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Abstract 

Gender dynamics and norms are crucial for rural livelihoods and achieving food security. While norms 

related to ownership, management, product distribution, and sales methods are prevalent in dairy 

production, more research needs to be conducted in this area. This study hypothesized that innovative 

technologies introduced without considering gender dynamics and norms may limit the extent of 

transformative change. Using gender-sensitive mixed methods, this study investigated the potential 

implications of introducing technologies for intra-household dynamics and gender norms in dairy-

producing communities. The African Asian Dairy Genetic Gains Programme (AADGG) has been 

introducing improved genetics, precise breeding techniques, and telemetric data recording 

technologies in smallholder dairy farms in Tanzania, and this served as the study case. Intra-household 

data were collected from 180 smallholder farmers surveys, gender-aggregated focus group discussions 

involving 80 farmers, and six expert interviews. Data were analyzed using content analysis, 

descriptive statistics, the percentage rate of change, and the coefficient of variation. 

Age, education, gender, household size, household role, and farming system practiced were found to 

be significant determinants of the adoption of digital dairy applications (DDAs). Introducing dairy 

breeding technologies reduced women’s control over milk incomes in two ways. First, improved 

breeds led to women and men participating in milking, previously carried out solely by women. The 

increased profitability of the dairy enterprise raised the outlook and status of some chores related to 

dairy farming. The shift, although linked with women’s economic empowerment and gender-equal 

distribution of household responsibility, resulted in the transfer of milk income from women to men in 

most cases. The transfer of milk income from women to men demonstrates a marked shift in women’s 

traditional roles, from exclusive homemakers in charge of the overall well-being of the household to 

dependents on their husbands for money to meet household nutritional and welfare needs. The study 

revealed that both male and female male and female dairy farmers are now venturing into and taking 

control of dairy breeding activities by the opposite gender. The situation shows that tasks and 

responsibilities in dairy breeding, traditionally assigned to either men or women, are now actively 

pursued and led by both genders. In the majority of survey responses (99.9%), the study showed that 

technological improvement led to milk increase. The milk increase did not, however, necessarily 

correspond to higher income for farmers during the wet seasons, as the milk market would easily 

oversaturate due to excessive supply, culminating in low prices. The study views this situation as 

perception-based low milk pricing because the majority of respondents interviewed for this study were 

“borderline educated farmers” (farmers with primary education) who might not be able to understand 

the economics of production (input and output). These farmers might be unable to calculate the labour 

input, time, and opportunity cost of producing milk in the wet season against the milk price. 

The shifting dynamics in gender norms may have positive and negative consequences on household 

food security, nutritional status, and general livelihoods. However, the severity within households 

depends on the dairy farmer’s household type and marital status. These findings suggest innovative 

technologies are more likely to have transformative outcomes if tailored to suit the needs of different 

gender groups, consider prevailing societal and gender norms, and be accompanied by requisite 

training on further innovations that would mitigate the consequences of the current innovations. Also, 

introducers of dairy breeding technologies should consider training farmers on dairy farming input, 

output recording, and basic profit and loss calculation to better understand milk prices in different 

production seasons. 

Keywords: Gender dynamics, Gender norms, Animal breeding, Technology, Smallholder dairy 
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1. Introduction 

1.1 Background of Study 

In the global economy, the agricultural sector is one of the industries witnessing great technological 

application in all aspects of its operations. These technologies have become one of the primary driving 

instruments farmers use to control the essential components of production (Nyarko & Kozári, 2021; 

FAO, 2017; WEF, 2022). As food security issues have garnered attention from many international 

corporate bodies, a spike is observable in the awareness and adoption campaigns linked with 

promising technologies to help fight food insecurity. Agricultural technology can potentially increase 

crop and animal output, improve family food security, and, consequently, farmer revenue (Mutenje et 

al., 2016). Agricultural technologies could be in the form of a new product or technology, 

restructuring agricultural organizations or institutions where innovation occurs, the evolution of the 

farming and ecological system, and changes in the dissemination of agricultural technologies (Leeuwis 

& Ban, 2013). Simultaneously, when agricultural technologies are introduced into societies that have 

never been adopted or used, they are referred to as innovations. Svodziwa (2021) posited that 

innovation is a social learning process in which abilities to engage in meaningful innovation continue 

developing over time. Technical changes in crop or livestock production or product processing 

introduced by external entities or designed by local people, institutional change processes, such as new 

ways to gain access to resources or organize marketing activities, can all be termed innovation in the 

rural economy (Badstue et al., 2018). In the dairy cattle breeding systems, many such technologies 

have emerged. According to Ahmed et al. (2004), dairy breeding technologies include, among other 

things, the use of exotic cow breeds, improved feed production, conservation strategies, and digital 

technologies to increase output and leave farmers financially secure. One of the breeding technologies 

is the crossbred dairy cows that boost milk and meat yield and improve the well-being of dairy 

breeding households in developing countries (Abdulai & Huffman, 2005). According to the Food and 

Agricultural Organization and Global Dairy Platform (FAO & GDP, 2018), the dairy industry's 

productivity has increased due to advances in nutrition, genetics, reproductive performance, newly 

developed technology, improved fertilizing techniques, and improved herd management. 

Like every other country heavily involved in dairy cattle production, Tanzania is in the era of 

continuous adoption of dairy breeding technologies. Tanzania has abundant natural resources, such as 

rich terrain, lush vegetation, and a massive cattle population of about 18.5 million (Swai & 

Karimuribo, 2011; Weaver et al., 2015). The Tanzanian dairy industry is essential because it has 

enormous potential for raising people's living standards and minimizing poverty through improved 

nutrition resulting from milk intake and income from the sale of dairy products (Njombe et al., 2011). 

Smallholder dairy farming in Tanzania has grown at a pace of 6% per year over the last three decades, 
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with an estimated 190,000 registered farmers, owing to its role in poverty reduction, improving food 

security, and bridging the gap between milk demand and milk supply (Chawala et al., 2019; Swai & 

Karimuribo, 2011). The Food and Agricultural Organisation (FAO, 2010) characterized smallholder 

dairy farming as farms with 2-3 herds of milking cows. The bulk of milk produced in the country can 

be attributed to approximately 70% of indigenous cattle in rural regions. At the same time, the rest 

comes from modified livestock primarily kept by smallholder farmers (Njombe et al., 2011). In 

Tanzania, improved dairy cattle breeding started in the early 1950s when the government launched the 

first program for cattle breed improvement, according to a study by Kivaria and Nkya (2008). In order 

to produce superior hybrid cattle, this program focused on bringing in exotic breeds like the Friesian, 

Jersey, and Ayrshire and mating them with local breeds. However, Tanzania's dairy industry 

encountered difficulties in the 1970s due to political and economic unrest, which decreased milk 

production. But in the early 1980s, the government launched a new breed improvement program that 

included creating breeding facilities, artificial insemination services, and farmers' instruction on good 

management techniques. The program was successful in boosting milk output and raising the caliber 

of dairy cattle throughout the nation.  

According to Mrode et al. (2018), the AADGG system, introduced in Tanzania in 2014, was positively 

perceived by farmers as an advantageous mechanism to enhance the quality of their herds and increase 

milk production. However, the growth in demand for milk and milk products has not been adequately 

met by supply, as highlighted by FAO (2010) and Nell et al. (2014). The inability of the milk supply to 

meet the milk demand in the phase of new breed introduction in Tanzania could largely be attributed 

to trait compatibility and other issues arising from the use of improved (high milk-producing) breeds. 

In most cases, breeders focus on their expectations of what a highly productive breed should be and 

not on the trait preference of the farmers. Male and female dairy farmers take varying stances 

regarding their expectations of an animal breed, and this should be made a high priority in the 

breeding pipeline. In cases where the animal breed does not meet the trait expectation of the dairy 

farmer, production may be slowed down. Also, new productive breeds may leave female dairy farmers 

disadvantaged. In most rural smallholder livestock farming households, women are the caretakers of 

the micro and more significant livestock (cattle) but may not be recognized as owners of and maybe 

cannot make decisions concerning the more significant livestock like the cow. Suppose the benefits 

from the dairy cow skyrocket due to rearing improved breeds in such households. In that case, the 

harmony within such a household may become disrupted due to benefits distribution arguments. In 

such cases, the gender dynamics within such households and the societal and gender norms 

surrounding such decisions come under critical review and questioning. 
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According to Young (2015), social norms are the unwritten rules and informal agreements that govern 

our expectations of others and their expectation of us. They create the standards for dress and 

etiquette, our obligation to people, ownership rights, contractual connections, concepts of right and 

wrong, perception of fairness, and the meaning of words. For Gelfand et al. (2017), norms are the glue 

that holds people together, allowing us to cooperate within big groups and survive in situations that 

would be uninhabitable otherwise. Social norms are also a component of race and gender equality 

(Sunstein, 1996). Gender norms are a subset of the more extensive set of societal norms. There are a 

lot of dynamics surrounding the term gender, and these gender dynamics have a huge role to play 

within this rural society. Gender dynamics are behaviors, tasks, and responsibilities society defines as 

"male" or "female." They are profoundly interlinked with sustaining all living systems and managing 

natural resources in rural communities (Ashwill et al., 2011). Women and men are relegated to roles 

and are restricted from some activities, and they unconsciously follow in most cases. These 

sociocultural norms and societal prejudices negatively affect technology adoption, sometimes leading 

to gender-based technological exclusion (OECD, 2015, 2018a, 2018b). Recent analyses on gender and 

agricultural innovation (Bossenbroek & Zwarteveen, 2014; Drew, 2014; Farnworth et al., 2018) have 

tried to deconstruct both concepts interlink and concerted shaping. The authors highlighted the need to 

consider gender in designing and implementing agricultural innovations to ensure that they benefit 

both men and women farmers equally. Additionally, they emphasized the importance of addressing 

broader social and cultural norms that may limit women's participation and access to resources, such 

as land and credit, which are crucial for adopting agricultural innovations. The integration of gender-

based technological growth has a significant influence on rural communities. Existing cultural factors 

in rural communities influence who acquires and exploits modern technological advancements such as 

animals, seeds, fertilizers, pesticides, and the benefits (Kingiri, 2010). A comprehensive approach to a 

gender-inclusive innovation process requires investment in empowering individual farmers while 

considering their social realities (including livelihood and work conditions).  

1.2 Problem Statement 

Small-scale farming households in Tanzania rely heavily on dairy cattle for food, income, and social 

status. Recent advances in animal breeding and digital technologies have enabled farmers to produce 

higher-yielding, more resilient dairy cattle breeds. However, these technologies may also have 

unintended consequences for existing societal norms, gender norms, and dynamics in the household. 

The implications of these technologies on gender dynamics and the well-being of women in small-

scale farming households are not yet well explored.  

It is hypothesized that technology developers tend to prioritize their products rather than the 

innovation users; they place the innovation in the middle and unintentionally force the proposed users 

to bend towards their innovation. According to Leeuwis & Ban (2013), development and extension 



   4 

 

 

organizations in the past assumed that individuals and social changes might, in theory, be predicted 

and steered provided appropriate knowledge about the origins and effects of societal problems is 

available; that technical and natural processes are predictable and controllable. However, Svodziwa 

(2021) posited that humans frequently behave unexpectedly and that interpersonal interaction has an 

unforeseen dynamic. Therefore, understanding the human dynamics surrounding innovation 

introduction, societal norms, and gender change is essential to enhance innovation adoption and 

achieve food security (Svodziwa, 2021).  

According to Fagerberg (2009) and Lee & Pollitzer (2016), prioritizing the introduction of technology 

over the adopters of innovation, the problem owners, co-solvers, and their contextual environment 

may impede technology diffusion. In promoting successful technology diffusion, it is imperative to 

consider these key stakeholders' perspectives and environment and ensure the technology is tailored to 

their specific requirements and constraints. First, there is a need always to recognize the existence of 

solid foundational norms and gender dynamics in the supposed innovation environment in the process 

of introducing an innovation. Traditions, norms, and practices are the first modifiers of individuals' 

choices, especially in rural areas. They form the first knowledge institution that tells individuals what 

to do, what to despise, and how to do certain things. The traditional society also specifies the roles 

women and men should play and the expectations for each gender, including expected relationships 

(Haus et al., 2013; Sullivan & Meek, 2012).  

In Tanzania, dairy cattle management is influenced by specific norms and dynamics that govern 

ownership and decision-making processes. For instance, women are often responsible for caring for 

cattle, and their participation in breeding decisions may be limited due to cultural and social norms. 

They do not enjoy ownership of land or dairy cattle, and men hold more power over decisions related 

to cattle management. Developing new technologies aligning with existing norms and practices is 

crucial to ensure the successful adoption of technology. Research conducted by Lukuyu et al. (2019) 

in western Kenya revealed a deficit in milk production despite introducing high-yielding breeds due to 

breeders' lack of understanding of farmers' preferences and management practices. Similarly, 

Gichamba et al. (2017) found that the low adoption of an e-extension platform in Kenya was due to 

developers' failure to involve farmers in promoting its use or addressing adoption challenges.  

Therefore, it is essential to ensure that new technologies are designed to fit into existing practices to 

avoid causing psychological tension and cognitive dissonance among farmers. Cognitive dissonance 

may arise when farmers encounter information that conflicts with their thinking, leading to uncertainty 

and indecision. Thus, technology developers must include gender and societal norms in innovation to 

promote successful technology diffusion and improve food security. 
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1.3 Justification of Study 

Dairy production is integral to Tanzania's agricultural sector, supplying much-needed income and food 

to rural areas. Interest in using modern breeding techniques to raise the efficiency and profitability of 

the country's small-scale dairy farms has risen in recent years. Although these technologies can 

potentially increase milk production, quality, and overall profitability, there may be repercussions for 

pre-existing societal norms and gender dynamics in these households due to their adoption and 

implementation.  

Particularly in developing nations like Tanzania, where agriculture contributes significantly to the 

economy, gender norms and dynamics are vital in influencing agricultural practices. It is crucial to 

comprehend how gender norms impact dairy farming if one is to advance gender equality, sustainable 

development, and better livelihoods. Women make up a sizable component of the dairy farming 

workforce in Tanzania, and prevailing gender stereotypes and power relations frequently mold their 

engagement in the industry. Investigating how dairy breeding and digital technologies influence 

gender roles, decision-making, and access to resources in this context is critical for establishing 

tailored interventions and policies that will not be disruptive or cause a counter-effect but encourage 

agricultural production. Studying the effects of digital technology and dairy breeding on gender norms 

can shed light on potential changes and their implications for gender dynamics. 

Dairy breeding practices can change traditional roles and duties in families and communities, 

impacting gender norms. For instance, adopting improved dairy breeds may necessitate specific 

knowledge and abilities, which might affect the distribution of labor by gender. Mobile phones, 

internet connectivity, and data management systems are just a few examples of digital technology 

being increasingly incorporated into agricultural processes. These technologies could alter the dairy 

industry's decision-making procedures, market opportunities, and information availability. Also, men 

and women use digital technology differently, which can either reinforce or challenge existing gender 

disadvantages. We can better understand how these new technologies interact with existing gender 

norms and may either challenge or support traditional gender roles by looking at the gendered 

implications of digital and dairy breeding technologies adoption in Tanzania's small-scale dairy 

farming. A better understanding of the gendered implications will help promote more equitable 

outcomes and not cause disruption in society, leading to a premature end to the innovation diffusion 

process and frustrating the accomplishment of innovation goals. 

For years, innovation has left the perception that its poor diffusion in society is linked to existing 

belief systems, norms, and practices. But recent times have seen a little twist to this ideology with the 

emergence of new research in innovation and society carried out by several authors (Alsos et al., 2013; 
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Blake & Hanson, 2005; Diaz & Najjar, 2019; Eriksson, 2014; Fischer et al., 2018; Schøtt & Cheraghi, 

2015; UN Women, 2017) with a focus on embedding gender into an innovation. 

Contrary to their studies, this study considered the concept of gender, norms, and society. The study 

investigated how new dairy breeding and digital techniques have affected gender roles and social 

mores in Tanzania's small-scale dairy farming communities. This research aims to discover how these 

technologies can be successfully integrated into local contexts to promote sustainable and equitable 

development in the dairy sector by analyzing the social and cultural factors that influence the adoption 

and use of these technologies. Identifying opportunities to leverage dairy breeding technologies for 

inclusive and sustainable economic growth in Tanzania requires an understanding of the social 

dimensions of these technologies. 

1.4 Research Questions and Objectives 

The study posed the following research questions: 

• What gender norms and dynamics will likely affect the adoption of improved dairy cattle 

breeds and digital dairy applications? 

• What are the existing gender constraints affecting the use of improved dairy breeds and digital 

dairy applications? 

• How does introducing dairy breeding technology influence intrahousehold gender dynamics? 

• What are other negative and positive gendered impacts of adopting the improved dairy 

breeding technologies (labor, nutrition, income)? 

The following objectives were explored: 

• Examine the gender norms and dynamics likely to affect the adoption of dairy cattle breeds 

and digital dairy applications. 

• Identify existing gender constraints affecting the use of the improved dairy breeds and digital 

dairy applications. 

• Explore how introducing improved dairy breeds and digital dairy applications influences intra-

household gender dynamics. 

• Identify the negative and positive impacts of adopting improved dairy breeding technologies. 

1.5 Scope of the study  

The study focused on two dairy breeding technologies; genomically evaluated and propagated (AI) 

crossbred dairy cattle and digital dairy applications, including the African Asian Dairy Genetic Gains-

introduced SMS for Tanzanian dairy farmers. This study cannot entirely claim to have covered every 

available literature on this subject matter. Still, it will contribute to protecting societal norms and 
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gender dynamics. Furthermore, the outcome of this study will contribute further to the discussions 

surrounding the development of well-tailored animal breeding technologies and give feasible 

recommendations to help increase the adoption of such technologies. 

1.6 Operational definition of terms and concepts 

Table 1. Definition of key terms and concepts with references 

Term Operational definition References 

Dairy Farming Dairy farming involves the management of dairy 

cows to produce milk and dairy products, which 

includes feeding, breeding, milking, and ensuring 

the cows' health. 

Barkema et al. 

(2015); FAO & 

IDF (2011) 

Dairy breed A breed of cattle developed primarily for milk 

production rather than meat (such as the Holstein-

Friesian, Jersey, Guernsey, or Ayrshire) and 

distinguished by the ability to convert a significant 

portion of their food into milk.            

Opoola et al. 

(2022); 

Prendiville et al. 

(2010) 

Innovation Innovation refers to the process of developing new 

ideas, products, services, or processes that provide 

value to society or create a competitive advantage 

in the marketplace.  

Christensen 

(1997); Baregheh 

et al. (2009) 

Technology Technology is a human activity that involves 

designing and making things to achieve specific 

purposes, often through applying scientific 

knowledge, engineering skills, and practical 

experience. 

Mitcham (2017); 

Bunge (1966) 

Societal/social norms Shared expectations about appropriate and 

inappropriate behaviors, beliefs, values, and 

attitudes that shape individual behavior and group 

dynamics 

Bicchieri (2012); 

Finnemore & 

Sikkink (1998) 

Gender norms The expectations for behavior associated with a 

particular gender category within a culture 

Wood &Fixmer-

Oraiz (2015); 

Van de Vijver 

(2007) 

Small-scale dairy farming A farmer who operates a dairy farm on a small 

scale, majorly for household consumption, and has 

a total of 1-5 herds of dairy cattle 

De Vries & 

Wouters (2017); 

Kiambi et al. 

(2018) 

Dairy cattle management The practices involved in the care and husbandry 

of dairy cows to optimize their health, welfare, 

and productivity. This includes feeding, housing, 

breeding, health monitoring, and milk production 

management. 

Ensminger et al. 

(2006); Barkema 

et al. (2015) 
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Sole dairy manager The individual solely responsible for the 

household dairy enterprise without any co-

manager. This individual may have complete 

decision-making authority and is held accountable 

for what happens to the enterprise. 

Byrd & 

Megginson 

(2019) 

Gender Dynamics Gender dynamics refer to the social and cultural 

factors that shape gender roles, expectations, and 

behaviors in different contexts. 

Glenn (1992); 

Ridgeway (2009) 

 

The structure of this thesis is as follows: The first section is a brief introduction to the background of 

the study, the problem identified in the study area that the research will try to solve, and the objectives 

that the study will explore. The second section will review dairy breeding technologies, the concept of 

social norms and gender, and a theoretical and conceptual framework that will aid in expressing the 

implication of animal breeding technologies on societal norms and gender dynamics. The third section 

explains the methodology and process of data collection utilized in carrying out the qualitative content 

analyses. The fourth section will look at the results obtained from the qualitative content analyses. 

Section five covers an in-depth discussion of the results shown in section four and sets it according to 

findings in the literature. Section six comprises the conclusions and recommendations for further 

research. Lastly, section 7 explored the implication of the study finding on an objective of the FIAT 

PANIS Foundation. 
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2. Literature review 

To create a clear understanding of the idea surrounding the research purpose, the study will explore 

more profoundly the art of dairy cattle breeding, its evolution over the years, and its current state 

worldwide. Secondly, the concept of social norms and gender, alongside the concept of innovation, 

will also be discussed. Theories surrounding gender, social norms, and innovation adoption will be 

explored. Lastly, variables included in the conceptual framework and their interaction will be 

addressed. 

2.1 The Tanzanian dairy sector 

The Tanzanian dairy industry is the essential component of the livestock sector and has Africa's third-

largest cattle population, with estimates varying from 18 to 22 million heads (Nell et al., 2014). A 

large proportion of the cattle population is reared by approximately 37% of the total rural households 

and is concentrated in a few of the 26 Tanzanian mainland regions and Zanzibar (Kurwijila et al., 

2012). The Tanzanian dairy sector comprises two subsectors: the traditional sector, with its products 

majorly coming from the indigenous Zebu cattle, which produces about 70% of the milk, 90% of 

which is consumed by the farm household, and the rest 10% goes to the commercial sector. The 

second sector is the commercial dairy sector, principally managed by smallholder farmers with herds 

of 1-5 dairy cows per household and producing 2-10 liters of milk daily. The household consumes 

thirty-three (33%) of this production, 57% is sold at the markets, and only 10% is processed into other 

products (Mutagwaba, 2005). 

