well as the nutritional role of self-consumed milk, shows that the increased integration of pastoralists and local milk into formal commercial value chains is complex. Nutritional effects of diverting milk from household consumption would need to be understood. Additionally, women may or may not be ‘empowered’, as commercialisation can lead to changes in control over milk and its proceeds at the household level. 
3.6 Commercialization and modernization of the livestock and dairy sector in West Africa, and the role of policy
Livestock commercialization involves the transition from subsistence-oriented production to an increasingly market-oriented pattern of production, and is often associated with modernisation, implying transition from a smaller scale, domestic enterprise to a larger scale outfit involving increased use of inputs and technology (Martey et al., 2012). It is clear that the livestock and milk sectors in Ghana and West Africa are commercialised, largely informally but increasing in formality. More northern countries and zones tend to show greater intensity of dairy commercialisation and formalisation, and stronger links between producers and processers. The livestock sub-sector in West Africa in general is gradually moving from small-scale and subsistence production to larger-scale commercial production for both domestic and foreign markets (Mantey et al. (2017). This involves an element of modernisation and formalisation - but it is partial and slow, and informal, traditional and accessible markets and enterprises remain relatively common. The aforementioned cheap, sometimes adulterated, imported milk and weak local milk collection infrastructures are reasons local milk producers remain weakly integrated into dairy commercialization processes.
Commercialization of livestock in general is conventionally seen in terms of its contribution to West African National economies’ GDP growth and the provision of employment. According to these metrics, livestock contributes about 10-15 percent to GDP in in Niger, Mali and Burkina Faso which are net exporters in the central Corridor of the Sahel West Africa, while in Senegal, Ghana and Togo, its contributions were 8 percent, 9 percent and 9 percent respectively (ECOWAS - SWAC/OECD, 2008). Sanyang et al. (2017) state that commercialization of livestock through a value-chain approach by smallholder farmers in the Gambia constitute 31% of the agriculture sector which provides employment to about 75 percent of Gambian labour force and 10% of total GDP of the Gambian economy. Also, commercial livestock is the third larger currency provider for Burkina Faso after cotton and gold. The industrialisation of the milk sector does provide jobs, which differ according to the model adopted. Milk collectors are implicated in the multi-service centre model, and workers are needed in the industrial dairies and processing facilities. Informal employment remains important in the household scale vending model. Besides these income generating potentials, the nutritional and food security aspects of milk and livestock production remain important, and are recognised to varying extents in different national policies, as will be seen.
National Policies are formulated in the context of the African Union’s Comprehensive Africa Agricultural Development Program (CAADP). In 2003, the African Union launched the Comprehensive Africa Agricultural Development Program (CAADP), a continent-wide set of ambitions to change agriculture to support food security. ECOWAS then developed the ECOWAS Common Agricultural Policy (ECOWAP) as the regional response to CAADP. At the top level, these policies encourage the modernisation of agriculture, with the aim of supporting food security and income generation for Africans. It is envisaged that modernising agriculture and focusing on increasing production will enable countries to promote development of profitable value chains. This will enhance food sovereignty, decreasing reliance on imports, and also allow countries to export, increasing incomes. In the 2014 Malabo commitment, countries agreed to drive a 6% increase in agricultural productivity by dedicating at least 10% of budget to agriculture.  The Malabo declaration included the intention to end hunger and halve poverty in Africa by the year 2025, through ‘inclusive’ agricultural growth. The aim is for each country to produce a National Agricultural Investment Plan reflecting these aims (Nwozor and Olanrewaju 2020). National policies have begun to reflect the aims of CAADP and ECOWAP. The way in which they do this varies but an overall focus on modernisation and development of value chains is becoming evident.
The ultimate goals of dairy policies in most West African countries are therefore geared towards increasing milk production through a modern, regulated and industrialized mechanism that could increase the production of milk and develop national and even international value chains. Ostensibly, this is in order to reduce the deficit and further reduce the amount of importation of milk and other dairy products in their respective countries (see Grace, et al., 2007). The example of Burkina Faso below also shows that some recognise, as the overall CAADP hints at, that agricultural policies need to be linked to favourable overall trade and import/ export regimes in order to achieve the aims of CAADP and ECOWAP. 
One key policy area among many West African countries focusing on increasing dairy production is genetic improvement of dairy animals (see Ndambi et al., 2007).  Some studies have revealed that the local African breeds of cattle are less efficient and productive in terms of milk production hence better breeding policies are required in order to boost dairy production in the sub-region (Ndambi et al., 2007; Bebe et al 2003). Cotonou et al. (2016) indicate that the Girolando breed of cattle was imported to Benin in order to increase the level of domestic milk production which is far below domestic consumption/demand. The study revealed that the Girolando cow breed produced an average of 1,485.19 litres of milk. According to Cotonou et al. (2016), the average quantity of daily milk collected increase from the first week (4.16 litres) to the 20th week where a peak of production was recorded (5.92 litres) and then gradually decreases until the 44th week (3.40 litres). Policies have picked up on these ideas of increased productivity, promoting genetic improvement and sometimes use of exotic breeds. But, in the case of Mali, for example, there is still policy recognition of the hardy nature of the Zebu cattle traditionally herded by Fulani people: exotic breeds are less resistant to local disease.
