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ABSTRACT 
Smallholder dairy farmers account for up to 80% of total dairy producers and 56% of total milk 
production in Kenya. The reduction of farm level milk losses at the farm level is a critical point 
in the milk supply chain where improvements can contribute to increased income.  
The target population included 840 accessible smallholder dairy farmers and 120 dairy farmers 
who were purposefully sampled as study respondents during the baseline survey. Thirty farmers  
were purposefully chosen to participate in focus group discussions. A structured questionnaire, 
Focus Group Discussion guides, and a Key Informant Interview schedule were used to collect 
data. Focus Group Discussions and Expert Interviews yielded qualitative data. The data's 
reliability was then estimated using Cronbach's Alpha Coefficient, a measure of internal 
consistency. Data analysis required the application of both descriptive and inferential statistics. 
T-tests and the Pearson chi-square test of independence were used for inferential statistics, while 
measures of central tendency, dispersion and proportions analysis were used for descriptive 
statistics. According to the findings of the study, the most common milk losses included spillage 
(30%), excessive consumption by the calves (22%), spoilage (19%) and non-collection of milk 
due to free-range grazing (17%). Furthermore, most of the farmers (67%) used plastic milk 
containers. This is worrying because despite a wide variety of plastics existing it is only a few of 
them that are food grade approved. Microbial contamination through calf suckling is 
predominant with (71%) practicing free suckling methods which is known to reduce milk yield 
through milk rejection. The purpose of the study was to assess the current status of milk 
production and farm-level milk losses among smallholder dairy farmers in Mogotio Sub-county, 
Baringo County  
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1. INTRODUCTION 
Global milk production in 2019 reached 852 million tonnes, an increase of 1.4 percent from 
2018, mainly resulting from improved production practices (Eskola et al., 2020). Domestic 
animal production has proven to be a good source of food all over the world, and a rapid growth 
in milk and dairy consumption has been seen in many developing countries. Internationally, 



 

 

around 118 million farms keep dairy cattle (Spielman, 2019). Sixty-five percent of these farms 
are situated in Sub-Saharan Africa (SSA), South Asia, Eastern Europe and Central Asia.  
In Africa, milk output in 2019 is estimated at 48 million tonnes, representing a decline of 1.13% 
from 48.6 million tonnes produced in 2018 (FAO, 2021). Over 75% of the milk produce in 
Africa was cow milk (FAO, 2021a). In Sub-Saharan Africa, nearly 88% of the 31.3 million 
tonnes of milk produced in 2019 was cow milk, indicating the role of dairy cattle in region. 
Cattle milk production in the region has been greatly improved by selective breeding, feeding 
and management practices (Opoola et al., 2019). Improved milk production significantly 
contributes to economic growth and employment in the region. Raw milk production is primarily 
done by smallholder farmers hence it’s a major source of employment for the rural population 
(Opoola et al., 2019). Therefore, the dairy sector is one of the most important agricultural sectors 
in Sub-Saharan Africa with a huge potential for alleviation of poverty and improving food 
security and nutrition. However, role of the sector in rural livelihoods and employment is 
undermined by several factors, including the adverse effects of climate change. The dairy sector 
in the region is largely rain-fed hence the industry experiences sharp fluctuation in milk 
production throughout the year (Tadesse & Dereje, 2018).  
Major challenge of milk loss at the farm level has not received adequate attention because 
primary production losses has not received enough attention and rarely improved (March et al., 
2019). There is limited literature in milk losses in Kenya, and available literature has focused on 
post-harvesting milk losses (Kashongwe et al., 2017a). Furthermore, milk loses have often been 
associated to hygiene milking practices has caused microbiological milk spoilage. The study 
revealed important losses in quality and safety of milk in due to calf suckling. However, losses 
resulting from suckling prior to milking is increasingly becoming an important point of 
discussion by stakeholders because it has not received the attention it deserves to help avoid the 
milk loss (March et al., 2019). Therefore, addressing milk losses at farm level depends on use of 
milking practices that not only ensure milk hygiene but also safeguard quantity of milk 
produced. 
The proposed study was carried out in Mogotio Subcounty of Baringo County, Kenya. Dairy 
farming was one of the major agricultural activities in the county. However, the county only 
produced enough milk for consumption despite having a favourable climate in some of its high 
potential areas like Eldama Ravine. As such, the economic potential of the county with regards 
to milk production had not been harnessed fully. Baringo County is home to the oldest dairy 
cooperative movements in Kenya since 1960 when cooperative movement started challenging 
the monopoly of state, the Kenya Co-operative Creameries (KCC). The cooperative movements 
were launched with aim of increasing the bargaining power of smallholder farmers and increase 
milk production. Besides, farmers in Baringo County engage in mixed farming and pastoralism 
in highlands and lowlands respectively, other economic activities include beekeeping, 
aquaculture and fishing from Lake Baringo. Therefore, rural areas and rural communities in 
Baringo were seen as a platform and starting point for economic diversification and innovations 
for sustainable and resilient development.  