2.1.1 State of smallholder dairy cattle breeding in Tanzania 

This section concisely describes details regarding smallholder dairy cattle breeding in Tanzania, 

including milk production and yield, production systems, selection criteria, and breeding strategies. 

2.1.1.1 Milk Production and Yield by smallholder farms in Tanzania 

Considerations in dairy production in Tanzania and beyond have often focused on improving yield, 

which will, in turn, create ripple effects in socio-economic development. Milk composition is 

economically vital to milk producers, and as Cheruiyot et al. (2018) state, milk composition is affected 

by the breed and genotype of cattle. Other important, impactful factors on milk quality or yield include 

fodder/feed resources (Maleko et al., 2018a; Maleko et al., 2018b; Mwendia et al., 2022), heat stress 

(Ekine-Dzivenu et al., 2020), milk handling and herd management processes (Gillah et al., 2014; 

Hyera et al., 2015), and cattle mortality due to disease and disease-causing organisms (Kivaria & 

Noordhuizen, 2010; Ringo et al., 2018; Ringo et al., 2020; Ringo et al., 2022).  
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2.1.1.2 Dairy cattle breeding; production systems, and selection criteria 

Decision-making regarding dairy breeding schemes in many sub-Saharan African countries is often 

led by government-driven initiatives (such as the Tanzanian Dairy Development Roadmap) or projects 

established by external organizations/institutions (such as the AADGG project) (Chawala et al., 2019; 

Mrode et al., 2021; Hawkins et al., 2022). However, smallholder farmers, who face the ups and downs 

of cattle breeding daily and the resulting impact on productivity, have preferred traits in cattle breeds. 

Chawala et al. (2019) identify the farmers’ five preferred traits in dairy cattle breeds in a discrete 

choice experiment involving smallholder farmers in Tanzania. The choices of preferred traits provided 

by participating farmers: (a) high milk yield, (b) good fertility, (c) easy temperament, (d) low feed 

requirement, and (e) enhanced tropical disease resistance, was moderated by the farmers’ production 

system (i.e., extensive, or intensive) and the agro-ecological zones within which the farmers operated 

(Chawala et al., 2019). Beyond these farmer-preferred traits, another significant finding by Chawala et 

al. (2019) is the purchase price coefficient which indicates that smallholder farmers would prefer 

improved dairy cattle breeds if these breeds were affordable. 

Genetic improvement of dairy cattle (through genomic prediction-based selection) is now increasingly 

possible in developing countries such as Tanzania by the availability of single nucleotide 

polymorphism (SNP) data (Cheruiyot et al., 2018; Mrode et al., 2021) and a significant reduction in 

genotyping costs (Cheruiyot et al., 2018). Productivity and adaptation to tropical environments are 

critical endpoints for improving dairy cattle in Tanzania (Cheruiyot et al., 2018). Crossbreeding is 

considered an effective strategy to explore the combination of local breeds' overall endurance and 

resistance with the high productive potential of exotic breeds (as cited in Cheruiyot et al., 2018). 

Consequently, Tanzanian crossbred dairy cattle are often products of crossing the East African 

Shorthorn Zebu (EASZ) with exotic breeds. The following sub-section reviews specific information 

from the extant literature detailing the known production systems of dairy cattle breeding, selection 

criteria and crossbreeding strategies in Tanzania, and standards and quality in these breeding practices. 

FAO (2023) specify that up to 90% of milk in developing countries is produced under small-scale 

farming systems where production per dairy animal is typically low. Several production systems are 

identified under these small-scale systems: (a) rural smallholder dairying, (b) pastoral/agro-pastoral 

dairying, and (c) landless peri-urban dairying (FAO, 2023). Maleko et al. (2018) aptly observe that 

milk production under the smallholder farming system is season sensitive. Laisser et al. (2017) point 

out that agroecological zones and livestock production systems are essential epidemiological factors 

for common livestock diseases such as East Coast Fever (ECF). Known livestock production systems 

in Tanzania mainly include (a) pastoralism, (b) agro-pastoralism (c) ranching (Laisser et al., 2017). 

Pastoralism is characterized by a traditional extensive livestock production system typically involving 

low input from farmers in raising their livestock (Laisser et al., 2017). Agro-pastoralism combines 
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crop production with livestock production, while ranching is characterized by an intensive, high-input 

approach to livestock production (Laisser et al., 2017). Notably, Laisser et al. (2017) cite previous 

research that has identified the traditional extensive livestock production system (i.e., pastoralism) as 

the predominant system (up to 97% of cattle reared) in Tanzania. Mujibi et al. (2019) evaluated the 

performance of dairy cattle types that can be optimally raised under varying production environments 

in Tanzania. However, unlike the three production system categories described by the Food and 

Agricultural Organization (FAO, 2023) or Laisser et al. (2017), Mujibi et al. (2019) grouped a total of 

654 smallholder dairy households into four distinct production environment clusters. These four 

production clusters were based on supplementary feeding, milk productivity, and sale, and household 

status and defined as; (a) low-feed-low-output subsistence, (b) medium-feed-low-output subsistence, 

(c) maize germ-intensive semi-commercial management, (d) feed-intensive commercial management 

(Mujibi et al., 2019). Similarly, de Glanville et al. (2020) quantitatively categorizes livestock 

production systems in Tanzania under household-level characteristics, yielding clusters closely 

matching the qualitative definitions of (a) pastoral, (b) agro-pastoral, and (c) smallholder production. 

Chawala et al. (2019) also describe two production systems that are extensive and intensive in the 

exploration of farmer-preferred traits in smallholder dairy farming in Tanzania. 

Farmer-preferred traits such as those earlier listed from the discrete choice experiment conducted by 

Chawala et al. (2019) have been explored in the extant literature, indicating various selection criteria 

adopted by smallholder dairy farmers for breeding in Tanzania, and beyond to other Eastern African 

regions. In discussing the development of resistance to ticks causing East Coast Fever in dairy cattle, 

Laisser et al. (2017) briefly highlight the prevalence of selection and breeding for tick resistance 

between indigenous breeds (high levels of acquired tick resistance) and exotic breeds and among 

exotic breeds. Wurzinger et al. (2006) note that although production systems may vary, selection 

criteria across dairy cattle breeders (for cows and bulls) are consistent. Such productivity traits as milk 

yield, fertility, and body size in dairy cows were ranked highly across the surveyed populations 

(Wurzinger et al., 2006). 

2.1.1.3 Challenges and Opportunities in smallholder dairy cattle breeding in Tanzania 

Smallholder farmers in Tanzania are a significant source of the country’s economic success. These 

smallholders often own small plots that they cultivate, and many have been successful in dairy cattle 

breeding. However, while the smallholder sector has contributed significantly to Tanzanian 

agriculture, there is still tremendous room for improvement in smallholder dairy cattle breeding 

programs. Some of the current smallholder dairy cattle breeding efforts in Tanzania are limited in 

scope and often lack access to information, resources, and technical expertise, leading to inefficient 

practices and lower-quality milk production. Additionally, smallholders may not have access to 

improved breed animals or the capital to invest in crossbreeding initiatives. These smallholders also 
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often lack access to veterinary services, leading to disease and other health-related problems with their 

cattle.  

Given the current smallholder dairy cattle breeding practices in Tanzania, there is a need for increased 

investments in smallholder farmers and their cattle. To ensure smallholder dairy cattle breeding 

remains a viable option in Tanzania, there needs to be increased investments in improved breeds and 

better access to technical and veterinary support. Without this investment, small producers may be 

unable to produce quality milk products that can meet consumer demands. Additionally, smallholder 

farmers need access to resources such as loan programs and training opportunities to be better 

equipped to produce quality milk products. With the right resources and support, smallholder farmers 

in Tanzania have great potential to improve their dairy cattle breeding operations and contribute 

further to the country’s economy. Government initiatives, donor projects, and other stakeholders must 

work together to ensure smallholder dairy cattle breeding remains an integral part of the Tanzanian 

economy.  

2.2 Concept of social norms 

People typically rely on their social environment to help shape their decisions. Individuals consider the 

expectations and behavior of others when making decisions about what is appropriate. The concept of 

social norms can be found in sociology, anthropology, economics, law, political sciences, health 

sciences, social and moral psychology, and research traditions of the social and behavioral sciences 

(Morris et al., 2015). Over the years, many arguments have proven that social norms significantly 

impact various behaviors, including innovation adoption decisions, food and diet, dressing, attitude 

toward the environment, and many others (Farrow et al., 2017). As such, there is a critical need to 

explicitly discuss this concept making direct reference to how it influences individual decisions and 

attitudes in a given environment. Cialdini et al. (1991) defined social norms as informal and generally 

undocumented rules regulating human behavior by defining acceptable and appropriate behavior 

in a particular group or society. In her theory of collective action, the Nobel Prize winner Ostrom 

(2000) stated that social norms are prevalent behavioral patterns within a group supported by a shared 

knowledge of acceptable acts and maintained through social interactions within that group. 

Conventionally, the phrase social norm refers to a normative social belief, which is an individual's 

ideas about the actions and assessments of others in a social environment: a cognitive construct and 

mental perception of the actual social norm (Wallen & Romulo, 2017), as well as the "unplanned, 

unanticipated effect of individuals' interactions that establish what is acceptable and what is not in a 

community or group" (Bicchieri & Muldoon, 2014). 

Since the norms that are relevant to research develop spontaneously through the interactions of 

individuals (Schelling, 1978), research needs to investigate the circumstances that give rise to such 
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norms. In line with this, (Marcus, 2018) pointed out that social norms are ingrained in formal and 

informal organizations, are created and reproduced via social interaction, and are implicit and invisible 

rather than articulated in most cases. Norms also emerge when society no longer indulges the old ones 

(Mackie et al., 2015; Vaitla et al., 2017). The evolution and emergence of norms can reflect the effects 

of policies, programs, and fundamental causes of change, such as economic development or decline, 

education diffusion, or increased access to information and communications technologies (Marcus & 

Harper, 2014).  

In the words of Mackie et al. (2015), expected punishments for breaching norms and social 

approbation for conforming to them might keep them in place. Also, People follow the rules because 

they internalize the ideals they represent, are rewarded for doing so (typically through social or 

psychological approbation), and want to avoid punishment (Mackie & Lejeune, 2009). Such penalties 

can include spreading rumors, social isolation, intimidation, and even physical violence, and they are 

often quite efficient in enforcing social norms (Marcus, 2018). According to Mackie et al. (2015), 

social norms are held in place by the reciprocal expectations of the people within a reference group, 

primarily due to interdependent expectations and actions. UNICEF (2021) defined reference groups as 

the people or groups we use as benchmarks against measuring our behavior and performance. They are 

the people we rely on to provide us with guidance and opinions on what to think or do. For every 

individual, the specific people included in their reference groups may vary and may change for an 

individual depending on the behavior in question (UNICEF, 2021). 

2.2.1 Social Norms and the society 

The norms defining a society's values are essential to its stability and continuity. When followed, these 

norms help ensure that society functions smoothly and its members can enjoy their fundamental rights 

(Bicchieri et al., 2018). Norms exist in the objective social environment in the form of behavioral 

regulations, patterns of punishment, practices, and institutional rules. They exist in the perceptions of 

descriptive norms, the injunctions of normative rules, and the personal norms of members of society 

(Morris et al., 2015). Norms can be identified with several objective features of a social environment. 

In the simplest sense, norms exist in a group, and social networks shared beliefs and behavior patterns 

(Doss & Morris, 2000). Organizations use social networks to address different societal challenges, as 

it is a less costly option than creating new laws and regulations (Sajadi et al., 2018). Social networks 

have become an essential part of society in recent years. In this space, many connected users are 

engaged in innovation, social development, and the creation of new ideas. Such collaboration between 

social networks and arts institutions significantly impacts culture, science, education, and other areas 

of society (Bicchieri & Muldoon, 2014). 
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Understanding how norms work and interact with other factors, like markets, incentives, and formal 

regulations, can help change societal behavior (Nyborg, 2018). A society's shared values are found in 

the norms enforced to ensure the orderly functioning and reproduction of the social system (Bicchieri 

& Muldoon, 2014). While social norms operate locally, they can spread across groups, eventually 

influencing behavior on a large scale (Nyborg et al., 2016). A famous example is that of the change in 

fertility pointed out by (Dasgupta & Ehrlich, 2013) in their research. Furthermore, Bicchieri et al. 

(2018) argued that social norms have an accountability function; they hold us accountable to one 

another for adhering to the principles they cover. They argued further that accountability could help 

create social meaning in practices, which can then help to improve coordination over principles. To 

buttress their point, Bicchieri et al. (2018) stated that for a society to thrive, it requires order and 

stability. Order and stability are mainly brought about by a shared value system – "the cement" that 

holds society together. 

2.2.2 Common societal norms influencing agricultural productivity in Tanzania.  

In Tanzania, as in other societies, gender roles are socially constructed and shaped by the cultural 

norms and values that prevail in the local context. These roles prescribe different expectations and 

behaviors for men and women, and they can vary across time and space due to changing socio-

economic and political factors (Dillip et al., 2018). Tanzanian society exhibits a predominant 

patriarchal structure, which assigns men greater power, authority, and decision-making control over 

women. Consequently, women are frequently subjected to subordination, marginalization, and 

discrimination, and they face various barriers to accessing and utilizing resources, services, and 

opportunities (Minde, 2015). In Tanzania, gender roles are often seen as either masculine or feminine. 

These gender stereotypes significantly affect labor, resources, and decision-making power distribution 

within the household and broader social, agricultural, and political spheres (Mungóngó, 2003).  

The land is a central part of life in Tanzania, and without a reliable land system, women are 

particularly vulnerable. Galie et al. (2015), in explorative research on resource ownership and its 

implication for food security in Tanzania, found that men generally owned large areas of land and 

larger livestock, and married women owned smaller livestock (e.g., chickens). The male household 

members commonly asserted that smaller domesticated animals, especially chickens, were communal 

property shared by the entire family. Ultimately, women might be faced with being stripped of all 

ownership. In Tanzania's Maasai culture, women cannot inherit any property. If their husbands die 

without leaving a male child, they will likely lose their land and livestock (Tiare Cross, 2013). In rural 

Moshi, Kilimanjaro region of Tanzania, traditional customs and practices inherited over time 

significantly restrict women's access and authority over land and other resources (Asantemungu, 
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2011). The ownership problem becomes more severe and detrimental in accessing and managing 

agricultural land, directly impacting agricultural productivity (Kongela, 2020).   

In Tanzania, there exists a gendered division of labor within households. The specific tasks that men 

and women perform within the agricultural cycle, and the division of labor, are shaped by cultural 

norms and expectations. In many contexts, gendered meanings and beliefs are attached to particular 

crops or livestock, which can result in gendered divisions of labor (Mollel & Mtenga, 2000). In 

Tanzania, women are primarily responsible for providing sustenance to their families. They mainly 

perform household chores, care for their children, and engage in subsistence and cash-based 

agricultural activities (Rwebangira, 1996). Nonetheless, the rewards of their extensive labor 

involvement may not be equitably distributed among all household members. The gendered division of 

labor in Tanzania's agricultural sector has implications for productivity. Women's responsibilities in 

agricultural work tend to be undervalued and under-compensated, leading to a lack of incentives for 

women to invest in productivity-enhancing technologies and practices, hindering agricultural 

productivity and food security. 

The decision-making power men and women wield in their households is determined by norms and 

roles. According to Englert (2008), the patriarchal system in Tanzanian households results in men 

holding more power and influence in household decision-making processes. As a result, women may 

have limited decision-making authority and be unable to make decisions that could impact their and 

their children's lives. While consultations with other adult household members may occur, the ultimate 

decision-making authority usually lies with the father/husband. Women´s lack of decision-making 

power reinforces traditional gender roles and can limit women's opportunities for empowerment and 

advancement within the household and broader society. 

2.2.3 Societal Norms and Innovation Adoption 

Rural communities often have strong social norms that help keep agricultural traditions alive, an added 

value contributing to the diversity of local agricultural production (Crudeli et al., 2021). However, the 

social norms that prevail in farming communities may negatively impact the speed of innovation and 

technological change to spread amongst farming communities (Sutherland & Darnhofer, 2012). An 

excellent example of the impact of traditional norms and the adoption of innovation can be made out 

of East Africa. The Maasai community in East Africa, known for their semi-nomadic pastoralist 

practices, has faced pressure to adopt new technologies and agricultural practices like sedentary 

livestock farming. However, the community's deep cultural and economic ties to their livestock and 

traditional herding practices brought about by their climatic condition have made adopting new 

practices difficult. Also, the introduction of commercial pig farming in northern Nigeria as a cheaper 

alternative source of protein for families unable to afford beef was unsuccessful due to the region's 
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predominantly Muslim population. As Islam forbids pork consumption, the introduction of pig 

farming was culturally and religiously incompatible with the beliefs and practices of the local 

population. 

According to the diffusion of innovations theory, adopting innovations is a gradual process that 

typically involves several stages of development before the innovation is adopted or used (Rogers et 

al., 1983). Before adopting and using sustainable innovations, the preceding stages include their 

acceptance among people, an interest in the innovation, and an intention to adopt it (Noppers et al., 

2015; Rogers et al., 1983). As people are interconnected and often perceive themselves as part of a 

group, social identity and membership are likely essential factors in adopting innovation (Barth et al., 

2016). Individual thoughts, feelings, and behaviors usually change as the membership and identity of a 

particular group (country, gender, political group, etc.) become prominent (Billig & Tajfel, 1973). 

Furthermore, Masson & Fritsche (2014) pointed out that group norms significantly affect how people 

see themselves as group members. When group membership is essential, and individuals identify with 

that group, they are motivated to follow the group's unspoken rules and customs and act accordingly. 

Norms that refer to what group members commonly do are called descriptive norms. It is called an 

injunctive norm when it refers to group-approved or group-disapproved behavior (Cialdini & Trost, 

1998; Reno et al., 1993). Social norms could influence the decision to adopt an innovation if an 

individual believes other group members favor adoption. If the public thinks a particular innovation is 

unpopular, they might be less likely to adopt it (Smith & Louis, 2009). 

Additionally, people in similar life situations or those nearby can strongly influence our actions. They 

may do this even when we do not consider them part of our group (when you get to Rome, act like the 

Romans) (Goldstein et al., 2008). The opinions of family and friends who are important to you can 

impact personal behavior. This type of norm influence is such that people don't need to live in close 

proximity to impact their behavior (Barth et al., 2016). Based on these arguments, Barth et al. (2016) 

opined that when innovations are positively evaluated by people in one's group or close friends, and 

when people in that group use them, they are more likely to be accepted. 

Klöckner (2014) proposed that social norms can strongly influence the early decision-making stages or 

when a new idea or trend is being diffused. (Barth et al., 2016), in their research on the adoption of 

electric vehicles in Germany, wrote that "the difficulty in bringing about social change, such as 

developing effective traffic systems, usually lies with the collective behavior of people and results in 

individuals feeling personally helpless when considering actions to promote social innovation." 

Therefore, ignoring social norms and collective efficacy when attempting to increase the acceptance of 

innovations could lead to suboptimal strategies. To counteract this development, it is necessary to 
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draw attention to the relevance of norms and beliefs about effectiveness in innovation adoption 

(Schultz et al., 2007). 

2.3 Concept of gender 

Since its inception, numerous definitions of gender have been put forth, each shaped by a unique set of 

circumstances (Kingiri, 2010). Scholars of gender have come to give less consideration to gender as an 

inherent identity and more as a product of social interaction (Lindsey, 2015). Society frequently 

presents sex and gender in current Western thought as though the two categories are interchangeable: 

If you have the physical traits of a man, you are a man; otherwise, you are a woman (List, 2018). Sex, 

as clarified by Kilman (2013), is determined by a person's genitalia, but their internal state of mind 

determines gender. Gendering is primarily a social connection (Ezebuilo, 2020). According to Morris 

(2016), gender is a label that society places on individuals, and they are left with the choice to act it 

out. It is "done" or "performed," as some have suggested, noting that doing so strengthens the holism 

of gender groups (West & Zimmerman, 1987). Kingiri (2010) defined gender as socially established 

notions, behaviors, and characteristics of men and women, such as feminine or male roles, their level 

of access, control, and power over resources and decision-making, and their capacity to carry out these 

responsibilities effectively. West & Zimmerman (1987) further defined gender as an unfixed 

characteristic of individuals but rather a product of institutionalized social dynamics, serving "both as 

an outcome and an explanation for diverse social arrangements and as a means to legitimize one of the 

most fundamental divisions of society."  

Historically, males are men, and females are women; consequently, they should dress and act like a 

man or woman to conform to gender norms and societal expectations (List, 2018). In Butle's (1988) 

view, there is a strong emphasis on the idea that there are just two distinct genders in all-gender work. 

From this perspective, the perception of fundamental differences between the sexes drives the 

distinctive patterns of behavior observed between men and women (Ezebuilo, 2020). Gender 

influences every aspect of society, from social standards and cultural values to economic activity and 

political discourse (Kingiri, 2010). Gender is crucial in determining the nature of male and female 

relationships and each group's status in the local community (Veevers, 2019). In Ezebuilo's (2020) 

words, living out a gender identity involves more than just putting on a show; it is a matter of 

internalizing and acting per prevailing conceptions of what it means to be a given gender. Inferentially, 

the concept of gender does not correspond to any objective phenomenon (Ezebuilo, 2020). 