The following examples show in more detail how different countries are following CAADP ideals to different extents and implementing them in different ways, culminating with a deeper look at Ghana’s policy regime.
Burkina Faso has a dedicated livestock policy, the ‘National policy for sustainable development of ‘élevage’ in Burkina Faso 2010-2025’. One aim stated in this policy is to move towards semi-intensive rearing and sedentarization, and improvement of genetic stock. Simultaneously, it advocates the ‘securing of pastoral resources’ and acknowledges that ‘traditional’ more extensive systems will persist.  The policy also recognises the importance of livestock keeping for household level nutrition. The policy has some specific details on promotion of dairy value chains, and recognises the connection between import taxes on milk and local milk production (Ministere des Ressources Animales 2010).
Mali’s policy does mention the improvement of structures for collection of local milk, and has a plan for installation and upgrading of processing centres. The policy contains a general idea of improvement of the sector and value addition, but a weaker emphasis on practices of intensification and ranching. Ranches are to be promoted, but this is not an overriding concern. There is also a pastoral charter affirming the rights of herders to mobility (République de Mali 2013). Mali has a Stratégie Nationale de Conservation, de Sélection et de Diffusion des races bovines autochtones, which is more about improving and conserving races such as the Azawak, rather than replacing with imported beef and dairy breeds.
Benin, a coastal state like Ghana, resembles the latter in that there is no separate ministry for the livestock sector. Since 2016, marketing boards have been closed as policy has focused on a value-chain approach. Benin has been concerned to modernise, intensify  and sedentarise the livestock sector, limiting and eventually stopping internal and cross border transhumance, and promoting sedentarisation and fodder crop cultivation (Gouvernement de la République du Bénin 2018). The proposition of sedentarisation is partly driven by discourses to do with farmer-herder conflicts, which are common in Northern Benin. The causes of these conflicts are complex, but across West Africa, there is a prevailing narrative that sedentarisation of herds will solve them, often through ranching policies.
Recently, specific ranching policies have emerged and received much policy attention in Ghana and Nigeria in particular, where they are largely presented primarily as solutions to farmer-herder conflict, with development of a meat industry as an additional benefit. These policies claim to incorporate Fulanis in new ranching enterprises. Ranching projects seek to sedentarise pastoralists rather than accommodate pastoral lifestyles. Nigeria’s Livestock Transformation Plan intended to settle many herders in ranches. It has been controversial, with some seeing the plan as unduly favourable to herders, while some herders perceived it as a way to control and co-opt them. The Nigerian plan does have some reference to the dairy industry. In Ghana, the Ghana Cattle Ranching Project was inaugurated in 2017, billed as a way to rehabilitate ranches, including state ranches abandoned since 2009.  It has not been specified how the Ghanaian ranches will interact with dairying, and particularly the importance of milk to women's livelihoods. The Ghanaian project remains controversial because it is widely perceived as non-functional.
Policy frameworks on dairy production in Ghana are limited and often associated with general policies of agriculture. There is no concrete policy specifically on milk and dairy production in Ghana, and it is notable that the Ministry of Food and Agriculture covers both livestock and food crops, in contrast to many other West African nations where livestock is more important as an economic sector. At top level, livestock is therefore covered in the general agricultural policy document. State support and policies in Ghana are more geared towards crop production than livestock (Amankwah et al., 2012).
Ghana has not implemented CAADP and ECOWAP ideals well in relation to the livestock sector. Livestock commercialization faces numerous challenges such as poor and inadequate access to remunerative markets and low productivity (Mantey et al., 2017; Sanyang et al., 2013).  Policies are also not well harmonised: the expensive nature of meat and dairy products from domestic markets as well as the low investments in the livestock sector are paving the way for the importation of animal product such milk and meat from Europe and Asia. Overall, formalisation of livestock commercialisation in Ghana, especially in northern Ghana, is proceeding at a very slow rate (DAI, 2014). 
Past policies and programmes in the livestock sub-sector such as National Livestock Services Project (NLSP) in the 1990s as well as the Ghanaian-German Agricultural Development Project (GGADP) and the Pan-African Rinderpest Control (PARC) were not specific to dairy and milk production, but generally on livestock. Where milk has been mentioned, details have been scant and implementation not effective. For example, the Livestock Development in Ghana Policies and Strategies only mentions the need for improved livestock, especially cattle, to produce more milk and dairy products to meet local demands and reduce the huge volumes of imported milk and dairy products into Ghana. Yet, low import taxes remain and local production of milk and integration into value chains has not increased as a result of this strategy. Other non-specific policies include investment of research into large scale breeding and production of cattle, sheep and goats (See NDPC, 2010; FAO, 2016). Table 5 provides a list of policies/programmes/ projects on the livestock sub-sector; some of which mention dairy and milk production. Table 6 lists the overarching policy documents for agriculture, which incorporate livestock. 
Table 5: Projects relevant to Livestock in Ghana. Source: Authors’ compilation based on literature, 2021
	Policy/Project
	Aims
	Duration of Implementation