 

 

Dairy innovation platforms were needed to transform the dairy industry in Baringo, especially 
Mogotio Sub-county, into innovative, commercially orientated and modern industry that 
contributed to reduced pre-harvest milk loses and improved incomes to small scale dairy farmers. 
Thus, this study sought to assess the current status of milk production and farm-level milk losses 
among smallholder dairy farmers in Mogotio Sub-county, Baringo County, Kenya. 
 
1.1 Statement of the Problem 
Milk losses contribute to economic losses resulting in reduced income and living standards 
among smallholder dairy farmers. Most dairy farmers in Mogotio Sub-County practice 
inappropriate milking procedures which are tedious and gender insensitive to women who are the 
main work force in the small scale dairy value chain. This is usually seen in restricted suckling, 
non-timely weaning and simultaneous milking and suckling. These practices result in milk losses 
by exposing the 20% cistern milk in the udder to the over age calf. The delayed weaning the 
calves also contributes to farm level milk losses which translate to reduced income by dairy 
farmers. Besides significant milk losses, suckling as pre-milking palpation routine is a major 
impediment to assured milk quality, quantity and safety, which further cause farm-level milk 
losses contamination and rejection by processors. 
 
 
2. RESEARCH METHODOLOGY 
This chapter explained the procedures utilized in the study. It described the research design, 
location of the study, population, sample size and sampling procedures. It also presented the data 
collection instruments, validity and reliability of the instruments, data collection procedures and 
methods of analysing data. 
2.1 Research Design  
The sudy was undertaken on August 2022 in Mogotio sub-county of Baringo county, kenya.The 
study employed both Participatory Action Research (PAR) approach and descriptive research 
survey designs. The descriptive survey involved both quantitative and qualitative approaches to 
analyse dairy farmer participation in cooperatives in the Mogotio Cooling Centre (MCC). PAR 
recognizes the changing social, economic, and political environments that shape how technology 
and innovations are developed and disseminated. PAR offers approaches that engages several 
actors to create knowledge and actions that empower institutions and communities. PAR 
involves is fostering collaborations during research process. Thus, PAR is the linchpin in 
agriculture that connects researchers in several areas of research, ranging from innovations and 
technology, environmental conservation, livestock, and livelihoods (Méndez et al., 2016; 
Méndez et al., 2017). Data analysis required the application of both descriptive and inferential 
statistics. T-tests and the Pearson chi-square test of independence were used for inferential 
statistics, while measures of central tendency, dispersion and proportions analysis were used for 
descriptive statistics. 



 

 

 
2.2 Target Population 
The target population was smallholder dairy farmers in Mogotio sub-county. The accessible 
population comprises 840 smallholder dairy farmers supplying milk to Mogotio cooling plant. 
The study targets a sample population of 120 farmers form the 840 dairy farmers who are 
constant milk suppliers of the cooling plant. Five cooling plant employees who happened to be 
dairy farmers and part of the 840 targeted population were targeted. This included the plant 
manager, accountant, quality control/ milk collection clerk and the two extension personnel. The 
five livestock production staff in Mogotio sub-county were also targeted.  
 