2.3.1 Gender Norms, roles, and Society 

Norms regarding gender roles are specific from one society to the next and have emerged in response 

to specific historical situations (Giuliano, 2017). Gender norms, presented from one society to the 

next, tend to remain stable or change quickly under certain conditions. Cislaghi & Heise (2020), upon 
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exploring the distinctions between social norms and gender norms, arrived at a unified definition of 

gender norms described below. 

“Gender norms define acceptable and appropriate actions for women and men in a given group or 

society. They are embedded in formal and informal institutions, nested in the mind, and produced and 

reproduced through social interaction. They shape women and men's (often unequal) access to 

resources and freedoms, thus affecting their voice, power, and sense of self.” Household dynamics, 

resource availability, the regional effects of the global economy, and environmental considerations all 

shape the gendered division of labor (Kingiri et al., 2011). In line with this, the FAO (2005) cited that 

significant inequalities in the division of labor, access to and control over production resources, and 

decision-making on developmental problems and abilities, especially in science and technology fields, 

are all observable in the context of gender relations and patterns. 

Whereas norms are one element of the gender system (in addition to gender roles, gender socialization, 

and gendered power relations), the rules and expectations enshrined therein keep the gender system 

intact (Cislaghi & Heise, 2020). Historically, studies exploring the phenomena of gender norms have 

been spearheaded by feminist scholars working to counter gender inequality (Giuliano, 2017; Cislaghi 

& Heise, 2020). The social constructions of gender norms have been highlighted by feminist scholars, 

including Judith Butler, Nancy Fraser, Simone de Beauvoir, and Bell Hooks. Their works have sought 

to bring attention to the non-biological functions of gender and the varying designations of acceptable 

and appropriate actions in society. Cislaghi and Heise (2020) noted the contributions of these scholars 

in popularizing gender norms as a social construct rather than a biological fact. More specifically, 

Giuliano (2017) traces up to seven long-term determinants of the so-constructed gender norms and 

roles; (a) agricultural technology, (b) language, (c) geography, (d) pre-industrial social characteristics, 

(e) family structures (f) religion, and (g) historical shocks.  

In exploring the agricultural technology determinant of gender norms, Giuliano (2017) profoundly 

explores the connection between agricultural tools/instruments employed within a given society and 

the ensuing gender norms (notably, the position of women as acceptable recipients of inheritance and 

the norms surrounding labor-force participation).   

Agricultural technology and other determinants may have long-lasting effects on the evolution of 

gender norms across human societies (Giuliano, 2017). The hoe or digging stick and the plough 

represented two sides along which norms were first constructed and, as Giuliano (2017) argues, 

perpetuated ever since by handing down these norms over succeeding generations. The practice of 

shifting agriculture using the hoe or digging stick, while labor-intensive, could be handled by women, 

whereas using ploughs in agriculture required significant (economic) capital, much of which the 

women did not have (Giuliano, 2017). Plough agriculture, requiring more significant upper strength to 
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operate the ploughs and generally incompatible with childcare, a female role, became a male-

dominated area in historical societies (Giuliano, 2017). Given the scalability of its output, plough 

agriculture could also be commercialized. Thus, in predominantly plough agriculture societies, the 

evolution witnessed the men going to commercial spaces for agricultural work while women 

specialized in home activities. The norm of home as the natural place for the woman was born; and 

continued long past the pre-industrialization and agricultural societies. Recent developments and 

literature have highlighted the importance of recognizing and addressing gender differences in 

livestock production. Quisumbing et al. (2015), in their research on gender, assets, and market-

oriented agriculture in livestock production, opined that livestock production may be a catalyst for 

women's empowerment since it allows them access to money, resources, and decision-making power. 

Women's active participation in livestock production can increase their economic independence and 

general well-being, helping to reduce gender gaps and promote gender equality. 

Gender roles, like norms, are the "social definitions" of men and women and vary among societies, 

cultures, socioeconomic strata, and eras (Kingiri, 2013). Owing to this, it is common for people to act 

and play in ways that conform to gender norms (Ezebuilo, 2020). Men take on a dominant gender 

position in society, while women are expected to be subordinate. Ezebuilo (2020) further stressed that 

gender roles are a continuation of gender status; they are the attained statuses linked to a particular 

gender status and serve as a functional position in a social dynamic, the attainment of which is an 

integral component of "doing gender. 

2.3.2 Gender Dynamics in the Household 

Clarifying gender issues and dynamics is crucial to inform the effective design and delivery of 

technologies among smallholder households. Technological interventions, such as the introduction of 

cross-bred dairy cows, are often based on the assumption that the household operates as a single 

homogenous unit. This view of the household is often influenced by the traditional patriarchal and 

breadwinner-homemaker models, which treat the household as an individual entity with a unified 

decision-making process. However, this approach may overlook the complexities of intra-household 

dynamics and the diversity of preferences and bargaining power among household members. 

Alternative models, such as the collective and non-cooperative models, recognize that household 

members are self-interested and may have different preferences and levels of bargaining power. 

Therefore, a more nuanced understanding of household dynamics is necessary to ensure that 

technological interventions are effective and equitable.  

Gallina (2016) rightly observes that technological change has implications for gender and labor 

practices across societies, either leading to a deepening of existing roles in the household or 

renegotiating norms.  Operationalized in the existing literature as intra-household gender dynamics, 
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the gender dynamics in households have been explained to impact decision-making regarding the 

uptake of agricultural technology (Gallina, 2016; Giuliano, 2017; Crossland et al., 2021). As Gallina 

(2016) notes, decisions in the household are made jointly, although the men have a dominant influence 

on decisions on the sale of livestock or income use. Crossland et al. (2021) present a similar 

conclusion to Gallina (2016), adding that women were typically the initiators of discussions where 

decisions on agricultural practices affecting the household are to be made. These women also comprise 

a significant percentage of attendees to agricultural workshops where they learn the details of new 

agrarian technology or practices (Crossland et al., 2021).  Essentially, intra-household relations are 

shaped by intersecting social dimensions, women’s participation in innovation processes, and broader 

social development likely brought on by technology (Crossland et al., 2021). 

In exploring the case of female micro-entrepreneurs in Ghana, Friedson-Ridenour & Pierotti (2019) 

build upon existing suggestions that intra-household dynamics influence women’s business decisions. 

Women sometimes explicitly limit business growth to reinforce their partner’s responsibilities as a 

primary provider while fulfilling normative expectations within the family (Friedson-Ridenour & 

Pierotti, 2019). To meet personal desires for long-term security, women preferred to proceed 

cautiously with their business investments while maintaining the normative pressure on their husbands 

to meet current and future household needs (Friedson-Ridenour & Pierotti, 2019). Arthur-Holmes et 

al. (2020) construct their understanding of intra-household dynamics along the economic power 

women achieve in Ghana's ASM (artisanal and small-scale mining) sector. The bargaining power of 

each partner influences household decision-making. Arthur-Holmes et al. (2020) identified that when 

women’s earning power increases, so does the opportunity to influence household decisions. Three 

intra-household bargaining models (cooperative, collective, and non-cooperative) were explored as 

nuances emerged in the relationships between the women under study and their spouses and extended 

family (Arthur-Holmes et al., 2020). Additionally, Giuliano (2017), in reviewing past studies such as 

Qian (2008), states that as women’s share of household income increases within societies, a preference 

for their gender exerts a higher weight in household decision-making, especially those households 

situated in societies with sex-selective norms.  

Traditional food value chains such as those explored by Masamha et al. (2018) are highly gendered, 

with what appears to be a perpetuation of a dichotomy of women operating household food value 

chain activities (e.g., food production and food processing) with little integration into the nodes 

(urban-based marketing and cross-border trading) along the value chain which have been ascribed 

(within the society) high-value status.  As a result, the control of resources, marketing, and income 

remains with the men along the food value chain, a trend that holds implications for rural development 

and women empowerment (Masamha et al., 2018). Concerning discussions on rural development, the 

assumption has often been that imperfections in rural financing are a gender-neutral problem 
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(Fletschner, 2009). However, with the reality portrayed by women's positions along value chains 

(Masamha et al., 2018) and the possibly conflictive intra-household dynamics women face 

(Fletschner, 2009), it is revealed that rural financing imperfections are hardly gender neutral. 

Similarly, Njuki et al. (2011) emphasized that the strategies (of global research and development 

organizations) in connecting smallholder farms to markets assumed that households were unitary and 

income and resources pooled and allocated according to established joint utility. However, the reality 

is that most households rarely pool income, and there is seldom a joint allocation of resources. 

Additionally, Njuki et al. (2011) found that the type of commodity controlled by women and men also 

plays a role in income distribution (and inevitably, household dynamics), similar to the value chain 

assignment made by Masamha et al. (2018). 

Giuliano (2017) identified that, in general, societies with a long history of agriculture (i.e., 

predominantly agrarian societies) perpetuated more patriarchal values and beliefs regarding the proper 

role of women in society. Souza (2021) further observes the gender dynamics in various patriarchal 

societies in sub-Saharan Africa (including Kenya, Uganda, Burkina Faso, and Senegal). With a 

specific focus on remittance behavior within households, Souza (2021) identified that household 

remitters were often men, with factors such as altruism and insurance acting as determinants of such 

remitting behaviors. Following remittances within households, the distribution of remittance for such 

important household aspects, such as proper nutrition, often falls to the woman. The problem ensues 

when the household decision-making, which plays a role in how items such as milk (which contains 

key micronutrients that ensure proper nutrition in the household) are purchased and treated, lies 

outside the woman’s purview (Galié et al., 2021).  

Ogolla et al. (2022) and Kariuki et al. (2022) pointed out that the decision-making regarding small 

ruminant production processes in South-East Kenya is also gendered. Ownership, labor allocation, and 

asset controls are key considerations in exploring gender dynamics within these ruminant-producing 

households (Ogolla et al., 2022). Consistent with findings earlier reviewed in this section, Ogolla et al. 

(2022) found that men owned a significantly higher number of ruminants than women. In married 

households, more women considered small ruminants as important livestock assets for supporting the 

household’s livelihood, and men had more decision-making autonomy over jointly owned small 

ruminants (Ogolla et al., 2022). Similar to trends identified in Masamha et al. (2018), women in the 

Ogolla et al. (2022) study handled the home-based production tasks while the men assumed the more 

powerful position of making production decisions. Badstue et al. (2020) aptly critique this general 

trend of women handling essential production tasks in agricultural value chains without gaining 

recognition for their labor. According to Badstue et al. (2020), women are expected to work hard 

without voicing their concerns in households, a trend affecting women’s ability to articulate demand 

for small-scale mechanization even with high labor burdens. 
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Unarguably, gender dynamics in households across societies have far-reaching effects, from household 

economic success to obtaining proper nutrition and distributing needed resources. Among smallholder 

farmers in predominantly agricultural societies, the gender dynamics have evolved with women 

embodying lower positions despite handling the often labor-intensive key nodes in the value chain 

from production to commercial distribution. This evolution may contain historical connotations, with 

arguments on these structures being unavoidable due to the types of technology available to earlier 

societies and their households. Still, one must wonder at the perpetuated impact of those structures 

(even with profound impact wherein women are still unable to adopt small-scale mechanization to 

ease labor burdens) long after new technologies have been introduced, which should, ideally, equal a 

renegotiation of norms.   

2.4 Concept of Innovation 

When it was first used in ancient Greece, the word "innovation," or "kainotomia," had a political 

meaning and was seen as subversive or revolutionary because it "introduced change into the 

established order (Godin, 2015). The first studies that looked at innovation as a separate topic linked it 

to theories of diffusion, which explain how people pick up new ideas, and to business management, 

which aims to create advantages for making money in the global market (Bloom & Betts, 2013). The 

term innovation has become quite synonymous with development in recent times. Innovation 

describes new developments in technology, design, and other fields; a flat-screen television, the design 

of a bottle of water, the newest computer, or a new method of irrigation (Weberg, 2009). Attempting a 

definition of innovation necessitates consideration of semantic aspects that do not appear to have 

prima facie cohesion based on semantics alone. Due to this reason, the academic community that 

employs the term "innovation" continues to grapple with conceptual misunderstanding (Hellström, 

2004). The only way to understand these innovations is to observe them through the lens of a (fourth) 

industrial revolution, which offers whole new capacities for people and machines and ways technology 

becomes integrated inside communities (Chou, 2012; Philbeck & Davis, 2019). Innovation usually 

results through the dynamic interplay of multiple stakeholders with very different ideas and abilities. 

Interactions between these many actors must be open for innovation to occur and use the best available 

knowledge (Sandlin & Wynn, 2012). Van der Veen (2010) defined innovation as improving or solving 

problems by introducing something new. It's important to note that the "new" things being introduced 

need not be intrinsically better or "never before seen anywhere in the world" but are novel because 

they are seen as such by the people who adopt them. 

In its simplest form, innovation is something new that adds value in the eyes of the consumer (Sundbo 

& Gallouj, 2000) and is prompted by the possibility of value addition (Rajalahti et al., 2008). 
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2.4.1 Innovations in rural societies 

Promoting the adoption of new technologies and knowledge that assist economic and human growth is 

a common goal of development initiatives to help rural smallholder farmers escape poverty. Though it 

would make sense for manufacturers to implement technologies that appear profitable, this is not 

always the case (Crudeli et al., 2021). Although innovation's social and cultural aspects are commonly 

disregarded, it is widely assumed that they are essential drivers of economic growth at the core of the 

knowledge economy. In light of this, innovation policies are considered crucial to enhancing a region's 

competitiveness. However, what does this entail in rural contexts, and how is this notion understood 

and contested by various actors? (Dargan & Shucksmith, 2008). Crudeli et al. (2021) pointed out 

further that due to agriculture's significance to Africa's economic growth and its role in poverty 

alleviation, scholars are interested in understanding the dynamics of technology adoption in the sector.  

Devaux et al. (2018) cited that supposing agricultural innovation is to help eradicate rural poverty. In 

that case, it must work with other initiatives to enhance the policy climate, reduce resource shortages, 

and strengthen the local ability to adapt to the ever-evolving technical and economic challenges and 

possibilities. Adjei et al. (2017) described rural dwellers as conservatives, and their conservative 

nature draws them away from development. Cambridge Dictionary defines Conservatism as the 

inclination to resist or distrust change, particularly abrupt or sudden alterations, and the inclination to 

uphold established values and resist change. Cohen (2004) opined that the hallmarks of a conservative 

society are its prioritization of religious norms over those of science, history, free inquiry, equality, 

individualism, and the rule of law. Cohen (2004) further argued that such cultures uphold individual 

values, tradition, identity, and acceptance of the status quo while reducing the pace of change and 

emphasizing the preservation of value rather than its maximization. Therefore, there is a widespread 

inclination for conservative societies to reject change because new ideas and innovations cannot 

possibly replace established methods of doing things (Adjei et al., 2017). However, in some 

circumstances, conservative societies might not reject innovation so long as it does not threaten the 

status quo (Cohen, 2004). 

In similar research, Macken-Walsh (2009) argued that farmers attach great importance to the 

community-based networks, norms, and practices (social capital) supporting their livelihoods within 

their occupational group, contributing to the conservatism that characterizes rural environments. In 

that line, Hunter (1969) cited that there may be minimal enthusiasm for the rural populace to increase 

productivity by switching from conventional to more inventive and contemporary subsistence 

methods. The rural populace believes they would incur the associated adoption cost and repercussions 

without being confident that they would receive their fair share of whatever boost they could bring 

about (Adjei et al., 2017). 
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In their study on climate change, Altieri & Nicholls (2017) pointed out that the problems with the 

climate have historically been resolved using conventional climate control methods. Therefore, when 

combined with scientific understanding, such approaches tend to produce more desirable outcomes 

and encourage adoption. 

2.4.2 Gender and Innovations in Agriculture:  The Integration of Gender in agricultural 

innovations. 

Development professionals have recently shown a growing interest in issues on the distributional 

effects of agricultural technical advancement (Ayinde et al., 2013). Due to this realization, the process 

of implementing new technologies is receiving more attention (Morris & Doss, 2001). Adopting new 

technologies by both male and female farmers is essential for improving the productivity of agriculture 

around the world. Because of this, it is essential to know if improved technologies or other factors 

cause gender-related differences in adoption patterns (Ayinde et al., 2013). According to Byravan 

(2008), technological advancements can cause women to be side-lined from roles in which they have 

traditionally excelled. In the case of the Green Revolution, for instance, women were marginalized 

while men were given access to cutting-edge technology as a ready-made package. Awareness grows 

regarding the significance of addressing the gender heterogeneity underlying the adoption choice when 

dealing with agricultural technology adoption. Intriguingly, in Uganda, there is a 20-30% gender 

discrepancy in the value of agricultural production, with male farmers often faring better than their 

female counterparts due to varying adoption rates (Okello et al., 2018). 

Many emerging rural societies have social conventions prohibiting women from mixing publicly with 

men. A situation like this suggests that every action in the community (introduction of innovation) 

must consider all aspects of sociocultural and environmental impact (Quisumbing & Pandolfelli, 

2009).  Okello et al. (2018) further reiterate that women and men farmers have unequal access to the 

resources and services necessary to prepare for and respond to the evolving agricultural systems due to 

the gender gap in agriculture. In most developing nations, women have less access than men to 

productive resources, financial capital, and advisory services. Women are frequently excluded from 

decision-making and may not have access to technologies and practices that could assist them in 

adapting to the new agricultural techniques. According to Song (2018), there are two domains in some 

developing societies: the "private" domain of women (the home) and the "public" domain of men (the 

market). Each domain portrayed the idealized masculine and feminine natures of society. Men were 

expected to compete and earn a living independently in the public sphere, while women were 

stigmatized for engaging in physically demanding tasks outside the home. Society believed a woman's 

place was at home, caring for her husband and children. These gender expectations have heavily 

influenced behavior and attitudes toward adopting the new. 
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Gender mainstreaming has become the dominant strategy for integrating gender perspectives into 

research and development efforts with the aim of incorporating diverse roles and needs of women and 

men into the development agenda to ensure that it benefits both genders equally (Njuki & Miller, 

2013). Women's roles in the agricultural sector and food security are acknowledged as significant; 

however, they still face persistent inequalities in access to various productive resources and services 

compared to their male counterparts (FAO, 2011). The disparities in resource access are evident in the 

livestock sector in the form of livestock ownership and access to technologies that increase 

productivity.  

Njuki & Miller (2013) cited that agricultural development projects frequently overlook fundamental 

inquiries concerning differences in the resources, status, roles, and responsibilities of men and women 

and the possible effects of interventions on these variables. Often, there is a presumption that 

advancements in technology or interventions will benefit men and women equally, although this may 

not be the case. Research conducted by the International Food Policy Research Institute's (IFPRI) 

Gender and Intra-household Research Program has demonstrated the significance of a deliberate 

emphasis on gender and intra-household dynamics in fostering the adoption of technologies that can 

facilitate economic development. Findings reveal that households do not operate as a single entity 

when making decisions, highlighting the necessity of acknowledging the influence of gender and other 

household dynamics on technology adoption and its impact on development initiatives. Farmers' 

decision-making choices and incentives are influenced by various factors such as local culture, 

attitudes, and the political and natural environment. However, despite the importance of these factors, 

they are frequently not reflected in professional training, policy documents, and field activities 

(Gaforth, 2015). Women and men make choices shaped by the institutional systems defining rules and 

incentives, which vary across time and location. Despite individual differences in preferences and 

capacities, the societal context and its institutions influence the decision-making of both women and 

men. Developments that presume autonomous individuals striving to maximize personal gain without 

considering the social context can lead to erroneous conclusions and flawed policies. These flawed 

policies are particularly relevant for women, as many African cultures enforce stricter control over 

their behavior and choices than men of the same age, class, and ethnicity (Njuki & Miller, 2013). 

In the absence of gender integration in the technology development process, there is a high likelihood 

of unintended effects that cripple the positive intent of a development project. In trying to promote 

food security, financial independence, improved nutritional status of households, and individual 

empowerment, the ultimate project beneficiaries may be disadvantaged. For example, livestock 

interventions can have significant spillover effects on various aspects of women's lives beyond just 

livestock-related activities. For instance, if women's time spent on livestock keeping is increased due 

to such interventions, it may limit their ability to care for children and their engagement in leisure 
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activities. Also, making a single livestock sector enterprise (milk production) more profitable to 

empower women without considering an equal distraction for men will result in a milk income transfer 

from women to men hindering their engagement in nutrition-related activities. Integrating gender in 

development should be carried out while adopting a gender-accommodating approach. Such an 

approach recognizes the influence of gender norms and inequalities and does not necessarily seek to 

change gender norms and inequities but aims to minimize any negative impact on gender relations. 

2.4.3 Dairy farming innovations in Tanzania 

Tanzania has recorded a great deal of innovation or improvement in the dairy farming sector ranging 

from breed genomic selection, digital applications, social media platforms, and farm networks, to 

mention but a few. For this study, we will be further discussing selected innovations. 

2.4.3.1 Artificial Insemination as African Asian Dairy Genetic Gains (AADGG) genomic prediction 

of crossbred dairy cattle 

Artificial insemination (AI) represents a form of assisted reproductive technology (ART) that involves 

manually inserting semen into a female's reproductive system (Mohammed, 2020). AI is commonly 

used in cattle breeding, with two types of semen used: liquid or room temperature (RT) semen and 

deep-frozen (DF) semen (Mohammed, 2020). While AI was initially developed for horses, it was later 

adopted for cattle and sheep due to its simpler reproductive systems (Aurich, 2012). Significant 

developments in cattle AI include the creation of artificial vaginas and phantoms, which allowed 

semen collection without direct contact between the male and female animals in estrus (Aurich, 2012). 

However, AI was not widely used as a veterinary tool to prevent disease transmission until later 

(Aurich, 2012). 