	The Cattle Ranching Policy
	-     To improve cattle production in Ghana
-     Stop the extensive rearing of cattle to curb farmer-herder conflicts
	2017 to date

	Vaccination of Rural
Poultry with V4 I & 2
and Newcavac.
(NGO—RICERCA &
COOPERAZIONE)
	-     Vaccination of layers and cockerels for crossing local hens – focus on female poultry keepers
-     Provision of local poultry breeds to start backyard poultry keeping
-     Provision of small ruminants to both men and women. Gift is passed on. Female progeny passed on to other families who do not have.
	1999 to date

	Small Ruminants
Project (NGO—World
Vision International)
	-     Supply of initial stock to selected keepers
-     Provide training in feeding and housing
	1999 to date

	Livestock Development Project (LDP)
	-     Improve breeding stock
-     Provide short and medium term credit for production, processing and marketing
-     Training of staff, farmers and entrepreneurs
	2002-2008

	Pan-African
Programme for the
control of Epizootics
(PACE)
	-     To control other epizootic and Newcastle diseases
	2001-2006

	National Livestock
Services Project
(NLSP)
	-     Improve access to livestock health services
-     Improve breeding stock
-     Improve animal production technology and
-     Improve markets
-     Improve rangeland utilization and Resource Management
	1993-1999

	Pan-African
Rinderpest Control
(PARC)
	-     Mass vaccination of cattle annually against Rinderpest
	1992-1999