2.3 Sampling Procedure and Sample Size 
Baringo County was selected purposively because it is among counties in Kenya with higher 
potential for dairy production. Mogotio Sub-county was also purposively selected because of low 
performance of the dairy sub-sector compared to Koibatek and Eldama Ravine sub-counties. The 
next step also involved purpose selection of farmers supplying milk to Mogotio dairy farmers 
cooperative society. Mogotio sub-county had been purposefully identified because of the 
existence of Mogotio milk cooling plant marketing innovation platform and a large number of 
smallholder dairy producers. Mogotio ward was selected purposively from the three wards that 
make up the Sub-county because of its unique features such as its high milk production levels, 
diversity of dairy activities, hosting the milk cooling plant and the large scope of small-scale 
dairy production.  
 
3. RESULT AND DISCUSSION 
 
Assessment of current status of milk production and farm-level milk losses among 
smallholder dairy farmers in Mogotio Sub-county, Baringo County 
Majority of farmers in the region were dependent on pasture only as the main feeding system 
accounting for 53% of the farmers (Table 1). However, 27% and 20% used zero grazing and 
combination of pastures and zero grazing respectively. This was highly attributed to the 
following factors that highly influenced dairy farming in the region; the availability of large 
tracts of lands that were quite unsuitable for crop production and therefore favoured pastoral 
raring of dairy cattle, the regions climate that did not highly favour growth of fodder crops and 
Napier grass that are essential during zero grazing, the breed of dairy cattle that the farmers 
reared could easily survive on natural pastures as they were hardy and resilient cattle for hot and 
dry areas, cultural influences that heavily influenced the feeding practices as majority of within 
the region were majorly as pastoralist community and the high cost of feeds necessary for zero 
grazing.  
However, pastoral feeding system has its own disadvantages over other feeding systems which 
include: It is challenging for milking cows to consume the substantial amounts of grain required 
to maintain the high levels of production anticipated due to the high moisture content of pasture, 



 

 

rising temperatures and fly issues, wasted feed from trampling and inconsistent feed quality, as 
well as variations in quality of feeds and challenges calculating pasture intake. Wilkes et al. 
(2020) discovered dissimilar findings that zero-grazing was the most commonly used feeding 
system, followed closely by semi-zero grazing and grazing only. According to the research, the 
most common feeds available for consumption by cattle were natural pasture, Napier grass, 
maize, commercial and homemade concentrate, and other feed resources such as crop residues 
and industrial byproducts. Therefore, there is need for more emphasis on zero grazing for 
maximum production of milk and also for better planning and feeding practices. Also zero 
grazing helps the farmer make comparisons on the input levels versus the output levels. 
Table 1: Feeding systems used by dairy farmers 
Feeding systems Frequency Percentage 
Zero grazing 29 27 
Natural pasture and zero grazing 22 20 
Pasture only 57 53 
Total  108 100 
3.1 Farm level milk loses related challenges 

This section provides results relating to farm level milk losses among the smallholder farmers. 

Majority of the farmers (82%) had experienced milk losses in their farms.  

 

Figure 1: Experienced milk loss 

       With regards to the types of milk losses, the most common milk losses included spillage 

(30%), excessive consumption by the calves (22%), spoilage (19%) and non-collection of milk 

(17%) as presented in table 2. 



 

 

Table 2: Type of milk losses 

Type of milk losses Frequency Percentage 

Spillage 60 30.3 

Excessive consumption by calves 43 21.7 

Non-collection of milk 33 16.7 

Spoilage 38 19.2 

Contamination 20 10.1 

Milk thrown away due to diseased cow 4 2.0 

Total  198 100 

 
4. SUMMARY, CONCLUSION AND RECOMMENDATIONS 
4.1 Summary 
 In Mogotio Sub-County, Kenya, With the majority of farmers expressed milk losses due to 

spillage and excessive consumption by the calves, the innovation platform trained them on early 

weaning system as an intervention to reduce milk losses. This system allows the calves to suckle 

their dams for a limited period after milking and the calves also use residual milk in the udder of 

the cows, which is milk not utilized in the artificial rearing (AR) system. Restricted suckling 

increases growth rate of the calf, but reduces milk yield and saleable milk of the cow, while 

reducing the incidence of mastitis and has little or no negative effect on reproduction compared 

to artificial rearing which most of the farmers in Baringo County were utilizing. The farmers are 

to be trained on reduction of spillage,contamination and the viability of early weaning which 

included reduction of labour requirements, capital outlay and calf mortality reduction.  