In Tanzania, the African Asian Dairy Genetics Gains (AADGG) project was launched in 2016 to 

address challenges in cattle breeding, particularly with Tanzania's short horn zebu (TSZ) breed, which 

has low genetic potential and low productivity (Mwaipopo & Mbaga, 2022). The AADGG project 

uses AI and digital technologies to collect data on dairy cattle performance and genetics and provide 

feedback to farmers to facilitate access to essential breeding and animal health services (Mwaipopo & 

Mbaga, 2022). The project prioritizes the selection of crossbred cattle based on genomic predictions to 

promote genetic advancement in dairy cattle (Mrode et al., 2021). Improved cattle breeds in Tanzania 

include crossbreeds of indigenous East African breeds, such as the African Bos taurus (Ndama) and 

Bos indicus (small Eastern African Zebu), as well as five exotic Bos taurus breeds (Mwaipopo & 

Mbaga, 2022). However, Tanzania possesses only 20% of the improved cattle population compared to 

neighboring Kenya, and local consumption of meat and milk is far below global standards (Mwaipopo 

& Mbaga, 2022). AI has been proposed as a rapid way to increase productivity and meet demands, but 
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its implementation in Tanzania is restricted by various factors, such as deficient AI infrastructure 

(Mwaipopo & Mbaga, 2022). 

2.4.3.2 The AADGG iCow application. 

To facilitate informed herd management decisions, the AADGG program and its partners have 

developed digital information and communication technology systems for recording dairy cow 

performance on farms, integrating these records, and delivering feedback to farmers through the same 

platform (Karaimu, 2018). The iCow application, created by Su Kuhambu Stephanou from the 

AADGG team, was launched in Nairobi in 2011 as a mobile SMS and voice-based agricultural 

application that offers livestock farmers access to advanced farming techniques. It sends farmers three 

weekly SMS messages, providing them with affordable and up-to-date information to help them 

expand their operations (Cassels, 2020). Available in English and Kiswahili in Tanzania, the app uses 

videos to teach farmers about livestock rearing and crop cultivation (Raghavan, 2013). Through iCow, 

farmers can register their cows, receive personalized cellphone texts, access information on animal 

nutrition, find veterinarians and artificial insemination agents, record milk production and costs, 

prevent milk-related diseases, learn how to care for heifers and their calves, and purchase and sell 

livestock to other farmers (Karaimu, 2018). 

2.5 Effect of dairy cattle technologies on societal norms (Case studies of other African 

countries)    

Taking lessons from Uganda, we analyze the study of Ransom et al. (2017). Ransom et al. (2017) 

centered on how crossbred cows (as a dairy cattle technological advancement) related to gender norms 

within select communities in the country. By including women in dairy cow ownership and 

management, the East Africa Dairy Development (EADD) initiative seeks to improve gender parity 

and women's empowerment (Ransom et al., 2017). Nevertheless, some EADD programming and 

development programs rely on asset transfer programs, such as semen for artificial insemination (AI), 

used to produce crossbred dairy cattle (Ransom et al., 2017). These crossbred cows, however, require 

a lot of water, and their adoption is promoted in an area that occasionally lacks safe water. By ignoring 

the gendered nature of cattle-related duties like fetching water, introducing such innovative AI 

methods could potentially worsen gender inequality and the disempowerment of women. Their 

research also demonstrated that having a crossbred dairy cow boosts household members' labor hours, 

including men and women (Ransom et al., 2017). However, their findings support the notion that time 

poverty in Uganda is gendered. Most women report having too little free time and too much work. Our 

study concludes that crossbred dairy cows require more effort from both men and women but that the 

pressure on women is particularly significant since they must make difficult decisions about allocating 

their time to fulfill all the other activities that currently fill their days (Ransom et al., 2017).  
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Studies undertaken in other eastern African countries like Ethiopia show a strong correlation between 

how social networks affect the adoption of dairy technology (Amlaku et al., 2012). Analysis of dairy 

production adoption that considers social learning combines social network analysis and economic 

techniques. According to the findings, smallholders learn about better dairy practices mainly from the 

public extension system (extension network) and, to a lesser amount, from their close friends (peer 

networks) (Amlaku A et al., 2012). On the other hand, the study demonstrates that the unrealized 

potential of market and community networks to influence adoption greatly is still present. These 

findings suggest that technology promoters may need to alter their strategy and concentrate on the 

creative use of all types of social networks as an important determinant given the adoption of 

agricultural production technologies as an essential means of boosting productivity, increasing 

production, and improving incomes of smallholder households (Amlaku et al., 2012).  

In Kenya, agriculture is the economy's foundation, directly providing 35% of the GDP annually and 

another 25% indirectly (Okello, 2019). More than 70% of rural informal employment in Kenya comes 

from this sector, accounting for 18% of the country's total formal employment. Investment in 

agricultural mechanization, irrigation, greenhouses with computer-controlled technology, zero-grazing 

dairy farming, and other technologies create the perfect environment for high-quality crops. Kenya has 

also utilized genetic engineering, enabling the breeding of disease- and drought-resistant novel plants 

while producing more (Okello, 2019). However, over the years, various factors have contributed to 

low adoption, resulting in low yield from agricultural production. The study conducted by Okello et al. 

(2019) in rural communities in Kenya demonstrates that the adoption of zero-grazing dairy farming 

technology was positively and significantly influenced by age as a sociological factor. The influence 

of age on adoption is probably because experience and age are correlated; therefore, older farmers are 

probably more experienced and better able to see the value of new technology than less experienced 

young farmers. A scenario like the latter further stresses the essentiality of intersectionality, which 

shows the interconnected nature of social categories and how they overlap and affect individuals and 

communities. Considering intersectionality ensures that diverse perspectives and experiences are 

considered, biases and assumptions are challenged, and policies and practices are more inclusive and 

effective. 

In some cases, having a female head of household may harm adoption since women may have 

restricted access to information, land, and other resources due to conventional societal constraints. 

Male-headed households are likelier to learn about new technology and engage in hazardous 

companies (Okello, 2019). However, research has shown that households with a female head of 

household are also more likely to adopt new technologies (Okello, 2019). The study concluded that 

women are more likely to adopt new agricultural innovations since they perform most labor-intensive 

agricultural work, giving them more knowledge and access to management and farming techniques. 
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As a result, context appears to have a significant role in adopting new technology or adaptation 

techniques (Okello, 2019). 

2.6 Theoretical Framework 

According to Crawford (2020), ANT is a methodology developed primarily by the French Philosopher 

Bruno Latour in the sociology of science and technology. It takes a different approach to defining 

actors, considering them to be any entity, whether human or non-human, that somehow affects or 

disrupts the activity of a techno-social system. In ANT, actors are not seen as intentional agents; 

instead, their actions result from their interactions with other actors within a network or system. In 

addition, ANT recognizes the importance of materiality, where objects, technologies, and other non-

human entities play an active role in shaping social phenomena. One of the central tenets of ANT is 

that both human and non-human actors are considered to be "actants," meaning that they can shape the 

social world in similar ways. The theory challenges traditional distinctions between human and non-

human actors and emphasizes the role of interactions within networks or systems to understand social 

phenomena better.  

Research by Cresswell et al. (2010) explored the role of Actor-Network Theory (ANT) in 

understanding the implementation of information technology developments in healthcare. The authors 

argue that ANT offers a valuable framework for analyzing the complex social and technological 

interactions that occur while implementing new information technologies in healthcare settings. ANT 

provides a way of analyzing these complex interactions by considering all actors, human and non-

human, as part of a more extensive network that is constantly changing and evolving. Overall, the 

research highlights the potential of ANT as a framework for understanding the implementation of 

information technology developments in healthcare by emphasizing the role of social and 

technological interactions in shaping the adoption and use of these technologies.  

In the AN theory, actors are called actants, made up of assemblages, and are a point or nodes in a 

network. For example, a human comprises organs, thoughts, attitudes, expectations, and behavior, 

functioning together as a system and representing a node in a social environment. For this research, the 

actors at play include the dairy breeding technologies made up of different assemblages to which 

individuals react differently, the environment of the adopters made up of norms, traditional practices, 

and more, and the farmers made up of varying preferences, bargaining power, decisions, and 

limitations. The ANT will help analyze the interaction between dairy farmers, their environment, and 

dairy breeding technologies. It will also help identify the role non-human actors play in shaping 

societal and gender norms, such as; how artificial insemination or genomic selection impacts the role 

of male and female farmers in dairy farming. It will also help to uncover power dynamics in the dairy 

breeding networks. Finally, it will give a clearer understanding of how dairy breeding technology 
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reinforces or challenge traditional gender roles and how this affects social norms surrounding dairy 

farming. Overall, using the Actor-Network Theory in this research will help gain a more nuanced 

understanding of the complex social and technological interactions that shape the adoption of dairy 

breeding technologies and their impact on gender norms and dynamics. 

2.7 A Framework for Implications of dairy cattle breeding technologies on societal 

norms and gender dynamics 

 

Figure 1. Conceptual Framework for exploring the implication of dairy cattle breeding technologies on societal norms 

and gender dynamics in Tanzania's small-scale farming and rural households. 

The conceptual framework in Figure [1] above shows the interaction between the various variables 

within the adopter´s environment. The adoption and use of dairy breeding technologies (the mediating 

variable) connects the independent variable (dairy breeding technologies) to the dependent variable 

(societal norms and gender dynamics). The resulting impact will not be felt until an individual or 

household decides to adopt. The moderating variables, which include gender, household type, and 

marital status, connect the mediating variable and the resulting impacts. Though not influenced by 

digital dairy breeding technologies, the moderating variable can determine the extent to which the 
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resulting effect is felt in the adopting household. The consequent impact of adopting these dairy 

breeding technologies includes, but is not limited to, income increase, increased milk production, 

improved household welfare, advanced networking and communication among farmers, change in 

household gender roles, and, ultimately, changes in household decision-making bargaining power. 
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3. Research Methodology 

This chapter summarizes the research methodology that was employed. Site selection, description, 

study design, the study population, selection criteria, sampling procedure and sample size, data 

collection techniques, data collection tools, and data analysis are the headings under which it is 

categorized. 

3.1 Study area 

Tanzania is officially known as the United Republic of Tanzania and is located in Eastern Africa 

between longitudes 29o and 41o East and latitudes 1o and 12o South, with its mainland frontiers fringed 

by the Indian Ocean to the East, to the north by Kenya and Uganda, to the west by Burundi, 

Democratic Republic of Congo, and Rwanda, and the south by Zambia, Malawi, and Mozambique 

(NBS, 2019). The country has a total landmass of 947,300 sq. km, which constitutes mainly an inland 

water area of about 61,500 sq. km and a land area of 885,800 sq. km (NBS, 2019). The bulk of 

Tanzania's land is used for agricultural activities and supports wildlife. 

 

Figure 2. Administrative map of Tanzania (Source: World Atlas) 

Tanzania has two major zones, the Tanzania Mainland and Tanzania Zanzibar, divided into 31 

political regions. Each region comprises districts and divisions (NBS, 2019). 

3.2 Site Description 

The study was carried out in Tanzania's Arusha and Kilimanjaro regions, where the AADGG project 

was focused and with a high predominance of smallholder farmers in their rural areas. 
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3.2.1 Kilimanjaro Region 

Kilimanjaro is a small rural area near the Kenyan border in Tanzania's northeast. With a total area of 

just 13,250 square kilometers (5116 square miles), Kilimanjaro is the smallest of the mainland's 26 

regions (aside from Dar es Salaam). Kenya borders the region to the north and east, the Tanga Region 

to the south, the Manyara Region to the southwest, and the Arusha Region to the west (Bzdega, 2020). 

Over the past ten years, Kilimanjaro's population has increased from 1,640,087 to 1,906,978 and is the 

8th most populated region in Tanzania, with 124 people per square kilometer, or 321.2 people per 

square mile. The Kilimanjaro region of Tanzania is predominantly rural, with an urban population of 

only 22.5% (Worldometer Info, 2022). According to Koeppen's Climate Classification, the prevailing 

climate in this area is classified as Sub-Tropical Dry. As with most mainland Tanzania, this region 

experiences relatively constant average daily and monthly temperatures because of its closeness to the 

equator and the Indian Ocean. Minimum temperatures ranged from 63.7-68.5'F (17.6-20.3'C) with 

some drops to 60'F, and maximum temperatures ranged from 84.9 to 86.7'F (29.4 to 30.4'C), though 

they can reach the low 90's F in December and January. During the primary rainy season, from March 

through June, humidity is at its highest, at 77%, and at its lowest, at 57%, during the summer months 

from October through February (Worldometer info, 2020). 

A sample census of Agriculture in Tanzania (National Bureau of Statistics, 2021) reported the cattle 

population raised by smallholder farmers in the Kilimanjaro region is 866,662. 

 

Figure 3. Map and location of Kilimanjaro region in Tanzania (Source: Author) 
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3.2.2 Arusha Region 

The northern region of Tanzania, known as Arusha, lies between the latitudes of 2° and 6° south of the 

equator and longitudes of 35° and 38° east of Greenwich. It shares borders with Kenya to the north, 

the Mara region to the northwest, Shinyanga to the west, Manyara and Dodoma regions to the south, 

and the Kilimanjaro region to the east. Monduli, Arusha, Karatu, Arusha Rural, Ngorongoro, Longido, 

and Arumeru are the seven districts that make up the region. The district of Arusha is home to the 

regional administration (National Bureau of Statistics, 2021).  

Arusha region has a land area of 86,999 square kilometers, and 83,418 sq. kilometers of this land area 

are arable land. Particularly in the highlands of the Arusha region, a cool and rainy climate 

predominates. With a minimum temperature of 21°C, June is the coolest month, especially in the 

highlands. With a high of 26°C, December is the hottest month, especially in the lowlands. The short 

and long rainy seasons alternate between the region's two rainy times of the year. The long rainy 

season (Masika) is from April to May, and the short rainy season (Vuli) is from October to November. 

Most areas in the Arusha region receive at least 250mm of precipitation annually. Rainfall amounts 

range from 250mm to 1,200mm (World Bank, 2020). Based on projections from the 2002 census, the 

Arusha region was expected to have 1,570,394 residents by 2008. With 4.0 percent of the population 

of Tanzania's Mainland, it is one of the regions with a moderate population. 80% of the Arusha 

population resides in rural areas and 20% in the urban area. A sample census of Agriculture in 

Tanzania (National Bureau of Statistics, 2021) reported that the cattle population raised by smallholder 

farmers in the Arusha region is 2,610,334. 

 

Figure 4. Map and location of Arusha in Tanzania (Source: Author) 
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3.3 Study design 

The study employed a gender-sensitive mixed-method approach utilizing quantitative and qualitative 

research designs to gain an in-depth contextual understanding of the research topic. The fundamental 

principle of this approach is that integrating qualitative and quantitative methods can offer a more 

robust, comprehensive understanding of a research problem than either method in isolation (Creswell, 

2013). 

3.3.1 Population of Study 

The study sampled dairy farmers of both sexes and experts/key informants in the selected study areas 

within the age range of eighteen (18) to sixty-five (65). Dairy farmers and their spouses were sampled 

for each household to explore and understand the impacts of animal breeding technologies on gender 

dynamics within households. The key informants were interviewed to get an external view from non-

users of the technology. Their opinions could be considered unbiased, considering they are neither the 

users nor sellers of innovation. 

3.3.2 Selection criteria of respondents for both quantitative and focus group discussions. 

The respondents sampled for the research were purposively selected based on the following criteria: 

• Adoption/non-adoption of improved dairy cattle breeds and AADGG-introduced digital dairy 

application: Both adopters and non-adopters of the improved dairy cattle breed and digital 

applications will be sampled. 

• Dairy farming scale: Farmers practicing dairy farming on a small scale will be sampled (both 

men and women). 

• Rural dwellers: Only dairy farmers dwelling in the rural part of the region of interest will be 

selected. Gender norms and dynamics have a stronger hold on the rural part of most societies. 

• Age: Men and women dairy farmers aged 18 to 65 will be sampled. Age is a significant 

determinant of gender norms. 

• Region: Only dairy farmers will be sampled in the regions where the project has been 

introduced. For this study, our region of interest is the Kilimanjaro and Arusha regions. 

3.4 Sampling Procedure and sample size 

3.4.1 Quantitative Methodology 

The study employed non-probability (purposive) and probability (simple random) sampling techniques 

to implement a quantitative survey using a predesigned questionnaire to ascertain how dairy breeding 

technologies influence intra-household gender dynamics and the household gender dynamics that are 

likely to affect the adoption of dairy breeding technologies and identify the positive and negative 
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impacts of adopting the improved dairy breeding technologies. The study employed a multi-stage 

sampling technique to select respondents purposively and randomly from the study area of interest. In 

the first stage, considering that the ADDG project has been implemented across three regions in 

Tanzania, for this study, only two regions were purposively selected (Arusha and Kilimanjaro). The 

two regions were selected because the AADGG project is implemented there and has most of the 

project beneficiaries compared to the others. In the second stage, two districts were selected from each 

region, considering the dominance of small-scale farmers in the selected districts. The total number of 

AADGG registered beneficiaries within the districts of interest comprised the population from which 

the sample size was generated. The sample size selection was guided by the sample size calculator, 

considering a known adopting population. The following parameters were used. 

Adopting population size within the four districts: 10568 

Confidence interval:                                            99% 

Error margin:                                                       10% 

Population proportion (basic):                              50% 

Using the following parameters, we arrived at a sample size of 164, but considering probable errors, 

we rounded our sample size to 180 respondents. Considering the general objective of the study, which 

is to ascertain how societal norms and gender dynamics influence and is influenced by the adoption of 

AADGG dairy breeding technologies, the study referred to the beneficiaries /user of these 

technologies with a population size of 8217 beneficiaries within the four districts of interest. (Figures 

extracted from AADGG Tanzania database) as the population size from which the sample size was 

deduced. The reason for the choice of sample selection is that only the users/adopters of this 

technology can better explain the influence of these technologies in their households.  

Because the population size was extracted from a current, updated, and trusted project database, there 

is a 99% probability in every 100 that the sample size is within the estimated population proportion. 

For the estimated population proportion, because variability in the population differs from one variable 

to another and it is not known in advance for this study, we allowed for an estimated population 

proportion of 50%. For this value, the sample size will be at its maximum, and variability within the 

population of interest will be at its highest. 

For this study, 180 respondents were sampled for the household survey. The respondents were selected 

from the six (6) districts considering the total number of AADGG beneficiaries using a percentage 

calculation. Thirty (30) respondents were selected from Meru district, having a total number of 2284 
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registered beneficiaries; 50 respondents were selected from Hai district, with a total number of 2921 

registered beneficiaries; 26 respondents were selected from Arusha rural district, with a total number 

of 1367 registered beneficiaries; 22 respondents were selected from Arusha city council with a total 

number of 1188 registered beneficiaries, 22 respondents were selected from Siha districts with a total 

number of 1164 registered beneficiaries. Finally, 30 respondents were selected from Moshi rural 

district with a total number of 1644 registered beneficiaries. The respondents were randomly selected 

from the AADGG local government registers for each district with the help of the Excel 

randomization function. The questionnaire was administered to the household head and spouse; in 

their absence, the questionnaires were issued to any adult man and woman involved in decision-

making and dairy cattle management in the household. An adult who does not manage dairy cattle but 

uses the digital dairy application was also sampled in exceptional cases. 

The enumerators conducted the survey in Kiswahili and were monitored by designated supervisors. 

Table 2. Detailed sample structure and sample size 

Region Districts Total no of 

respondents per 

district 

No. of male 

respondents 

No of 

female 

respondents 

No of 

households per 

district 

Arusha Meru 30 15 15 15 

 Arusha CC 22 11 11 11 

 Arusha DC 26 13 13 13 

Kilimanjaro Hai 50 25 25 25 

 Moshi Rural 30 15 15 15 

 Siha 22 11 11 11 

Total 6 Districts 180 Respondents 90 Males 90 Females 90 Households 

Source: Author 

3.4.2 Qualitative Methodology 

The study adopted an exploratory research design based on qualitative research as the primary 

research method to gain more insight into the research topic. For qualitative analysis, the tools used 

are; 

Focus group discussion (FGDs): The FGDs were guided by selected semi-structured interview 

questions. Respondents were randomly selected from the AADGG registers with the help of the Excel 

randomization function. The non-AADGG dairy farmers were selected with the help of the local 

government livestock officers. The farmers were sorted into groups based on three criteria: Age, sex, 

and adoption status.  The study selection generated a single-sex group of men and a single-sex group 
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of women. Each group was made up of adopters and non-adopters, as this will allow for more insight 

considering the heterogeneity of the group members. In addition, we organized separate meetings 

based on gender, considering that these characteristics entail power imbalances that may hinder 

women from freely expressing their opinions. The study sampled 4 FGDs in total for both regions, and 

each FGD will comprise 20 respondents. These were prone to change and highly dependent on the 

principle of saturation. The FGDs examined how dairy breeding technologies affect gender dynamics 

within households, the gender norms and dynamics that influence the adoption of these technologies, 

the advantages and disadvantages of adopting improved dairy breeding technologies, and the gender-

related obstacles that affect their use. 

Table 3. FGD Respondents selected by region. 

Region FGDs per 

region 

Male respondents 

per region 

Female 

respondents 

per region 

AADGG 

respondents 

per region 

Non-AADGG 

respondents per 

region 

Arusha 2 20 20 30 10 

Kilimanjaro 2 20 20 30 10 

Total 4 FGDs 40 Males 40 Females 60 20 

Source: Author 

Key informants' interview (KIIs): The key informant interviews were conducted with members of the 

AADGG project team, local government livestock officers, and religious leaders who were 

purposively selected. In total, the study sampled eight key informants. The principle of saturation also 

guided the KIIs. The principle of saturation, defined by Glaser & Strauss (1967) in grounded theory, 

refers to the point at which new data no longer generates additional insights or dimensions to the 

developed theory. In other words, saturation occurs when collecting additional data does not provide 

further information contributing to the research problem's theoretical understanding. 