	Ghanaian-German Veterinary Project (GGVP)
	-     Tsetse control
-     Enhance control of animal diseases through strengthening field services
-     Strengthening central veterinary laboratory to support field services including bacterial vaccine production
	1978-1991

	Heifer International Project (NGO— Learning, Helping and Living)
	-     Support for small ruminants rearing by both male and females keepers
	 


Table 6: Recent agriculture and livestock sector guiding policy documents
	Policy/ Programme 
	Aims
	Dates

	National Agriculture Investment Plan
	· Modernization of the sector
· Implementation of flagship ‘planting for food and jobs’ programme involving subsidy and e-agriculture components 
	2018 to date

	Medium Term Agriculture Sector Investment Plan II
	· Meeting Maputo and Malabo expectations of government spending, continue to modernise and financialize the sector while using matural resources sustainably
	2014-2017

	Medium Term Agriculture Sector Investment Plan I
	· To promote food security while continuing to commercialise and modernise the sector, in line with CAADP goals
	2011-2015

	Food and Agriculture Sector Development Policy II
	· Incorporated an increased focus on commercialisation
	2007-2011

	Food and Agriculture Sector Development Policy I
	· Plan focused on raising productivity in the sector. 
	2002-2007



The main current policy is the 2018-2021 National Agriculture Investment Plan which incorporates the Rearing for Food and Jobs component (MOFA 2018). This component follows the general trend towards improving breeds and sedentarisation, particularly by emphasising supplemental feeding and improved shelters. The policy contains no specific details about the development of the dairy sector, although dairy sector productivity enhancement is advocated.
The National Agriculture Investment Plan is also associated with the Savanna zone agricultural productivity improvement programme. Although livestock raising is concentrated in savanna zones (including the Afram plains and coastal savanna), this programme is concerned only with crop development. 
The preceding text will make it clear that a range of policy domains beyond agricultural and livestock policy have a bearing on the sector. Trade policy, land access frameworks and approaches to migration and even security are among the policy areas that have an equally strong influence on the livestock sector as agricultural policy itself. Policy harmonisation is as much of a challenge as formulation and implementation of appropriate policies in the various domains.
3.7 Summary of data on Ghana and West Africa
The milk sector in West Africa is segmented. A large proportion of locally produced milk does not enter value chains, particularly not formalised ones. For the proportion that does, traditional markets are dominated by the Fulani ethnic group, a marginalised group in Ghana who identify culturally as pastoralists. Milk marketing is very important for Fulani women who traditionally take control of milk processing and marketing, providing them with an important income source, although this is changing, particularly in urban areas. Simultaneously, there are small scale and larger scale semi-industrial outfits, processing and retailing milk products, but often using imported powdered milk. Import taxes, European subsidies, and high west African collection costs contribute to competitiveness of imported milks, as well as the increasing dominance of imported cheap blends of vegetable fats and powdered milks. These trends are particularly strong in Ghana, where growing urban demand for milk products is increasingly met by these blends, and the processing industry is weaker than in Sahelian countries. Many locally processed milk products resemble the traditional cultural foods of the Fulani, for example millet-milk mixes known as ‘burkina’ or ‘degue’, yoghurt, and local cheese or ‘Wagashi’. Policy support for the livestock sector is weak in Ghana, where there is no dedicated livestock ministry, and promotion of milk production across the subcontinent is not aligned with import taxation policy. Ideas of modernisation, largely through imported/ improved breeds, and ranching exist in Ghanaian livestock policy, the latter largely framed as a solution to conflict between herder and farmer conflict. These policies are weakly implemented and do not consider how modern larger scale livestock production would be integrated with milk-based livelihoods that support women and marginalised groups, and draw on elements of Fulani culture. The idea of valourising heritage foods associated with these cultures is interesting and it may be worth considering whether promotion of heritage dairy foods is valid in different regions of West Africa, while simultaneously considering how these products may relate to poorer consumers.
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