4.2 Conclusions 
i). When assessing the current status of milk production and farm-level milk losses among 
smallholder dairy farmers in Mogotio Sub-county, findings revealed that the majority of farmers 
were still using outdated dairy farming technology, resulting in massive milk losses. In terms of 
feeding systems, the majority relied on pasture feeds for their animals rather than other types of 
feeding systems. It was also revealed that the majority of farmers maintained dairy production 
records such as livestock registers, dairy milk registers, calving and calf registers. This allowed 
them to effectively monitor their cattle's progress as well as the milk production processes. Due 
to the fact that Baringo County is an arid and semi-arid region, the majority of farmers preferred 
keeping indigenous cattle over exotic cattle because indigenous cattle can tolerate such limatic 
conditions. Cows and female calves were also kept in comparison to other types of cattle, most 
likely because these animals provide milk for both households and the market. 



 

 

The study went on to assess the milking characteristics of the producers, discovering that the 
majority of these producers did not practice hand washing and used cold water to wash milking 
containers, resulting in a high rate of milk contamination and spoilage. Nonetheless, milk 
producers had invested in ensuring that their milking containers were washed with soap and 
detergents, that they practiced udder cleaning with warm water before milking, and that they had 
adequate knowledge of milk equipment and manufacturing process handling for the production 
of safe and healthy milk. Nonetheless, much work remains to be done to reduce the use of plastic 
containers in milk storage due to the growth of micro-organisms that accelerate the rate of milk 
spoilage in plastic containers. The majority of dairy farmers had experienced milk losses at the 
farm level, with the most common being milk spillage during milking, closely followed by 
excessive consumption by calves and high spoilage rates. 

  

 
4.3 Recommendation 
The following recommendations can be drawn from the study objectives; 
i). The majority of farmers had no prior knowledge of milking techniques that could be used to 
reduce milk losses. However, trainings, through innovation platforms will have a significant 
increase in knowledge on milking techniques, with the highest impact in increasing milk yields 
being control of spillage by use of milking parlours, excessive consumption free suckling, non-
collection due to free range system, contamination from nonfood grade plastics. Such training is 
deemed necessary because it enables farmers to learn about new milking techniques that are 
relevant to improving milk production yields in their cows. 

Based on the positive results of this and previous studies, the study recommends that 
stakeholders in the dairy sector consider widespread implementation of the innovation platform 
strategy to ensure its uptake.  

ii). The study recommends that grassroot collaborative learning take place to sensitize youth on 
the benefits of the platforms in order to establish opportunities for maintaining an innovation 
platform-based capacity building program among smallholder dairy farmers. Furthermore, the 
county governments' and the national government's support must be felt by channeling financial 
and human resources support to its development and devolution in ward levels. 

4.4 Areas for further studies 
        According to the study's findings, innovation platforms have successfully improved milk 
production yields, household income, and, as a result, livelihoods. However, due to the dynamic 
nature of the dairying agricultural environment, the innovation platforms are not always capable 
of adapting sufficiently to emerging trends. This highlights the importance of viewing platforms 
dynamically and paying closer attention to mechanisms that improve feedback, learning, and 
capacity building in the innovation processes. As a result, a thorough investigation of innovation 



 

 

platforms and how they can effectively contribute to improving feedback, ensuring collaborative 
learning, and dynamic management in the dairy industry is required. 
 
REFERENCES 

1. Amenu, K., Shitu, D., & Abera, M. Microbial contamination of water intended for milk 
container washing in smallholder dairy farming and milk retailing houses in southern 
Ethiopia. Springerplus, 5(1), 1-6: 2016 

2. Amudo, A., and Inanga, E. L. “Evaluation of Internal Control Systems: A Case Study 
from Uganda”, International Research Journal of Finance and Economics,1(27), 124-144: 
2019 

3. Bacon, C., V.E. Méndez & M. Brown.  Participatory action-research and support for 
community development and conservation:  Examples from shade coffee landscapes of El 
Salvador and Nicaragua.  Center for Agroecology and Sustainable Food Systems 
(CASFS): 2016. 