The key informants’ interviews were recorded in English and later transcribed. 

3.5 Data collection tools  

3.5.1 Questionnaire Design and Survey 

A structured questionnaire for data collection from the dairy farmers in the study area was designed. 

The questionnaire was designed and inscribed in English and consisted of four (5) sections. The first 

section captured the respondent's demographics, which could contribute to their adoption or non-

adoption of animal breeding technologies, the second on new dairy cattle breeds, and the third on 

digital dairy applications supporting animal breeding. The fourth section captured information on how 
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these dairy breeding technologies influence intrahousehold gender dynamics—finally, the fifth section 

captured information about household gender dynamics likely to affect adoption. 

3.5.1.1 Questionnaire Pre-testing. 

The questionnaire was pre-tested with randomly selected dairy farmers within the Arusha district, 

where enumerators were trained to clarify and eliminate questions that were not adequately captured 

or might pose a challenge to the respondents. Carrying this out helped improve the accuracy and 

validity of the questions and modify the questionnaire. Twelve (12) farmers, with an equal number of 

males and females, participated in the questionnaire pre-testing. As a result, some questions were 

modified to make them more transparent, and a few questions were added to get adequate data to 

respond to the research objectives.  

 

Figure 5. Training Sessions with enumerators on the ODK tool (Source: Author) 

3.5.1.2 Questionnaire administration 

In administering the questionnaire, enumerators with experience in dairy-related research were 

employed. The reason for this is that, though the questionnaires were inscribed in English, the 

common language spoken in Tanzania is Kiswahili, and rural farmers had little or no command of 

English. The enumerators, who doubled as local livestock officers, distributed the questionnaire to the 

selected farmers under their jurisdiction—the distribution and collation of the already filled 

questionnaires spanned through January. 
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3.5.2 Vignette 

The study utilized a vignette showing a female dairy farmer in two different settings. The vignette 

served as an icebreaker during the FGDs and helped usher in some gender questions that otherwise 

would have been considered sensitive. The vignettes used and the story behind the images are attached 

in the appendix. According to Creswell (2007), "vignettes are useful when the researcher wishes to 

explore how people perceive situations or when individuals' past experiences can inform a situation." 

Vignettes are also helpful when it is difficult or impractical to observe participants in real-life 

situations or where it may be unethical to manipulate variables. By presenting hypothetical scenarios, 

researchers can gather data on participants' perceptions, attitudes, and decision-making processes in a 

controlled and ethical manner. 

3.5.3 Focus group discussion tool 

Focus group discussions were facilitated in the different regions, which helped us gather more 

information on the perceived impacts of animal breeding technologies on societal/ gender norms and 

how it varies across regions. In addition, the opinion and ideas of these farmers were noted to create 

and proffer more adoptable solutions to them. The study assigned 20 respondents to each farmer 

group, which exceeds the number ethically recommended for such groups. However, due to limitations 

in time and funding, the researchers had to increase the number of participants per group. The 

facilitator ensured that every question was attended to timely and that time used was minimized to 

avoid causing discomfort to the respondents. The translator also played a significant role in translating 

their questions and their opinions. In order to ensure the accurate translation and preservation of 

information, the study recorded the entire process using a smartphone. Prior to recording, written and 

oral consent was obtained from the farmers, and one representative from each group was nominated to 

sign the consent form on behalf of the group members. The recorded response was later translated, 

transcribed, and interpreted using Nvivo. 
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Figure 6. A male facilitator conducting a female FGD session in Kilimanjaro (Source: Author) 

 

Figure 7. A male facilitator conducting a male FGD session in Kilimanjaro (Source: Author) 
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Figure 8. A male facilitator conducting a Female FGD session in Arusha (Source: Author) 

 

Figure 9. A female facilitator conducting a male FGD session in Arusha (Source: Author) 

3.5.4 Observations  

Observations were also employed as a tool in the study. During the FGDs and KIIs, respondents' 

reactions, countenance, and environment were also studied to understand how farmers feel about some 

situations without peaking them out. 
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3.6 Data analysis 

Qualitative data retrieved from the field were analyzed using content analysis. (Zhang & Wildemuth, 

2009) Noted that with content analysis, after careful coding and interpretation of data, the results can 

support the development of new theories and models, validate existing theories, and provide thick 

descriptions of particular settings or phenomena. The data collected were transcribed (in the case of 

recorded interviews and focus group discussions) and, with the help of the QDA NVivo tool, were 

coded and analyzed. The quantitative data collected using the ODK (Online data kit) tool were 

cleaned, coded, and analyzed using the SPSS, simple descriptive tools, the percentage rate of change, 

and coefficient of variation. The variables obtained during the data collection were further interpreted 

using the Actor-Network Theory. To protect the confidentiality and anonymity of the participating 

farmers, the survey employed a numbering system based on numbers assigned by the Participatory 

Rural Appraisal (PRA) to each respondent. Similarly, the focus group discussions (FGDs) used 

numbers assigned to farmers ranging from 1-20 before the commencement of the discussion. This 

ensured that the identity of the farmers was protected throughout the research process 

3.7 Survey limitations 

Randomly selecting farmers for the FGDs. When we used the Excel randomization function on the 

AADGG beneficiaries’ data, we chose more single mothers for our first female FGD. This was quite 

problematic because we could not get the information on dynamics within the household. Therefore, 

the enumerators randomly picked these farmers to correct this since they knew them better using our 

selection criteria. 

3.8 Ethical Research Certification and Clearance 

This study is ethically cleared and certified by the Tanzanian Livestock Research Institute (TALIRI), 

Tanzanian Commission for Science and Technology (COSTECH), and the Institution Research Ethics 

Committee ILRI (IREC). 
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Table 4. Tabular representation of tools and objectives explored. 

S/N Research Question Group Methodology & 

tools 

Site selection criteria Respondent Characteristics Tools 

1. What gender norms 

and dynamics are 

likely to affect the 

adoption of dairy cattle 

breeds and digital 

dairy applications? 

 

Drivers of 

adoption 

and use 

 

Qualitative, 

Quantitative, 

Literature review 

, FGDs. 

KIIs, Questionnaire 

survey 

AADGG Sites, 

female, and male-

headed households, 

Farmers groups 

(adopters, non-

adopters, dis-

adopters, late 

adopters, early 

adopters). 

KIIs – Members of the AADGG team that worked directly with dairy farmers, 

Coordinators of dairy farmers' social media platforms (WhatsApp). Members of 

farmers' cooperatives who stand out with ample information. 

Survey:   

One man and one woman in male and female-headed households working 

directly with dairy cattle will be sampled for each household irrespective of 

position. (In cases where a member of the family handles the digital 

application but is not in charge of the dairy cattle, the individual will also be 

sampled) 

FGDs: Beneficiaries and non-beneficiaries of the AADGG program. Men and 

women will be put in separate groups considering power dynamics. 

Tool C 

 

 

 

Tool A 

 

 

 

 

Tool B 

2. What are the existing 

gender constraints 

affecting the use of 

improved dairy breeds 

and digital dairy 

applications? 

Drivers of 

adoption 

and use 

 

Qualitative, 

Literature review. 

Individual Intra-

household interview 

AADGG Sites. 

Female and male-

headed households. 

Farmers groups 

(Adopters, non-

adopters, dis-

adopters, late 

adopters, early 

adopters). 

FGD– Beneficiaries and non-beneficiaries of the AADGG program. Men and 

women will be put in separate groups considering power dynamics. 

KIIs: Members of the AADGG team that worked directly with dairy farmers, 

Coordinators of dairy farmers' social media platforms (WhatsApp). Members of 

farmers' cooperatives who stand out with ample information. 

. 

Tool B 

 

 

 

 

Tool C 
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3. How does introducing 

dairy breeding 

technology influence 

intrahousehold gender 

dynamics? 

 

Impacts of 

adoption 

and use 

 

Quantitative, 

Qualitative. 

Survey, Individual 

intra-household 

interview, FGD, 

Questionnaire 

survey 

AADGG Sites. 

Female and male-

headed households, 

Farmers groups 

(adopters, non-

adopters, dis-

adopters, late 

adopters, early 

adopters). 

Survey:   One man and one woman in male and female-headed households 

working directly with dairy cattle will be sampled for each household, 

irrespective of their position. (In cases where a member of the family handles 

the digital application but is not in charge of the dairy cattle, the individual 

will also be sampled) 

FGDs: Beneficiaries and non-beneficiaries of the AADGG program. Men and 

women will be put in separate groups considering power dynamics. 

 

Tool A 

 

 

 

Tool B 

4. What other negative 

and positive gendered 

impacts of adopting 

the improved dairy 

breeding technologies 

(labor, nutrition, 

income)? 

 

Impacts of 

adoption 

and use 

 

Qualitative, 

Individual intra-

household 

interview, FGD 

AADGG Sites. 

Female and male-

headed households, 

Farmers groups 

(adopters, non-

adopters, dis-

adopters, late 

adopters, early 

adopters). 

Survey – One man and one woman in male and female-headed households 

working directly with dairy cattle will be sampled for each household, 

irrespective of their position. (In cases where a member of the family handles 

the digital application but is not in charge of the dairy cattle, the individual 

will also be sampled) 

FGDs: Beneficiaries and non-beneficiaries of the AADGG program. Men and 

women will be put in separate groups considering power dynamics. 

KIIs – Members of the AADGG team that worked directly with dairy farmers, 

Coordinators of dairy farmers' social media platforms (WhatsApp). Members of 

farmers' cooperative who stands out with ample information. 

Tool A 

 

 

 

 

Tool B 

 

 

 

Tool C 

Tool A – Questionnaire; Tool B – Focus Group Discussion; Tool C – Key Informant Interview
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4. Results 

This chapter provides background information on the respondents' socioeconomic characteristics. 

Formal education, family size, age, marital status, gender, religion, and land size are among the 

variables covered. The chapter also presents results from the quantitative and qualitative methodology 

employed for the research.  The quantitative research approach was utilized to examine and provide 

responses to the first, second, and fourth research objectives, in addition to investigating the 

socioeconomic attributes of the participants. The qualitative analysis explored and answered the four 

(4) objectives and the socio-economic characteristics of farmers who tend to adopt. Finding from the 

key informant's interview and the focus group discussion will answer the questions emanating from 

quantitative research. Farmers' statements and phrases were quoted verbatim to maintain the 

authenticity and richness of the responses, as Silverman (2013) advised in the context of discussions. 

4.1 Socioeconomic Characteristics of Respondents 

The socio-economic characteristics explored include age, gender, educational level, household size, 

household role, marital status, household decision-maker, etc. 

4.1.1 Age  

Table 5. Frequency distribution of respondent's age 

Age range Frequency Percent 

18-35 25 13.8 

36-65 117 64.6 

66 and above 38 21.0 

Total 180 99.4 

Mean age range (36-65)   

Source: Field survey (2023) 

Table [5] above shows 13.9% of respondents were aged 18-35, 65% were 36-65, and 21.1% were 66. 

Therefore, the mean age range of dairy farmers within the study area is 36-65 years. Conclusively, 

most dairy farmers within the study area are 36-65 years old. 

4.1.2 Gender 

The data in Table [6] below showed an equal distribution of male and female respondents. The result 

proves that the study equally considered and sampled both genders to ensure that the data is 

representative of both genders. 
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Table 6. Frequency distribution of respondents by gender 

 

 

 

 

 

Source: Field survey (2023) 

 

4.1.3 Educational level 

 

Figure 10. Chart showing a representation of the educational level of respondents by gender (Source: Field Survey, 

2023) 

From Figure [10] above, 11 females and five males had no formal education. A higher proportion of 

the sampled population had primary education, 59 females and 58 males. Fourteen (14) females and 

16 males had secondary education, and two females and four males had tertiary education. Four 

females and seven males had vocational education. Of the representation of the sampled population, 

65% had primary education, 16.7% had secondary education, 8.9% had no formal education, 6.1% had 

vocational training, and 3.3%, the lowest proportion, had tertiary education. The result shows an 

almost equal proportion of male and female farmers across all education levels, which is rare among 

rural small-scale farmers. A possible contributing factor to this equal educational participation among 

both groups is the Ujamaa policy system introduced by Julius Nyerere in 1964 as a step towards 

achieving a socio-political and economic change post-independence of Tanzania. One of the goals of 

Ujamaa was to achieve gender equality and social justice giving equal opportunities to everyone 

Gender Frequency Percent 

Female 90 50 

Male 90 50 

Total 180 100 
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irrespective of gender, status, or role. Women had an important role in establishing the Ujamaa policy; 

they worked within and outside their family farms, giving them equal opportunities with men. Primary 

education shifted from emphasizing college preparation to a focus on agricultural education. The 

government also implemented a universal education system to raise literacy and expand access to adult 

education. Swahili, as a national language of Tanzania, was the only language of instruction used in 

primary schools, creating a level ground for people to acquire foundational education without shying 

away due to the thought of learning in a foreign language. 

4.1.4 Marital status 

Table 7. Marital status of respondents 

Marital Status Male  Female Total Frequency Percent 

Single 9 10 19 10.6 

Married 79 73 152 84.4 

Widowed 2 7 9 5.0 

Total 90 90 180 100 

Source: Field survey (2023) 

84.4% of the respondents were married, 10.6% were single parents with a roughly equal distribution of 

genders, and 5.0% were widowed. The study sampled different types of households to allow for 

outliers which would help explain the dynamics between both genders in various types of households. 

While sampling the single parent and widowed respondent, a child, grandchild, relative, or hired 

laborer of the opposite sex was also sampled to understand the household dynamics better. None of the 

respondents captured were divorced. In Africa, Tanzania stands as one of the countries with a low 

divorce rate of about 2.1% compared to other African countries. 

4.1.5 Social group 

Regarding being part of a social group, 76.1% of the respondents did not belong to any social group, 

while the remaining 23.9% belonged to different social groups. Of the 23.9%, 27 respondents 

belonged to a table banking group (24 women and seven men), 18 belonged to savings and credit 

organizations (11 males and seven females), four females belonged to dairy cooperatives, and two 

females belonged to other social groups. 

From Figure 11 below, Sacco membership exhibited a male predominance, possibly attributed to 

women's limited disposable income, restricted information access, and predominant engagement in 

informal sectors. Conversely, women demonstrated significant involvement in dairy cooperatives, 

facilitated by collective action within the cooperative structure, enabling access to training 
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opportunities and joint ownership of resources that would otherwise be unattainable as individual 

entities. 

 

Figure 11. A count representation of social groups to which respondents belonged (by gender) (Source: Field Survey, 

2023) 

4.1.6 Household size 

The maximum and minimum household size recorded from the study is 9 and 2, respectively. The 

majority of the respondents 28.3% had a household size of 4, 21.7% had a household size of 3, 19.4% 

had a household size of 5, 16.1% had a household size of 6, 10.0% had a household size of 2, 2.2% 

had a household size of 7, and household size 8 and 9 had a 1.1% each. According to the study, the 

average household size within the study is 4.27, which is approximately four considering that humans 

are not counted as decimals. 

4.1.7 Breeds kept by dairy farmers. 

The Holstein Friesian, Ayrshire, and their crosses are the most improved dairy cattle breeds reared by 

farmers in the study area. Only a few sampled households keep the brown Swiss as an exotic breed. 

The Zebu is a local breed that appears to be favored and kept by the study area's dairy farmers. 

Farmers in this area do not keep only a specific type of dairy cattle breed. Some households kept 

improved and local breeds, while others kept only exotic dairy cattle of different breeds. 
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Table 8. A frequency distribution of dairy cattle breeds kept by farmers in the study area 

Breeds Frequency Percent 

Holstein Friesian 125 69.4 

Ayrshire 60 33.3 

Ayrshire crosses 28 15.6 

Holstein Friesian crosses 45 25.0 

Zebu 1 0.6 

Tanzanian short horn zebu 1 0.6 

Jersey crosses 9 5.0 

Simmental 1 0.6 

Aberdeen Angus 1 0.6 

Brown Swiss 1 0.6 

Local zebu 2 1.1 

Source: Field survey (2023) 

4.1.8 Household role 

Table 9. Frequency distribution of household role of respondents 

Role Male  Female Total Frequency Percent 

Household head 77 10 87 48.1 

Spouse - 72 72 39.8 

Child 5 5 10 5.5 

Grandchild 2 - 2 1.1 

Hired laborer 5 1 6 3.3 

Relative 1 2 3 1.7 

Total 90 90 180 100 

Source: Field survey (2023) 

On the role played in the household, 87 respondents, making up 48.1% of the sample size, played the 

role of the household head. This includes widows, single mothers, and fathers in the sampled 

households. Spouses comprised 39.8% of the total sample; child, grandchild, hired laborers, and 

relatives comprised 5.5%, 1.1%, 3.3%, and 1.7%, respectively. Sampling individuals who assume 

other household roles made the study very inclusive. 
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4.1.9  Decision Maker on dairy cattle management in the households 

Table 10. Frequency distribution of decision-making capacity of respondents 

Decision maker Frequency Percent 

Household head 107 59.4 

Spouse 9 5.0 

Child 3 1.7 

Hired laborer 1 0.6 

Relative 1 0.6 

Both the household head and spouse 59 32.8 

Total 180 100 

Source: Field survey (2023) 

Table [10] above shows the decision-making power of respondents on dairy cattle management in 

their different households. The decision-making process on dairy cattle management in the study area 

can vary (from individual to collective decision-making styles) depending on the specific household 

and its dynamics. Ultimately, those responsible for managing the farm make the final decision on 

dairy cattle management in households. From our survey, in most households (107 households), the 

household head makes the final decision on dairy cattle management. However, in 59 households with 

32.8%, the household head and spouse drive the final decision on dairy cattle management. 

4.1.10  Sole manager in the household 

The output in Table [11] shows that the spouse as a sole manager of dairy cattle in the household has a 

30 percent share of the total sample size.  

Table 11. Frequency distribution of respondent’s dairy cattle managerial role in the household 

Dairy cattle manager Male  Female Total Frequency Percent 

Household head 23 24 47 26.1 

Spouse 27 27 54 30 

Child 4 3 7 3.8 

Relative 12 10 22 12.2 

Both the household head and spouse 24 26 50 27.8 

Total 90 90 180 100 

Source: Field survey (2023) 
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Also, the household head and spouse had a share of 27.8 percent, and the household head, as a sole 

manager of dairy cattle, had a percentage share of 26.1. Considering that single mothers and widows 

who play the household head role were also sampled for this study, it could be deduced from the table 

that women are the sole managers of dairy cattle in dairy farming households in the study area. 

4.1.11  Source of income 

 

Figure 12. Distribution of primary source of income among respondents by gender 

Table 12. Frequency distribution of respondent’s secondary source of income 

The secondary income source Male  Female Total Frequency Percent 

Dairy 29 35 64 35.6 

Other livestock 5 3 8 4.4 

Crops 23 20 43 23.9 

Business 20 18 38 21.1 

Salary 2 2 4 2.2 

Others (construction) 1 - 1 0.6 

None 10 12 22 12.2 

Total 90 90 180 100 

Source: Field survey (2023) 

Figure [12] above shows that 49.4 percent of the respondents had dairy farming as their primary 

source of income, with women having the higher percentage, 36.1 percent had crop production as their 

primary source of income, and 11.7 percent had other businesses as their primary source of income.  
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The remaining 2.8 percent were salary earners or had other primary income sources like building 

construction; these remaining farmers were male farmers. Also, the results from Table [12] above 

clearly show that 178 of the 180 respondents sampled had a secondary source of income compared to 

the 22 respondents making up only 12.2 percent of the individuals sampled. Women showed a higher 

inclination to dairy farming as a secondary source of income than men and a lower inclination towards 

other livestock, crop, and business. The result shows that women are increasingly participating in 

dairy production than their counterparts but are not salary earners (women unemployment in the public 

sphere). The table and figure above also suggest that the adoption of improved dairy breeds is more 

likely among farmers who have diversified their income sources. 

4.1.12 Other livestock species kept by households. 

Table [13] below shows that more households (162) kept poultry alongside the improved dairy breed 

of cattle. Eighty-two (82) households reared goats, 15 kept sheep, six kept pigs and rabbits each, and 

none of the households reared a donkey or horse.   

Smallholder farmers in Tanzania keep multiple livestock species to reduce their vulnerability to 

disease and market fluctuations. Animal health and output also improve when farmers mix species to 

meet each other's unique nutritional needs. In addition, goat and poultry farming offer other meat and 

milk sources, complementing dairy farming. For instance, goats can browse plants that cattle and 

chickens cannot eat, while chicken droppings can be used as manure. Multiple livestock farming eases 

the strain on pastureland and helps ensure the sustainable production of livestock. 

Table 13. Frequency distribution of other livestock species kept by respondents’ households. 

Decision maker Yes No 

Household keeps poultry I62 18 

Household keeps goats 82 98 

Household keeps sheep 15 165 

Household keeps pigs 6 174 

Household keeps donkey/horse. - 180 

Household keeps rabbits 6 174 

Source: Field survey (2023) 
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4.1.13  Adoption year of improved breeding technologies 

Improved dairy cattle breed. 

Table [14] below shows the long existence of improved dairy cattle breeds in Tanzania and the 

adoption rate. Between 2000 and 2010, most respondents (69) adopted improved dairy cattle breeds. 