4. Barbano, D. M., Ma, Y., & Santos, M. V. D. Influence of raw milk quality on fluid milk 
shelf life. Journal of Dairy Science, 88, 77: 2015. 

5. Batavani, R. A., Asri, S. and Naebzadeh, H. The effect of subclinical mastitis on milk 
composition in dairy cows. Iranian Journal of Veterinary Research, 8, pp. 205–211: 
2018. 

6. Beaver, A., Meagher, R. K., von Keyserlingk, M. A., & Weary, D. M. Invited review: A 
systematic review of the effects of early separation on dairy cow and calf health. Journal 
of Dairy Science, 102(7), 5784-5810: 2019. 

7. Bingi, S., & Tondel, F. Recent developments in the dairy sector in Eastern Africa: 
Towards a regional policy framework for value chain development: Economic Centre for 
Development Policy Management: 2015. 

8. Bonina, C., Koskinen, K., Eaton, B., & Gawer, A. Digital platforms for development: 
Foundations and research agenda. Information Systems Journal, 31(6), 869-902: 2021. 

9. Breuer, A., Blomenkemper, L., Kliesch, S., Salzer, F., Schädler, M., Schweinfurth, V., & 
Virchow, S. The potential of ICT‐supported participatory communication interventions to 
challenge local power dynamics: Lessons from the case of Togo. The Electronic Journal 
of Information Systems in Developing Countries, 84(3), e12026: 2018. 

10. Broucek, J., Uhrincat, M., Kisac, P., & Hanus, A. Effect of different rearing during the 
milk-feeding period on growth of dairy calves. Agriculture, 10(8), 346: 2020. 

11. Brown, P. R., Anwar, M., Hossain, M. S., Islam, R., Siddquie, M. N. E. A., Rashid, M. 
M., ... & Tiwari, T. P. Application of innovation platforms to catalyse adoption of 
conservation agriculture practices in South Asia. International Journal of Agricultural 
Sustainability, 20(4), 497-520: 2022. 

12. Crimes, D., & Enticott, G. Assessing the social and psychological impacts of endemic 
animal disease amongst farmers. Frontiers in Veterinary Science, 6(342), 1-13. 
https://doi.org/10.3389/fvets.2019.00342: 2019. 



 

 

13. Davies, J., Maru, Y., Hall, A., Abdourhamane, I. K., Adegbidi, A., Carberry, P., ... & 
Watson, I. Understanding innovation platform effectiveness through experiences from 
west and central Africa.  Agricultural Systems, 165, 321-334. 
https://doi:10.1016/j.agsy.2016.12.014: 2018. 

14. De la Cruz-Cruz, L. A., Bonilla-Jaime, H., Orozco-Gregorio, H., Tarazona-Morales, A. 
M., Ballesteros-Rodea, G., Roldan-Santiago, P., & Vargas-Romero, J. M. Effects of 
weaning on the stress responses and productivity of water buffalo in different breeding 
systems:  A review. Livestock Science, 226, 73-81. 
https://doi.org/10.1016/j.livsci.2019.05.020. 2019. 

15. Dijk, T. V. Livelihoods, capitals and livelihood trajectories: a more sociological 
conceptualisation. Progress in Development Studies, 11(2), 101-117: 2011. 

16. Duguma, B. A survey of management practices and major diseases of dairy cattle in 
smallholdings in selected towns of Jimma zone, south-western Ethiopia. Animal 
Production Science, 60(15), 1838-1849: 2020. 

17. Eidt, C. M., Pant, L. P., & Hickey, G. M. Platform, participation, and power: How 
dominant and minority stakeholders shape agricultural innovation. Sustainability, 12(2), 
461: 2020. 

18. Häsler, B., Msalya, G., Garza, M., Fornace, K., Eltholth, M., Kurwijila, L., ... & Grace, 
D. Integrated food safety and nutrition assessments in the dairy cattle value chain in 
Tanzania. Global Food Security, 18, 102-113. 2018. 

19. Häsler, B., Msalya, G., Roesel, K., Fornace, K., Eltholth, M., Sikira, A., ... & Grace, D. 
Using participatory rural appraisal to investigate food production, nutrition and safety in 
the Tanzanian dairy value chain. Global Food Security, 20, 122-131: 2019. 

20. Hildebrandt, N., Nyarko, Y., Romagnoli, G., & Soldani, E. Price Information, Inter-
Village Networks, and'Bargaining Spillovers': Experimental Evidence from Ghana 
2020. NYU Stern School of Business Forthcoming   

21. Homann-Kee, T. S., Adekunle, A., Lundy, M., Tucker, J., Birachi, E., Schut, M., ... & 
Ombati, A. What are innovation platforms? Innovation platforms practice brief 
1. Innovation platforms practice brief 1, 1-7: 2013.  

22. Joshua, O. O., & Augustine, O. Review of challenges and opportunities for dairy cattle 
farming under mixed system of Homa Bay County, Western Kenya. Journal of 
Agricultural Extension and Rural Development, 10(10), 202-210: 2018. 

23. Kilelu, C.W., Klerkx, L., Leeuwis, C., Hall, A., Beyond knowledge brokering: an 
exploratory study on innovation intermediaries in an evolving smallholder agricultural 
system in Kenya. Knowledge Management for Development Journal, 7(1), 84-108. 
https://doi.org/10.1080/19474199.2011.593859: 2011.  

24. Kosgei, J. K., Ngâ, E. K., & Kibett, J. K.. Factors affecting adoption of dairy cattle milk 
production technologies in Mosop Sub County, Nandi County, Kenya. African Journal of 
Agricultural Research, 15(1), 140-148: 2020. 



 

 

25. Maina, F. W., Mburu, J., Gitau, G. K., & Van Leeuwen, J. Assessing the economic 
efficiency of milk production among small-scale dairy farmers in Mukurweini sub-county, 
Nyeri County, Kenya (No. 1720-2018-7800); 2018 

26. Makoni, N., Mwai, R., Redda, T., van der Zijpp, A. J., & Van der Lee, J. White gold: 
Opportunities for dairy sector development collaboration in East Africa (No. 14-006). 
Centre for Development Innovation, Wageningen UR. 2016. 

27. March, M. D., Toma, L., Thompson, B., & Haskell, M. J. (2019). Food waste in primary 
production: Milk loss with mitigation potentials. Frontiers in Nutrition, 6(173). 
https://doi.org/10.3389/fnut.2019.00173 

28. Martin, B., Nicolao, A., Pomiès, D., Mathieu, A., Koczura, M., Bouchon, M., ... & 
Alvåsen, K. Deliverable 2.1 Keeping cow and calf together–impacts on animal 
performances, behaviour, welfare and farm economy. INRAE, SLU: 2021. 

29. Muriuki, H. G. Milk and Dairy Products, Post-harvest Losses and Food Safety in Sub-
Saharan Africa and the Near East: A Review of the Small Scale Dairy Sector–
Kenya. Rome, Italy: Food and Agricultural Organization: 2018. 

30. Muriuki, H. G. Dairy Development in Kenya FAO. Rome, Italy OpenURL: 2011. 
31. Neave, H. W., Sumner, C. L., Henwood, R. J., Zobel, G., Saunders, K., Thoday, H., ... & 

Webster, J. R. Dairy farmers' perspectives on providing cow-calf contact in the pasture-
based systems of New Zealand. Journal of Dairy Science, 105(1), 453-467: 2022. 

32. Niu, M., Ying, Y., Bartell, P. A., & Harvatine, K. J. The effects of feeding rations that 
differ in fiber and fermentable starch within a day on milk production and the daily 
rhythm of feed intake and plasma hormones and metabolites in dairy cows. Journal of 
Dairy Science, 100(1), 187-198: 2017. 

33. Zipp, K. A., Barth, K., Rommelfanger, E., & Knierim, U. Responses of dams versus non-
nursing cows to machine milking in terms of milk performance, behaviour and heart rate 
with and without additional acoustic, olfactory or manual stimulation. Applied animal 
behaviour science, 204, 10-17. https://doi.org/10.1016/j.applanim.2018.05.002: 2018. 