Table 14. Frequency distribution of respondent’s year of adoption of improved dairy cattle breeds (by gender) 

Adoption year Male  Female Total 

Frequency 

Percent 

1959 -1999 (Early adopters) 32 28 60 33.3 

2000 -2010 33 36 69 38.4 

2011 – 2022 (Late adopters) 25 26 51 28.3 

Total 90 90 180 100 

Source: Field survey (2023) 

The early adopters inherited the practice from their predecessors or capitalized on the government's 

introduction of improved dairy cattle breeds. On the other hand, late adopters were farmers who were 

made aware of the advantages of breeding improved dairy cattle through the AADGG project 

launched in 2014. Women adopted more than men from the year 2000 till the present, indicating an 

influx of women into the dairy sector, reducing men's prevalence. This influx could result from NGOs 

that donate dairy cattle to single mothers and widows, supporting their livelihoods. The low frequency 

of adopting females from 1959 to 1999 could be attributed to the high cost of purchasing improved 

breeds after government intervention and stringent norms that affect ownership. The table generally 

indicates that breeding improved dairy cattle has existed for approximately 70 years and has 

undergone further refinement through the genetic and pedigree evaluation of selected bulls for 

artificial insemination. In essence, the breeding of improved dairy cattle has become increasingly 

appealing. 

Digital dairy application (AADGG feedback SMS) 

Of the 180 respondents surveyed, 84 are non-users of digital dairy applications, but this does not mean 

that their households do not use them. Fifty-five (55) respondents indicated that they do not use DDAs 

but that a household member, such as the child, grandchild, father, or mother, uses the digital 

application, and the whole household benefits from it, and forty-one (41) respondents used the DDAs 

accruing to a total of 96. Amongst the 96 respondents who are/their households are adopters of the 

digital dairy applications, only 12 are early adopters, with a higher proportion of females, 64 are mid-

adopters, with a higher proportion of females; and 20 are late adopters. According to Rogers's 

adoption and diffusion theory, when an innovation is introduced to society, only a few willing to put 
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their faith and risk it would adopt it first, and they can be addressed as lead farmers. The other farmers 

who have seen the benefits of using the innovation from the lead farmers will embrace the innovation. 

The impact of the innovation on early adopters will lead to a large influx of adopters at this stage. The 

late adopters are farmers who battle with cognitive dissonance, finding it hard to drop the conventional 

way of doing things for the modernized way. When they have found their stance, they end up 

adopting.  

Table 15. Frequency distribution of respondents’ year of adoption of the digital dairy application (by gender) 

Adoption year Male  Female Total Frequency Percent 

2016 (Early adopters) 5 7 12 6.7 

2017 - 2018 26 38 64 35.6 

2019 – 2020 (Late adopters) 11 9 20 11.1 

Non-adopters 48 36 84 46.7 

Total 90 90 180 100 

Source: Field survey (2023) 

4.2 Gender Norms and dynamics likely to affect the adoption of dairy breeding technologies 

(objective 1). 

Bearing in mind that all respondents sampled are dairy farmers who keep improved breeds of cattle 

and have also adopted artificial insemination (AI), this section will focus more on the inter-

relationship between socioeconomic variables and the use of digital dairy applications/ smartphones. 

To prove that this section utilized the cross-tabulation function to assess the correlation between 

variables. 

4.2.1 Gender and the Use of digital dairy applications. 

The utilization of digital dairy applications is impacted by multiple factors, including gender, which is 

a significant variable that elucidates an individual's reaction to change. The survey was conducted to 

gather data from equal numbers of male and female participants. Out of the 180 respondents sampled, 

only 72 used digital dairy applications, with men accounting for 49 out of 72, while women accounted 

for the remaining 23. These findings suggest that men are more inclined to use digital dairy 

applications than women, despite the critical roles played by women in dairy cattle management. 

Farmer´s gender is a significant determining factor of adoption. 

Contrary to this above finding, the qualitative result, although focused on the improved dairy breed 

and DDAs, showed that women adopt more than men. Women are the primary caretakers of the 
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household and are more likely to adopt dairy farming as a means of generating income. As one 

participant noted,  

 

Some men run away from their families, so the women are left alone to take care of 

the family's wellbeing. The area of study is one area where this is common, and men 

drink a lot, and sometimes they don't even have time for the family. So, when you 

think of the mothers who are left alone when they think of an activity to generate 

income from, they are likely to think of dairy animals. As I understand the area, the 

area where AADGG is operating, it is known even if you are traveling along the 

streets very early in the morning; you will see a lot of women going about, you do not 

see many men because it is either they are drunk or were drunk yesterday, so they are 

too weak to come out very early. So you go to clubs, bars, you see most men there. So 

that is obvious in that area, that is why women become so aggressive, and they 

depend solely on dairy farming. Families depend on women.                                           

(Key informant 1) 

 

This finding indicates that men have a higher propensity to adopt DDAs because they have the 

financial capacity to purchase smartphones, which is a prerequisite for using DDAs. On the other 

hand, women have the desire and the willingness to adopt innovations generally due to situations they 

find themselves in but are limited by factors such as finance and access to production resources. 

4.2.2 Age and the Use of digital dairy applications. 

The result shows that merely one respondent out of the 25 within the age bracket of 18-35 utilized the 

technology, whereas 52 out of the 117 dairy farmers aged between 36-65 employed digital dairy 

technology—furthermore, 19 of the 38 respondents aged 66 years and above used digital dairy 

technologies. The study's results suggest that being young does not necessarily prompt the adoption of 

technology if one lacks interest in the enterprise. The limited participation in adopting digital dairy 

technology could be attributed to the youth population's relatively lower investment in dairy cattle 

farming in the area under study and their lack of experience. In summary, the Tanzanian dairy sector is 

predominantly led by farmers aged 36 and above. Therefore, the study could infer that age 

significantly affects adoption, but the individual´s passion for the enterprise requiring digital 

technology and their experience further promotes the need to adopt. Also, norms existing in Tanzania, 

such as the perception of agriculture as a low-status occupation, could discourage youths from 

pursuing careers in dairy farming. 

To further strengthen the quantitative result, the farmers who participated in the FGDs, alongside the 

experts, shared a similar view. They pointed out that the nature of dairy farming has made it a reserved 

enterprise for elderly people since the youths perceive it as being a dirty job. For this reason, elderly 

farmers were said to be the leading adopters of dairy breeding technologies. In the words of a key 

informant, 
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I will go with the elderly, maybe because in our community, it has been, it's like, 

dairy farming is not for youth, although there are some youths, but I will say it's just 

a few of them. So you will find the elderly are the ones keeping dairy animals, and so 

are interested in dairy breeding technologies              (Key informant 3) 

 

The findings from the methods employed portray a heavy involvement of the elderly in the Tanzanian 

dairy sector, showing that they are the main drivers of dairy farming in the study country. 

4.2.3 Education and the Use of digital dairy applications. 

Education has been identified as a critical determinant of technology adoption. Results indicate that 

among the respondents, those who lacked formal education had the lowest adoption rate, with only 

two out of 16 adopting the digital dairy application. On the other hand, individuals with higher levels 

of education were more likely to adopt the technology. Specifically, 46 out of 117 respondents with 

primary education, 15 out of 30 with secondary education, and 3 out of 6 with tertiary education 

adopted the application. Only 11 respondents had vocational training, and 6 used digital dairy 

applications. It is evident that being educated significantly affects the adoption of technology.  

During the FGDs, the farmers argued about the impact of education on adoption. They opined that 

education is a significant determinant for adoption, but an individual only needs as little as a primary 

or vocational education to adopt the technologies. They believed that farmers with basic education, 

who they termed as borderline farmers have a high probability of adopting dairy breeding and digital 

dairy technologies because the overly educated ones may be experiencing an information over-

saturation and may not be open to new knowledge. A female participant opined that. 

Education is an important factor, but when I say education, it is not necessary you 

need to have Ph.D.; you only need to have the basic knowledge of keeping cattle to 

gain profit.                                                                            (Female FGD participant) 

A key informant in listing the socioeconomic characteristics of adopters pointed out that. 

The average farmers, those who are in between the borderline, they're not well 

educated, but they're also not fully educated. They are in-between, and they tend to 

adopt more than the ones who are highly educated                          (Key informant 4) 

 

The result shows that when a person gets exposed to education at whichever level, the probability of 

making conscious decisions to adopt new technologies increases. Also, being highly educated does not 

determine an individual’s receptiveness to innovation. 

4.2.4 Marital Status and the Use of digital dairy applications. 

Based on the presented data in the table, it can be inferred that out of the 19 surveyed individuals who 

were single, only four utilized digital dairy applications. Among the 152 married respondents, only 64 
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used digital dairy applications, and out of the nine widowed respondents, only four used digital dairy 

applications. The data indicates a consistent pattern of imbalance between adopters and non-adopters 

of digital dairy applications across all marital status groups. Therefore, it can be concluded that marital 

status may not significantly impact technology adoption, as cultural and societal norms, as well as 

gender dynamics within households, could potentially impact adoption rates. For example, in some 

cultures, decision-making regarding household technology may be more centralized within the family 

unit, regardless of marital status. Also, there are many points to consider before assessing the level of 

significance of marital status on adoption. 

Time availability may affect or reduce the adoption rate or the zeal to learn how to use digital dairy 

applications for married individuals in their households because they also have other household 

chores. Decision-making in a household can impede the speed of adoption for married couples because 

they must consult with their spouse before making decisions related to adopting new technologies. The 

decision-making pattern could slow down the adoption process, as both partners may need to be 

convinced of the benefits of the application before deciding to adopt it. Married individuals may have 

more financial resources to invest in new technologies, which could make it easier for them to adopt 

digital dairy applications than their counterparts. 

On the other hand, the qualitative finding identified marital status as a significant determining factor 

for the adoption of DDAs and portrayed single mothers and widows as the most likely to adopt. They 

opined that a household’s marital status could also motivate adoption, as charity organizations that 

donate animals tend to prioritize single mothers and widows. Also, single-parent households adopt 

easier because only one person makes decisions compared to married people.  

Households led probably by a single parent; there’s only one spouse they tend to 

adopt faster and more than the one that is not a single parent because of the 

decision-making factor. Both will have to consent before adopting.                 

(Key informant 4) 

                                 

4.2.5 Household Role and the Use of digital dairy applications. 

Adopting innovation within a household can be strongly influenced by its members' household roles 

and responsibilities. Based on the presented data, household heads accounted for most of the 

respondents (87) and had the highest adoption rate of digital dairy applications (56). In contrast, 

spouses, children, grandchildren, hired laborers, and relatives showed much lower adoption rates. This 

finding suggests that household heads typically serve as primary decision-makers and are more 

inclined to adopt digital dairy applications than other household members. Such behavior can be 

attributed to their ability to exert more significant influence over innovation adoption decisions within 

the household. 
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4.2.6 Household Size and the Use of digital dairy applications. 

The survey results indicated that the range of household sizes varied between 2 and 9, with an average 

household size of 4. Based on this data, it could be postulated that no household size has more 

likelihood to adopt digital dairy technology than others. The study found an equal adoption pattern 

amongst households with varying sizes in the region under investigation exhibiting an equal 

propensity for adoption. The result shows that household size is not a determinant of the adoption of 

digital dairy applications.  

4.2.7 Improved breed herd size and the use of digital dairy applications. 

Larger herd size is expected to spur interest in adopting digital dairy applications to maximize 

productivity. The study considered the improved breed herd size and its relationship with the 

adoption/use of digital dairy applications. The output table showed homogeneous adoption among 

adopters and non-adopters for all the different herd sizes. The minimum and maximum herd sizes 

recorded were 1 and 14, respectively, but each group's adoption rate is similar. The result indicates 

that the herd size does not spur farmers' adoption of dairy breeding technologies but rather the 

farmer´s interest in improving management methods or willingness to embrace development. 

4.2.8 Role of major dairy cattle manager and the use of digital dairy applications. 

The respondents were asked who the principal dairy cattle manager is; 47 selected the household head, 

and out of the 47, only 22 used digital dairy application. Fifty-four (54) respondents selected the 

spouse, with only 20 using the digital dairy application, and 50 selected both household head and 

spouse, with only 22 using digital dairy applications. Therefore, no category showed a higher adoption 

rate, and we can say that the principal dairy cattle manager variable does not significantly affect digital 

dairy technology adoption. 

It is important to note that being the sole manager of a household´s dairy cattle does not necessitate the 

adoption of digital dairy technologies. Other factors such as the farmer´s level of expertise and 

knowledge, resources, and the farm's goals are a few things that could influence one´s decision to use 

dairy farming technologies. For example, a dairy farmer might be more open to implementing new 

technologies that can aid in achieving their farm goals if their main goal is to boost milk production or 

enhance the health of their herd. 

Being the primary manager of the household's dairy cattle can give a farmer a unique perspective on 

the needs of the farm and the potential advantages of implementing new technologies. Still, it may not 

be a significant determining factor for adoption. 
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4.2.9 Membership in a social group and the use of digital dairy applications. 

The study findings revealed that only 43 of the 180 respondents exhibited social group membership, 

while 137 were unaffiliated. Of the 43 members, 19 utilized digital dairy applications, while 53 out of 

the 137 non-members adopted such applications. To further understand how membership in a social 

group affects adoption for both genders, the study cross-tabulated the variable gender, membership, 

and use of digital dairy applications. For the female respondents, of the 59 who do not belong to a 

social group, 16 use digital dairy applications, while 43 do not. Of the 31 who belong to a social 

group, 24 do not use digital applications and seven use. For their counterpart, of the 78 who do not 

belong to a social group, 37 use digital dairy applications while 41 do not, and all 12 of the male 

respondents who belonged to a social group use digital dairy applications. The results suggest that 

group membership is not a significant incentive for digital dairy application adoption but a minor 

contributing factor. 

Conversely, a more significant percentage of non-members manifested an inclination toward 

embracing digital dairy applications.  

4.2.10 Income Source and the Use of digital dairy applications 

The primary source of income 

A farmer´s primary income source can either facilitate their adoption of innovation. From our results, 

89 respondents had dairy as their primary income source, and 33 used digital dairy applications. Sixty-

five (65) respondents had crop production as their primary income source, and 27 used dairy 

applications. Twenty-one (21) had business as their primary income source, with 9 using the digital 

application, 4 were salary earners, and 3 used digital dairy applications. The remaining respondents 

had other income sources, but none adopted digital dairy applications. Therefore, we could infer that 

farmers who have dairy, crop production, business, and salary have a higher tendency to adopt and use 

digital dairy technologies but are not a tangible predictor for the adoption of innovation. 

The secondary source of income 

One hundred and fifty-eight (158) respondents comprising 78 females and 80 males out of the total 

sampled, indicated having a secondary source of income, but only 23 females and 49 males use digital 

dairy applications. Twenty-two (22) respondents had no secondary source of income, and only 7 of 

them, comprising four females and three males, used the digital dairy application. The result reveals 

that having a secondary source of income does not make one adopt a digital dairy application. A 

farmer with a secondary source of income may not see the need to improve their dairy production 

because their secondary source of revenue always complements their income flow. On the other hand, 
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farmers who do not have a secondary source of income might strive harder to increase their dairy 

farming productivity as their only income source. Overall, the study could deduce that having a 

secondary source of income may contribute to adopting digital dairy applications but is not an ultimate 

predictor of assumption. 

Other dynamics that influenced the adoption  

Dairy cattle breed 

The farmers were asked what influenced their adoption of the improved dairy cattle breed. The 

question was met with many answers. All FGD participants felt the need to upgrade their family's 

welfare and alleviate their poverty motivated them to adopt the dairy breed. A female participant, in a 

bid to explain this further, said. 

I decided to keep dairy cattle because of the life struggles so that it could help my 

family and me and raise our economy.                                (Female FGD participant)                                                                                                    

A male farmer in another discussion shared a similar adoption reason as the female farmer.  He said, 

My first reason for adoption is to eliminate poor life and fight life challenges. 

Economic factors convinced me because by only being a crop farmer, sometimes you 

face life challenges, like when you have plants and no rain. Hence, it feels good when 

having an alternative for economic growth, like having dairy cattle.                     

(Male FGD participant)                                                                                                            

Three female participants said the need to gain society's respect and have friends was their reason for 

adoption. Owning an improved breed of dairy cattle accrues them affluence and respect from the 

community. Earning respect as an influencing factor for adoption was mainly mentioned by women 

FGD participants. One spoke. 

Before that, I had nothing; I was ignored and despised, but after I had the dairy 

cattle, I now have money, and I am now respected. Now my fellow women can invite 

me to events because she sees I have cattle and am wealthy.                              

(Female FGD participant)                                                                    

The second female said.  

I saw how the women who had dairy cattle were popular, and I wanted to have more 

friends, so I decided to adopt, and the dairy cattle made me gain more friends. So, I 

now belong to the women's dairy group.                              (Female FGD participant)      
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When asked about the possible influencing factor for adoption, a key informant said. 

I remember visiting some farmers and asking them why they like keeping the animals. 

They told me that keeping the animals has made them more powerful in the village; 

they can go anywhere and join any group. If their friends have parties, they can buy 

new clothes without asking their husbands for money. They have their source of 

income and even initiate other businesses from income from dairy. They become 

financially independent and contribute towards the family's needs.                        

(Key informant 2)                                            

Another popular factor among farmers was the need to increase milk production, which translates to 

increased household income and improved household nutrition. For these farmers, this was the 

primary reason influencing their adoption, and it was the same for male and female FGD participants. 

A common influencing factor among the male participants was the need to enjoy their other friends’ 

benefits due to adopting the improved dairy breed. At first, they were not convinced to adopt, but 

seeing how the adopting families' lives changed, they were moved to adopt. One participant in the 

male FGD held in Kilimanjaro said. 

After witnessing the development, others have gotten from keeping dairy cattle. An 

example is when you exchange ideas from your fellow farmers keeping the improved 

breed; that is when you learn of the income from keeping dairy cattle, and then you 

move to adopt.                                                   (Male FGD participant) 

The quest to become loan-worthy and access loans from the financial institution influenced adoption, 

although common among women dairy farmers. Dairy cattle are considered a worthy form of 

collateral, and having one can allow women to secure loans to invest in their other businesses. A 

female participant hinted at that, saying. 

I could not secure loans without dairy cattle because I did not own land. So, I 

decided to keep cattle because even when we want to get a money loan, we use our 

cattle as the bond to get the loan.                                         (Female FGD participant) 

Among other factors the farmers mentioned were the need to be employed and be busy because of the 

high unemployment rate in their community. For some farmers, improved dairy cattle keeping is part 

of their parent's family business, so they inherited it. For the female farmers, some married into 

families where dairy farming was a business, so they automatically started dairying. 

Digital dairy applications 

As mentioned by the male farmers, the influencing factors for adopting the digital dairy applications 

were the need to network with other farmers on market availability, communicate with service 

providers in the case of distance, and learn better management practices. 
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Socioeconomic characteristics of non-adopters 

According to the respondents, non-adopters of dairy cattle innovations live in village areas and only 

need milk for consumption. Additionally, pastoralists who are highly affected by climate change and 

have a nomadic lifestyle are unlikely to adopt the innovation. These factors make it difficult for them 

to settle in one place and maintain a dairy farm. 

4.3 Existing constraints affecting the use of dairy breeding technologies. (Objective 2) 

The study tried to discover the possible problems or challenges farmers encountered in using DDAs 

and improved breed of dairy cattle; the respondents listed the various problems encountered, 

illustrated in the tables below. Based on the study objectives and the themes that emerged during 

coding, six (6) nodes were created to capture the constraints/challenges farmers face in adopting 

improved dairy breeds. In addition, two (2) nodes were generated to capture constraints surrounding 

the adoption of digital dairy applications. This objective featured the inputs of key informants' 

interviews and focus group discussions.  

Table 16. Frequency distribution of respondents’ problems in using DDAs. 

Challenges in adopting DDAs Freq.Female Freq.Male Freq. Total Percent 

 Cannot afford a phone 5 9 14 7.8 

Cannot access services - 1 1 .6 

Charges attached to the services - 1 1 .6 

Restrictions to the use of phones - - - - 

Phone illiteracy 1 - 1 .6 

 Source: Field survey (2023) 

Fifteen (15) respondents agreed to have encountered problems adopting the digital dairy application. 

Five (5) female and nine (9) male participants experienced challenges linked to the affordability of 

smartphones; one male participant experienced financial constraints hindering access to the services. 

To further explain the situation of financial constraints, the key informant pointed out that the high 

cost of smartphones has restricted ownership of such gadgets to people who control income in their 

households. The key informant, in sharing her experience, said.   

It's the men who always first have the smartphone and can probably use digital 

applications. Men are the ones who go to the bigger markets to sell cattle, and they 

use the opportunity to buy phones. In some households, until the man agrees to get 

the woman a phone, the woman cannot have one; so, you see, the high cost restricts 

the use of phones for people who do not control income.                  (Key informant 5) 

Her stance on who is more affected does not entirely align with the quantitative result in Table 16. The 

key informant opined that women are more restricted by their financial capability to afford phones, but 
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from the table, it could be deduced that a higher proportion of men than women could not afford 

phones. A better explanation for this case would be that, generally, the cost of phones and services 

affects both genders, but the financial capability of the individual is a determining factor and not 

gender.  Additionally, a male respondent faced limited access to services, potentially due to inadequate 

network coverage within their locality. A female reported low literacy levels, impeding their ability to 

read messages on their mobile device. The result on phone illiteracy supports the qualitative finding 

indicating that women are constrained by smartphone illiteracy. The farmers who participated in the 

FGD all had smartphones and could operate them, making them not see any constraint in adopting 

digital dairy applications. But, during a key informant session, the informant, who manages a dairy 

farmers' WhatsApp group, mentioned phone illiteracy as a constraint that strongly affects women´s 

adoption of digital dairy applications, in her words. 

One thing I find as a limitation for most women farmers is the case of them not being 

smartphone literate. The situation is such that the men went to school and at least 

had the basic knowledge to read and write, while the women did not have the 

opportunity to go to school. So they cannot read or write. That itself brings 

limitations or restrictions as well because, with that, women find it hard to 

participate in the platform fully, although we do a lot of training and capacity 

building on how to participate in the platform, how to share images, how to post and 

maybe how to write or to ask questions when you have a problem.                          

(Key informant 5)     

 

On the other hand, from Table 17 below, 112 respondents agreed to be faced with the problem of 

keeping improved dairy cattle breeds. Twenty-nine (29) female and twenty-five (25) male respondents 

face the problem of not benefiting from the profit made from dairy product sales. Two male (2) and 

two (2) female respondents benefit from the gain but are concerned with how it is shared in their 

households. On the part of dairy cattle inherent traits, the respondents are satisfied with the weight and 

height of the dairy cattle, with only one male and one female respondent having problems with the 

lactation length of the cow and the milk production capacity, respectively. Twenty-eight (28) male and 

thirty-two (32) female respondents had a problem associated with the susceptibility of the dairy cattle 

to disease, which could be attributed to the dairy cattle being of an exotic breed and not the local breed 

which is quite hardy.  

Fifty-six (56) respondents, composed of 29 males and 27 females, had a problem regarding the feed 

requirement problem of dairy cattle. The exotic breed of dairy cattle with high milk production 

capacity has a high feed requirement considering its body weight; this poses a challenge to farmers 

who do not own pastureland and cannot produce their feed. From this table, it could be deduced that 

women and men experience equal challenges in feed requirement and availability for the improved 

breed, with men having a higher proportion.                                                                                                                        
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Table 17. Frequency distribution of respondents’ problems keeping improved dairy cattle 

Source: Field survey (2023) 

The qualitative findings from the FGD contradict these findings. The FGD participants unanimously 

agreed that the feed availability and requirement challenge was specific to women because they 

oversee gathering feeds and caring for the animal. Due to its high milk-producing capacity and large 

frame, the improved dairy cattle breed requires large amounts of feed and minerals. Feed 

unavailability was mostly reported to be prevalent during the period of drought. A female participant, 

while speaking on the feed requirement, said. 

Improved cattle breed needs a lot of feeding, and it's challenging during the dry 

season because we experience a lack of feed. It is one of our biggest challenges  

(Female FGD participant)      

                                                             

Challenges in adopting dairy cattle Freq.Female Freq.Male Freq.Total Percent 

 No sale benefit 29 25 54 30 

Benefit-sharing 2 2 4 2.2 

 Traits Problems     

 Weight of cow - - - - 

 Height of cow - - - - 

 Lactation length of cow - 1 1 0.6 

 Susceptibility to disease 28 32 60 33.3 

 Milk production capacity 1 - 1 0.6 

 Feed requirement problem 27 29 56 31.1 

 Cost Problems     

 Time cost 32 32 64 35.6 

 Labour cost 15 15 30 16.7 

 Housing cost 7 11 18 10. 

 Feed cost 37 40 77 42.8 

 Vaccination cost 4 8 12 6.7 

 Veterinary cost 34 35 69 38.3 

 Management Problems     

 Feeding  29 31 60 33.3 

 Watering 17 15 32 17.8 

 Health 10 13 23 12.8 

 Supervision - 4 4 2.2 
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A male participant pointed out that sometimes even when there is no drought, farmers who do not 

have land cannot also plant feed to meet the dietary need of their cattle. Another male countered the 

latter participant saying. 

I have land, but I do not plant feed because I do not know how to grow cattle feed, so 

besides the drought, it is also the knowledge.        (Male FGD participant)                                

Sixty-four participants (32 males and 32 females) reported incurring time-related costs associated with 

managing exotic dairy cattle breeds. These individuals reported that the intensive nature of these dairy 

cattle required substantial amounts of their time, reducing the time available for other activities. In 

some instances, this even impeded their ability to visit friends and family. Additionally, 30 

participants (15 males and 15 females) encountered labor costs, as they required the assistance of hired 

laborers to manage the intensive demands of caring for the cattle. Eleven male and seven female 

respondents are faced with problems relating to housing costs. Building cattle sheds to suit the 

improved cattle breed requires money, and some dairy farmers cannot afford it.  

Furthermore, 77 respondents (40 males and 37 females) had feed cost-related problems due to the high 

feed requirement, especially when the farmer has no pastureland. Twelve (12), comprising eight males 

and four females, had vaccination cost problems, and 69 (34 females and 35 males) had veterinary cost 

problems mainly because of the services of the AI specialist required for breeding. The findings in the 

table show that men are more constrained by feed cost than women, but the qualitative result shows 

that women are constrained mainly by feed cost and not men.  During the FGD, women lamented the 

high cost of managing the improved breed, which includes the cost of feed in the absence of land and 

during the dry season and the cost of treatment when the cow gets sick. On the other hand, the table 

shows that both vaccination and veterinary cost highly constrain men. This result complies with the 

qualitative findings. A key informant echoing the travails of farmers on the cost of repeated 

insemination said. 

I remember visiting one of the farmers, and he showed me his records; he has been 

using this AI and bulls. Actually, he said it had been a while; for like 20 years, he has 

never used bulls, he always prefers to use AI because it is always giving him records 

like how his herd is improving, but then he was complaining that now he will 

probably be forced to go back to using bulls because he has to do like 2-3 

inseminations before his animal conceives which is quite costly because there is a lot 

of productive wastage. After all, he is keeping the cow, he is not getting milk, and he 

is not getting cows because the animal is not conceiving.                                                 

(Key informant 1) 

The key informant further argued that this challenge is specific to men because the men are the ones 

who inseminate dairy cows and maintain contact with veterinary doctors, who are mostly males. 
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Also considered in this study are management problems; twenty-nine female and 31 male respondents 

had issues with the dairy cattle feeding activities, some women farmers indicated that their day starts 

and ends with their dairy cattle, 32 respondents had an issue with providing dairy cattle with water, 23 

respondents had a problem with their health management, while 4 had a problem with general 

supervision.  

Milk price and milk market is a significant constraint lamented by farmers and experts who served as 

key informants. This challenge is said to affect female farmers because they are mainly in charge of 

milking and selling milk. According to a farmer, 

The big challenge I encounter is the absence of a milk market because the milk 

production is about 30 liters, but I do not get a place to sell, and even when I find the 

market, the price is low.                                                (Male FGD participant)                               

Driving the point further, a female participant who wanted to clarify the difference in the milk market 

and price in different seasons said. 

When you are in the dry season, there is no problem with the market, but in the rainy 

season, when the feeds are available and easily accessible, there is a challenge 

because you have high production with no demand.            (Female FGD participant) 

An expert who felt concerned about the report of farmers on the absence of milk market when asked 

about the most significant challenges farmers are facing said,  

I would say that the most prominent challenge dairy farmers are facing in adopting 

improved dairy breeds is the milk market; let's say that it is price. They always say, 

“Oh, my cow produces milk, but I cannot sell it, and even if I get a buyer, the price is 

always poor.”                                                                                     (Key informant 2) 

Also prominent among the constraints farmers face is the service delivery constraint. Forty FGD 

participants, both men, and women, mentioned this as a constraint that could make them decide to stop 

using the AI. They complained of the incompetency of the extension officers, AI technicians, and vet 

doctors and how this has affected the productivity of their herd and cost them money.  A participant 

shared his experience with service delivery in the past and how it has changed over time. 

I have not started to keep a dairy cow today or yesterday, I cannot say I am very 

experienced, but I started a while. I had many doctors close to retirement, and others 

were late. But till today I can say we have not got Extension workers like them. For 

example, Tambua, for those who know him, even if your cow had a challenge of not 

getting pregnant if he comes and attends to your cow for two months, it gets 

pregnant. But for now, people like that are unavailable; they are not treating the cow 

passionately. They do it for money; I will not mention any names, but nowadays, they 

do it for money and not passion, they are not like the old ones. I have experience with 

dairy cattle for more than 30 years.                                         (Male FGD participant)                                                                                                                                                 
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Another participant spoke extensively about not being available when needed or not correctly handling 

the case for which they were paid. Summarily he said. 

There is a challenge of extension officers; sometimes you will call them, and they do 

not come on time or treat something irrelevant to what the cattle need to be treated 

for. They are incapable because they cannot know if what they provide is accurate. 

As a result, the disease persists even after treatment.              (Male FGD participant) 

Overall, this constraint was said to be specific to men, although also mentioned by women because 

men are the ones who call the extension officers, AI technicians, and vet doctors, who are primarily 

male. 

The male participants mentioned they were constrained by not knowing how to manage their dairy 

cattle. The farmers said they require more education and skill in adequately managing the improved 

breed since they are complex, fragile, and require much attention. Their management concerns mainly 

revolved around heat detection and proper insemination. Some complained about using semen of 

different breeds for their cattle because of not being knowledgeable. In line with this, a male 

participant said. 

The challenge I am seeing is the education on management for farmers. Farmers 

keep livestock because of the need for employment but do not have the skills to 

manage the cattle because the improved breed is very tough.  Like crop farmers need 

the experience to cultivate, dairy farmers need education on managing their cattle.        

(Male FGD participant) 

A male FGD participant shared a similar opinion on farmers' lack of knowledge which is reflected in 

the constant AI repeat. He expressed his argument by saying. 

Sometimes farmers can blame the AI tech, but some cattle do not show signs of being 

on heat, so when you call the inseminator, you give them the wrong information. 

Sometimes the livestock farmer is also a crop farmer; you can find some time the 

farmer is at the farm when the cattle is on heat, and when he gets back to the animal, 

he does not know when the animal's heat started. Sometimes we blame the AI tech, 

but it's on us to know when the animals got on heat. To add up to that, the person 

who is supposed to know the behavior of the cattle is the farmer himself because 

when the AI tech comes, he relies on your information. Sometimes, the cattle’s heat is 

too high, the cow does not get pregnant after insemination, or the cattle's heat is too 

low.                    (Male FGD participant)        

Overall, the study results indicate that despite the benefits of introducing improved dairy breeds, 

farmers still face several challenges in keeping these breeds.  Among the respondents, the most 

reported problems were related to cost, particularly time, labor, housing, feed, vaccination, and 

veterinary costs. Additionally, farmers reported inherent traits of the exotic breed, such as 

susceptibility to disease and high feed requirements, as posing challenges to their management. 

Finally, while the milk production capacity of the dairy cow did not appear to be a significant 
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challenge for farmers, other attributes that were not previously considered may require further 

attention. Also, the result shows that women and men dairy farmers are experiencing an almost equal 

constraint in all activities listed in the table above. This equal constraint experience reflects the 

unspecificity of these challenges and indicates an exchange of roles surrounding dairy cattle 

management by dairy farmers. Overall, the introduction of exotic dairy breeds has the potential to 

increase milk production and household income. Still, addressing the challenges farmers face is 

essential to realize these benefits fully. 

4.4 Influence of dairy breeding technologies on intrahousehold gender dynamics and norms 

(objective 3)  

For this objective, three (3) nodes each were generated for gender norms and dynamics on activities 

surrounding the improved breeds of dairy cattle. The generated nodes reflect decisions and activities 

within households. The findings for this objective were based on the input and discussion held with 

farmers and key informants. 

Influence on gender norms 

4.4.1 Norms on dairy cattle ownership 

While exploring the norms on dairy cattle ownership, both the male and female participants had a lot 

to say about dairy cattle ownership. When asked about the ownership title in the household, a female 

participant who is a widow said 

I am a widow. When my husband was present back then, he had four wives, yes, but I 

bought my cattle with my own money (14000), Let me add up, you know, sometimes 

the project belongs to the wife, but the husband is consulted and collaborates in the 

project so automatically, she loses ownership because the man has been involved.                                                                       

(Female FGD participant) 

On the other hand, the male participant believed that ownership is not to be ascribed to a woman since 

she is part of the family, a participant when asked the question of how he feels about the wife owning 

a cow, he is not part of it. He said. 

First of all, I will be happy if my wife buys a cow, but she is not the owner, it’s 

irrelevant because even me I become the owner                    (Male FGD participant) 

To support the view of the latter participant, another participant had this to say. 

What I see is that we are together and we are one family, so even though the projects 

existing are ours, it is possible that the wife bought them and supervised them, but it 

doesn’t mean that she is the owner. The project is a family project, so the income that 

will come we will distribute for the needs of the family and not that she will keep it in 

her pocket                                                             (Male FGD participant) 



   70 

 

 

 A participant in trying to explain the change in ownership over the years as linked with the recent 

profitability of the dairy industry said. 

In the past, the cow belonged to the husband and the milk to the wife; now, the cow 

and the milk belong to the family since the selling of milk is becoming very profitable 

and can support the family.                                                      (Male FGD participant)    

4.4.2 Norms on Milking 

Key informant 1 expressed that since dairy farming became more profitable, especially the milk from 

the dairy cow, the role in the household surrounding milk and the participation of male dairy farmers 

have since changed. He described this male participation as affecting women who have traditionally 

milked and managed dairy cattle, making them lose out on the benefits of adoption. He said. 

You know, I will say even traditionally, men did not consider milk as something for 

money. They only wanted the animal when they wanted to sell them because they 

would make more money. But milk is for women; milk the cow, feed your children 

then yourself, and probably sell the excess for you to make more money for the 

domestic cost. But then later, with this improvement, men realize that there is money 

here, and that is when you see some men going into dairy farming as a major 

activity, and now the women are losing out.                                      (Key informant 1) 

When the same question was presented in a female FGD group, four (4) married women indicated that 

they and their spouses carry out milking and selling of milk. One suggested that this was not usually 

the case, but the husband now supports it because of the high labor requirement. 

I milk the cow, but we both sell milk together. It has not always been the case, but 

because of the labor requirement, now there are times my husband sells milk, and 

there are times I am the one selling milk                           (Female FGD participant) 

 

Another female participant, in response to the question, said. 

I am a single mother, I sell my milk myself, and sometimes the farm boy helps. 

In a male FGD, when the same question was asked, ten (10) men indicated that they help by 

supporting their wives in feeding and milking but mostly in cleaning the cattle shed. One said. 

I have some other activities. The one who milks, sells, and cares for the cattle is my 

wife, and I support her by hiring a farm boy.                           (Male FGD participant) 

 

Another male participant said. 

I wake up in the morning, clean the cattle shed, and make sure the cattle are in good 

health. But cooperate with my wife in feeding and milking the cattle as well. So, we 

distribute the labor; we do not have a one-person system.      (Male FGD participant) 
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4.4.3 Norms on dairy cattle sale 

Although all respondents interviewed unanimously agreed that only the man takes the cow to the 

market. However, some women indicated that with the help of digital applications, they can now 

advertise and sell their cattle online without going against the norms. In the words of a female 

respondent, “Only a male drags the cow to the market for sale.” 

Influence on intrahousehold gender dynamics 

4.4.4 Dynamics on cattle sale revenue 

When asked how revenue from cattle sales is managed in the household and how it is shared, a male 

participant indicated that in his household, money is distributed together by him and his spouse. 

Another male participant played out a scenario of him not being at home but has already giving his 

wife instructions on who to hand over the cattle to (the buyer). And considering that the wife receives 

the money on his behalf, the wife will keep it until he or the family needs it for something else.  

 If I have to sell my cow, and I am not at home, let’s say I am in a meeting like this 

one, then my wife calls and tells me the buyer has arrived at home and we have 

agreed that the price is 1.5 M so then it’s the wife who has to hold that money. And 

when I want to get another cow, or the family has a need, I take the money from my 

wife and go and buy other cattle or settle the need. We both make decisions.       

(Male FGD Participant)  

4.4.5 Dynamics on milk sale revenue 

To get information on the dynamic surrounding sharing of milk sale revenue in the household, the 

facilitator asked questions like; who makes the final decision on how milk sales revenue will be shared 

in the household? Who keeps the revenue? Is the revenue shared between you and your spouse? How 

is it shared?  

When the question of if the revenue was shared between the man and woman of the household, a 

participant with so much emotion said. 

No, he did not support me; I did all that with my own money and never bothered with 

the business either; he said dairy farming was a dirty business, I hired someone to 

build my cattle shed, and he did not support me. Since he never helped me, he cannot 

have the money either. I invested alone in it, so it is my money.  

                                 (Female FGD participant) 

Another female participant said,  

Mine is different. We look at what is ahead of us, what should we do with the money? 

If children we send them to school, for the amount that will remain after all 

distribution, we divide it into half and share.                       (Female FGD participant) 
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While the discussion was going on, another female participant called the facilitator's attention to 

consider the disparity in their marital status and how that plays out in milk revenue sharing. She spoke. 

Some of us are single mothers; hence we are the ones who arrange the use of the 

profit by ourselves.        (Female FGD participant) 

Another participant indicated that she controls the revenue from milk sales and only gives the husband 

when he requests it. Another different scenario was that of sharing between man and wife, but with the 

wife getting more because of her responsibility to take care of the family's needs. A female participant 

indicated that.  

In my household, we divide the income half by half between me and husband, but I 

get more since I am responsible for looking after the family (I get 70% and he gets 

30%)           (Female FGD participant)       

Meanwhile, in the male FGD, a male participant had this to say. 

For my side, when I get money, I do not keep on the table, so even when she is the 

one milking, I do not restrict her to know how many litres she got for the day, I give 

her freedom, and she handles and manage some home responsibilities and buys some 

of her basic needs.        (Female FGD participant) 

Contrary to the latter´s view, another male participant said. 

Since it’s the family project, no one is keeping the money in their pocket; we are 

budgeting it together.                                                              (Male FGD participant) 

Another male participant trying to weigh in on the position of the last respondent, opined. 

Wait, when we say the cow belongs to the father and the milk to the mother, it’s this 

way the milk production can be higher now you, as the father only remains with the 

cow, so already it has been known that the profit is on milk. So, it is already too 

expensive to keep the cow, so it’s necessary to share.             (Male FGD participant)      

Another participant gave a condition on which a woman would be entrusted with household milk 

sales. 

Okay, let’s talk about reality; it depends on the wife does she have good money use if 

you have good management of the money, then there is no problem, she will be the 

one keeping the money. For instance, I have rented houses, so when money comes, I 

tell them to give to my wife. It this way, I cannot hold the money, so my wife holds the 

money because I can go to work, but what I will do is give her if there is a required 

school fees we take it from the money, the amount from milk sales that she holds if 

she has needs she will say, we will cooperate and life goes on.  

           (Male FGD participant) 
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4.4.6 Dynamics on cattle sale/slaughter 

The facilitator asked who makes the final decision on cattle sales in your household. To that, a female 

FGD participant answered 

We make the decision together, but it depends on the reason we sold the cattle. When 

the husband wants to sell the cattle for a certain reason, you cannot refuse because 

you cooperate.           (Female FGD participant) 

Another participant said. 

For me, it is different. I just told my husband I am selling the cow; he has no say 

because he was against me keeping the dairy cattle.          (Female FGD participant) 

A female participant who believes in equal decision right for every family member added. 

It's something we discuss together because it's for the betterment of the whole family. 

We sometimes even involve our children in decision-making.                                           

(Female FGD participant) 

In a male FGD, the following were their contributions. A male participant said. 

Though we are saying the cow is for both father and mother/husband and wife 

/family, but there is an important issue the one with the last say on the cattle is the 

husband, irrespective of who bought the cow.                        (Male FGD participant) 

To this contribution, another male responded. 

I don´t believe that is the best. I know that I can make the decision 100%, but 

cooperation or involvement of the family for now, I stay as the king of the family, but 

I cannot make decisions without the family's involvement.  Whenever I want to 

decide, my family has to be involved because we have a more engaging 

system(cooperation).                                                              (Male FGD participant) 

Another male farmer said. 

At my home, if the child wants to go to school and my wife says we should sell the 

cow so that the child goes to school or we build the house, I can advise by having 

another option. We speak as one that we should not sell, but let’s opt for the other 

method so that our child goes to school or we build a house. After discussing and 

involving the wife, she refuses, and you see the child needs to go to school, and you 

do not have any other source of money you will stand firm and sell the cow for the 

benefit of the family development of the family.                      (Male FGD participant) 

In conclusion, a male participant said. 

Ultimately, a cow cannot be sold without collaboration. The decision to sell the cow 

comes from both; we collaborate.                                           (Male FGD participant) 
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4.5 Positive and negative gendered impacts of adopting the improved dairy breeding 

technologies on household labor, nutrition, income, and decision-making (Objective 4). 

In assessing the effect of adopting improved dairy cattle breeding technologies, the study introduced 

questions surrounding the possible impact of adopting improved dairy breeding technologies on 

adopting families. These questions were repeated for both pre-and post-adoption of improved dairy 

breeding and are weighted using a 5-point Likert scale ranging from strongly agree (5) to disagree (1) 

strongly. To correctly measure the effect, a descriptive statistic of the statement and the weight 

assigned to it by each respondent was carried out, and the occurring mean was employed in the 

interpretation. For this interval scale, the following lower and upper limits will be employed to 

interpret the mean. Strongly disagree (1:1.80), Disagree (1.81: 2.60), Neutral (2.61: 3.40), Agree 

(3.41:4.20), Strongly agree (4.21: 5). For the qualitative results, five (5) nodes were generated for the 

improved dairy cattle breed, and four (4) nodes were generated for digital dairy applications. These 

nodes were generated from the inputs from the FGDs and that of key informants. 

4.5.1 Improved dairy cattle breeds 

Before and after Adoption effect on household 

The means provided for each statement in Table 18 below suggest that respondents generally agreed 

with the first three statements, indicating that they perceived their dairy cattle milk production, 

household income, and personal share of household income contribution to be low before adopting an 

improved dairy cattle breed.  

After adoption, most respondents disagreed with the statements regarding low milk production of 

dairy cattle, low household income, and low personal contribution to household income after adopting 

a dairy cattle breed, as evidenced by mean values of 2.21, 2.21, and 2.39, respectively. 

The qualitative findings and contribution of the farmers in the focus group discussions corroborate 

these findings. The respondents reported that they now have a regular source of income through milk 

production and benefit from the sale of calves, cow manure, meat, and hide. They also mentioned that 

the improved breeds have enabled them to expand their farming activities by purchasing new land and 

building new houses. 

The respondents also expressed satisfaction with the quality of the manure produced by their cows, 

which they process and package neatly for sale. They also noted that cow's milk production has 

provided them with a reliable and consistent source of income, even when they cannot leave their 

homes. 
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It's good having an improved cow breed because it takes you from one level to 

another economically even when you are at home you are assured of the income 

because you get milk and calves. I also package and resell my manure to crop 

farmers. Before I forget, I also sell meat and hides. This breed of cattle gives us 

money.                                                                          (Male FGD participant) 

The respondents also indicated that the introduction of improved dairy cattle breed had further 

improved their household welfare which is an indication of increased income, increased milk 

production, and increased income contribution. 

The respondents indicated that they can now sell milk and use it for their consumption, with one 

female participant reporting that she sells 12 liters per day and keeps 2 liters for her family's 

consumption. The availability of milk has improved nutrition for their families, with one male 

participant noting that “My children have grown up healthy due to drinking milk from the dairy 

cattle.” 

The respondents also mentioned that cow dung provided a source of manure for their farms, 

contributing to improved crop yields. Additionally, some participants noted that they had used cow 

dung to feed their fish, suggesting that introducing improved cow breeds has positively impacted their 

overall farming activities. The respondents expressed satisfaction with the improved cow breeds' 

impact on their overall quality of life. They reported that they can now enroll their children in school, 

build homes, and have a reliable source of income to support their families. One female FGD 

participant stated that the cow "does not help to pay school fees, it pays the school fees," highlighting 

the significant impact that the improved cow breeds have had on their overall household welfare. 

Conversely, for statements related to controlling the income generated from milk sales, making 

significant decisions concerning the dairy cattle, controlling the amount of milk consumed in the 

household, the time spent by the entire household on dairy cattle management, and the time spent by 

the respondents on dairy cattle management, the respondents had a neutral view with mean values of 

3.21, 3.32, 3.20, 2.67, and 3.06 respectively. The quantitative result in Table 16 suggests that 

respondents were uncertain about the impact of adopting improved dairy cattle breeds on these aspects 

of their farming practices. However, it is noteworthy that mean values only indicate the general trend 

in responses and do not provide a complete picture of the distribution of responses. The qualitative 

finding, on the other hand, gave a contrasting view to these statements.  For the time spent by 

respondents and their households in dairy cattle management, the farmers reported that while the 

improved cow breeds have provided economic benefits, they sacrifice their social life and time for the 

dairy cattle, with one participant stating that they often skip lunch to ensure their cattle have enough 

feed. The farmers also reported changing their daily routines and waking up earlier to care for their 

cattle, reducing the time they can spend with family and friends. 
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The farmers also reported feeling more engaged and concerned about their dairy cattle, with one 

participant noting that they do not travel as much because their cattle require their presence. However, 

this increased engagement comes at a cost, with some participants reporting that dairy keeping has 

taken away their freedom and can be an exhausting project that requires constant monitoring. 

It has made me sacrifice my time; it has also reduced the time to take care of my 

family. If I was supposed to eat lunch and I have not chop the grasses for the cow, I’ll 

skip lunch to make sure my cattle have feeds               (Female FGD participant) 

On milk sales income control after adoption, the FGD respondents had varying views on the milk sale 

revenue control. On the one hand, women who are either single or widowed still have total control 

over milk sales revenue and primary decision-making on the dairy cow. Also, a percentage of married 

women still have control over the milk sales revenue and can contribute to decision-making on dairy 

cattle. On the other hand, some married women indicated having lost control of income from milk 

sales since the introduction of the improved dairy cow. The men also pointed out that introducing the 

improved breed has changed the outlook of milk production and sales. These benefits accrued from 

milk sale will have to be controlled and utilized by both spouses as opposed to women managing it 

alone. On trying to weigh in on his position on milk sales revenue control, a male participant opined. 

Wait, when we say the cow belongs to the father and the milk to the mother, it’s this 

way. The milk production can be higher now you, as the father only remains with the 

cow, so already it has been known that the profit is on milk. So, it is already too 

expensive to keep the cow, so it’s necessary to share.       (Male FGD participant) 

The qualitative result on milk sale revenue and decision-making aligns with the quantitative finding 

and explains the reason for the neutral response farmers gave to the statement on milk sale revenue 

and decision-making. The result highlights the presence of varying dynamics per household.  

Among other positive impacts, farmers recorded was their personality change. The respondents stated 

that improved cattle breeds have helped them stay busy and more involved. One participant stated that 

they have stopped wasting time on unnecessary activities such as gossiping. In addition, the 

availability of a structured timetable has enabled them to be more organized and manage their time 

effectively. 

The respondents pointed out that the improved cow breeds have also impacted their social 

relationships. They reported feeling respected and their dignity restored by owning improved cattle 

breeds. One participant noted that owning the improved breeds has improved their relationships with 

others. Also, one participant indicated that owning improved cattle breeds has had financial benefits, 

with one participant stating that. 
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The banks now easily give me loans because I have cows, they even send me loan 

adverts to take loans, which was never like that in the past.                                                      

(Female FGD participant) 

However, like the time consumption of dairy cattle management activities, farmers reported their 

exposure to transmissible dairy cattle disease as another negative impact of adopting a dairy cattle 

breed. The respondents expressed concern about the potential transmission of diseases from cows to 

humans, such as brucellosis. One female participant mentioned that the transmission of diseases such 

as foot and mouth disease poses a risk to the farmers' physical health, as they may contract the disease 

through contact with infected cattle. The result highlights the need for farmers to take appropriate 

measures to prevent disease transmission and ensure their health and well-being and the safety of their 

cattle. 

Table 18. Descriptive statistics of the before and after-adoption effect of improved dairy cattle breed 

Statements MeanBefore MeanAfter  

Milk production of dairy cattle was low.  3.78 

(.734) 

2.21 

(.658) 

Household income was low. 3.72 

(.749) 

2.21 

(.730) 

My share of household income contribution was low. 3.66 

(.778) 

2.39 

(.801) 

I controlled the income generated from milk sales. 3.11 

(1.077) 

3.21 

(1.115) 

I made significant decisions concerning dairy cattle. 3.23 

(1.003) 

3.32 

(1.065) 

I controlled the amount of milk consumed in the 

household (as compared to the amount sold). 

 3.11 

(1.072) 

3.20 

(1.101) 

 

The time spent by my household in dairy cattle 

management was high. 

 2.75 

(.845) 

2.67 

(.811) 

The time I spent on dairy cattle management was high. 3.10 

(1.025) 

3.06 

(1.00) 

Standard deviation in parenthesis; N = 180 

Source: Field survey (2023) 

To better understand how the above statements changed before and after adopting improved dairy 

cattle breeds, we calculated the percentage rate of change using the formula.  
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% Rate of change = Mean difference x 100 

                                       MeanBefore 

Milk production of dairy cattle showed a 41.5% change; although these changes do not appear to be 

strong, respondents agreed to an increase in milk production. Household income had a 40.6% change, 

and like the milk production, the change experienced is not massive, as shown by the mean after 

response pointing out that farmers do not strongly agree but only agree to a change occurring. The 

respondent´s household income contribution also exhibited a weak 34.7% change which shows that 

although their share of household income contribution has changed, the change is not considered 

strong. The respondent’s income control showed a 3.2 % change reflecting little to no change in 

respondents’ income control. The respondents as significant decision-makers had a 2.8% change, and 

milk consumption control and household spending on dairy cattle management had a 2.9% change 

each. Finally, the personal time respondent spent on dairy cattle management recorded a 1.3% change.  

The rate of change formula application has shown an increase in milk production, household income, 

and respondents' household income contribution. Although this change does not appear strong, it is 

made evident the introduction of improved dairy breeds has increased milk production and income. On 

the other hand, the remaining statement surrounding roles, resource control, and decision-making 

showed very little change. 

 

Before and after effect on the quantity of milk produced in different seasons. 

Table 19. Descriptive statistics for the quantity of milk produced in different seasons. 

Production season PeriodBefore PeriodAfter Mean difference 

Wet 8.9 

(4.77) 

15.4 

(7.60) 

-6.4 

Dry 6.2 

(3.37) 

11.7 

(5.36) 

-5.5 

Standard deviation in parenthesis 

Source: Field survey (2023) 

 

Before the adoption phase and in the wet season, the mean milk yield per dairy cow was 8.93 liters per 

day, while the maximum and minimum yields recorded were 18.0 and 2.0 liters, respectively. During 

the dry season, the average milk yield was 6.2 liters per cow per day, with the maximum and 

minimum yields being 15 and 1 liter, depending on the breed of cattle kept. Following the adoption 

phase, the mean milk yield per cow during the wet season increased significantly to 15.4 liters daily. 

The maximum and minimum yields recorded among the sampled households were 35 and 4 liters per 

cow daily. Similarly, in the dry season, the mean milk yield was 11.7 liters per cow per day, with the 

maximum and minimum yields being 22 and 3 liters, respectively. 
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The findings indicate a significant rise in the volume of milk produced upon implementation of the 

improved breed. Notably, the wet season exhibited a greater milk output yield than the dry season. The 

dissimilarity in milk production between these two seasons following the implementation of the new 

breed may be attributed to two key factors: firstly, the wet season presents a consistent supply of 

forage and fresh grass for dairy cattle, which contributes to the heightened milk output, as opposed to 

the dry season, where farmers are faced with the challenge of drought. Secondly, during the wet 

season, which also coincides with the planting season, dairy farmers who are also crop farmers 

frequently visit their farmland and utilize this opportunity to provide forages and feeds for their cattle, 

unlike the dry season when dairy farmers engage in other activities such as marketing their crops. 

Employing the rate of change formular, the milk production mean quantity in the wet season before 

and after adoption showed a 71.9% change, and the milk production mean quantity in the dry season 

before and after adoption showed an 88.7% change. To understand the level of change in quantity 

produced before and after the adoption of improved dairy cattle breeds, we will consider the rate of 

change during the dry season, which is a constraint season. During the dry season, farmers are faced 

with drought and the unavailability of forages for dairy cattle, but even with this constraint, they still 

recorded a high percentage of change. The result shows that the inherent genetic makeup of the breed, 

notwithstanding the constraints, can significantly improve milk production and income. 

To further understand the dispersion of individual farmers’ production quantities around the mean for 

the two production seasons, we use the coefficient of variation (CV) formular. 

CV= Standard deviation x 100 

                Mean 

B – Before, A- After, Ws- Wet season, Ds- Dry season. 

 

CV_WsB = 53.6%,  CV_DsB = 54.4%,  CV_WsA = 49.4%,  CV_DsA = 45.8% 

The before period showed a higher percentage reflecting a higher dispersion of individual farmers' 

production from the mean, while the after periods showed a lower percentage which means that the 

level of dispersion of individual farmer's milk production is low. The result shows that in the past, the 

difference between production quantities of different farmers was so high that some farmers could get 

16 liters of milk in a day while some could produce as little as 2 liters. Introducing improved dairy 

cattle breeds has reduced this gap, with about 4.2% in the wet season and about 8.6% in the dry 

season. The result means that farmers produce almost equal amounts of milk daily in their households. 

The result of the impact of improved dairy cattle adoption can be summarized as follows: 



   80 

 

 

• Adopting improved dairy breeds has increased milk productivity and household income, 

enhancing the respondents' financial independence. It has also increased household welfare 

and rebranded dairy farmers’ status and personality. 

• Although the milk production levels of the surveyed households have not yet reached the 

maximum potential of the most reared dairy cattle breeds in Tanzania, milk yield has 

improved compared to previous years. Continued use of AI and effective selection of breeding 

bulls could further enhance milk production.  

• The allocation of tasks and decision-making responsibilities in dairy cattle management 

activities among family members remains uncertain. Respondents took a neutral stance, 

possibly indicating discomfort with disclosing such information. Another probable reason for 

this neutral stance is because considering the mean of this statement is an average of all 

weights assigned to the statements by respondents having varying play out of dynamics within 

their households which can be a single-parent household, one managed by a widow or 

widower, and or a household with both a man and a woman.  

• The amount of time households invest in dairy cattle management activities before and after 

adoption has increased but still might be considered ambiguous, as respondents did not 

provide a clear account of their time allocation to these activities. Nonetheless, the authors 

proposed that additional research is necessary to determine the time required for optimal dairy 

cattle management. 

• The introduction of improved dairy cattle breeds has given dairy farmers an equal opportunity 

to compete in the milk market by reducing the gap in production for individual farmers. 

In conclusion, adopting improved dairy cattle breeds positively and negatively impacts farmers' 

livelihoods and households. Therefore, careful consideration of these impacts is necessary when 

deciding whether to adopt improved breeds. 

4.5.2 Digital dairy application 

Among the 180 respondents included in this study, only 72 reported using digital dairy applications. 

However, it is essential to note that this finding does not necessarily indicate that the remaining 

respondents' households do not utilize such applications but that these particular respondents do not 

personally use them. 

Before and After Adoption 

According to the table below, the initial statement had a mean rating of 3.68, indicating agreement 

among respondents that their dairy cattle productivity was low before adopting digital dairy 

applications. The subsequent statements related to dairy cattle management, including the receipt and 
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timing of information, the primary sources of information, and the frequency of communication 

among dairy farmers, had mean ratings of 1.99, 1.92, 2.46, 2.53, and 2.21, respectively, suggesting 

disagreement among the respondents.  

On the other hand, the statements regarding using phones to send or receive messages and exchanging 

information with neighbors who own dairy cattle had mean ratings of 2.97 and 2.82, respectively, 

indicating a neutral stance among the respondents. Additionally, with a mean rating of 2.58, 

respondents disagreed with the statement regarding their knowledge of managing dairy cattle before 

adopting digital dairy applications. However, respondents agreed that their households trusted them 

more with managing dairy cattle, as demonstrated by the mean rating of 3.47. 

After adoption, and based on the respondents' mean ratings, it can be inferred that they hold a contrary 

stance toward the notion that dairy cattle productivity was low after adoption, with a mean rating of 

2.25 indicating disagreement. Additionally, the respondents expressed a preference for receiving 

information promptly, with mean ratings of 4.04, 3.83, and 4.10 for obtaining more information, 

receiving information as soon as needed, and having agricultural veterinarians as their primary source 

of dairy information, respectively. Furthermore, respondents strongly agreed with receiving dairy-

related information from sources other than their primary source, as evidenced by a mean rating of 

4.21. The qualitative results reflecting the above statements corroborate with the mean rating after the 

adoption of the digital dairy application. FGD participants reported that they could expand their 

customer base and increase sales by communicating with customers who are far away and fulfilling 

orders through phone calls. Additionally, technology has made it easier for farmers to obtain necessary 

resources such as feed, hay, and veterinary services by simply making a phone call. Using digital 

applications has reduced costs and saved time and effort that would have been spent traveling. 

The participant also highlights how digital technology has changed how farmers exchange knowledge 

with their peers. They communicate easily with each other and share experiences and best practices 

through their phones. Moreover, digital dairy technology has made it possible to obtain records and 

information about the cattle they want to buy, making it easier to make informed decisions and get the 

best possible animals. 

Even to get the best cattle, technology has made us change for example, if I want to 

buy cattle from Mbise, he will provide all the cattle records. (Male FGD participant) 

Participants noted that digital technology has positively impacted family life by increasing income and 

simplifying tasks. Family members can communicate easily about buying and selling items or sending 

someone to get the necessary resources. Digital technology has made it possible to fulfill tasks from 

home, reducing the need to travel and saving time and money.  
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We have moved from analog to digital, currently, when you want a doctor, you do not 

go out to find him, you use your phone to call him, that is the first point.  Second, 

let’s say I went to USA River to get feed (grasses) the next time, I don’t need to go 

again, I take the number and call and ask if I can get the feeds they will respond, do 

not come today, just come after three days you will get the feeds. It has reduced the 

cost. If I want to get dry grass from the forest, there is someone there I will call to 

know if I can get the dry grass. So, it has made it simple to fulfill many tasks from 

home by using the phone, even selling milk, we use our phone.                              

(Male FGD participant) 

Also, the respondents' mean ratings of 2.54 suggest disagreement with the statements that dairy 

farmers regularly met at cooperatives to exchange information. The qualitative finding for this 

statement aligns with the quantitative mean rating. FGD participants reported the reduced frequency of 

meeting with other farmers in their farmer´s group because most information is now passed on online 

groups straining farmer's relationships. 

The respondents also agreed with exchanging information with neighboring farmers who manage 

dairy cattle, increasing their knowledge of dairy cattle management, and being trusted by their 

households to manage their dairy cattle. The qualitative result for the impact of adopting digital dairy 

application strongly agrees with the resulting mean for the statement increased knowledge of dairy 

cattle management and being trusted by their household to manage their dairy cattle from Table 20 

below. Participants reported several positive impacts of digital dairy applications on their management 

practices. One participant noted that the technology helped them give their calves milk by milking and 

feeding them, allowing for more accurate measurements of milk production per milking. The female 

participant said, "For me, the technology has helped me on giving my calf milk, by milking and then 

feeding my calf it has helped me know the exact milk I get per milking instead of letting the calf feed 

straight from the cow teats." 

The farmers also reported that the digital dairy application has simplified record keeping. Keeping 

records of their cattle on milk production made it easier to sell the cattle and get better prices than 

those who did not keep records. A male participant said, "It has simplified [record keeping] because 

when you keep a record of your cattle on milk production when it comes to selling of the cattle, it 

becomes easy, and you even get good money compared to the person who does not keep records." 

Participants also reported increased profitability using digital dairy applications. By learning best 

practices and receiving guidance from extension officers, they could raise their cattle profitably.  
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I do not know what to say, but in general, l I see they have helped me much because 

before these messages, I used to feed my cattle carefreely, but through the messages 

and extension officers’ directives, I have been able to raise my cattle profitably."                      

(Female FGD participant) 

Another male participant contributed to the latter's opinion by saying, "People have known how to feed 

their animals. They have realized that if cows are being fed very well, they will produce more." 

Participants also reported a positive impact on disease management. By using digital dairy 

applications, they were better equipped to manage diseases in their cattle. 

Two key informants highlighted the negative impacts of using digital dairy applications, such as 

household conflicts, addiction leading to neglect of responsibilities, and even potential infidelity. 

One informant highlighted that "the major negative effect is decision-making in adopting families. 

Imagine in a family the man refuses to buy a smartphone for the wife; remember to use digital dairy 

applications, you need a smartphone. When a man refuses because of his insecurity, and the wife goes 

ahead to purchase the phone, that causes problems in the household." 

Another informant pointed out that "being addicted to phones (smartphones especially) can cause 

unrest in the household because imagine being online and your children are at school, maybe they 

close at a particular time and need to be picked up, and then you're online, and you spend several 

hours online forgetting to do that. Or, in extreme cases, not preparing food for the family.", 

She further said, "Being on such a platform sometimes leads to cases of infidelity, the platform is like 

an avenue for men and women to meet other people. Sometimes they move away from their main aim 

of joining the group, and then you start hearing stories about fights and quarrels because of the 

people they met on the dairy farming WhatsApp platform. I believe the farmers need to set boundaries 

and be more disciplined,"  
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Table 20. Descriptive statistics of the before-and-after-adoption effect of digital dairy applications 

Statements MeanBefore  MeanAfter  

Dairy cattle productivity was low 3.68 

(.885) 

2.25 

(.687) 

I received more information about dairy cattle management 1.99 

(.661) 

4.04 

(.680) 

I received information as soon as I needed it 1.92 

(.467) 

3.83 

(.822) 

Agricultural veterinarians were the major source of dairy information 2.46 

(.887) 

4.10 

(.808) 

I received information from other sources (newspapers, extension officers) 2.53 

(.964) 

4.21 

(.730) 

Dairy farmers met regularly at cooperatives to pass on information 2.21 

(.670) 

2.54 

(.934) 

I had little or no knowledge of using phones to receive and send messages 2.97 

(.993) 

2.44 

(.837) 

I exchanged information more with my neighbors who owned dairy cattle on their 

management 

2.82 

(.861) 

3.76 

(.847) 

I knew more about how to manage dairy cattle 2.58 

(.960) 

4.19 

(.597) 

The household trusted me more with the management of the dairy cattle 3.47 

(.787) 

3.71 

(.911) 

Standard deviation in parenthesis; N = 72 

Source: Field survey (2023) 

 

Applying the percentage rate of change formula, Dairy cattle productivity recorded a 38.9% change 

which the study considers not strong. Information reception on dairy cattle management showed an 

absolute change of 100%, reflecting a unified farmer response and the benefit accrued. The speed of 

information reception had a 99% change showing farmers' ease of access to information compared to 

before. Agricultural veterinarians as the significant source of information and the reception of 

information from other sources had 66.7% and 66.4% change, respectively, which the study considers 

a strong enough change. Information exchange with neighbors has a percentage change of 33.3%, 

reflecting a weak change; this shows that farmers were neutral on this particular statement. Being 

more knowledgeable on dairy cattle management showed a 62.4% change, which shows that farmers 

are learning better management practices using DDAs. Frequency of farmers meeting in cooperatives, 
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phone literacy, and household trust had a rate of change of 14.9%, 6%, and 7%, respectively, 

reflecting a weak change in these activities. 

 

Before and after effect on extension visit frequency. 

Table 21. Frequency distribution of extension visits before and after adopting digital dairy applications. 

Visiting times FrequencyBefore FrequencyAfter 

Monthly 17 155 

Quarterly 37 21 

Biannually 14 0 

Annually 18 2 

No visit 94 2 

Source: Field survey (2023) 

Based on the presented data in the frequency table of extension visits to dairy farmers, it can be 

deduced that there was an escalation in the frequency of extension visits conducted monthly following 

the implementation of digital dairy applications. This observed increase in extension visits contradicts 

the results of previous studies by Beasley et al. (2017) and Salari et al. (2020), which suggested that 

digital technologies, including digital dairy applications, resulted in a decrease in the frequency of 

extension visits, thereby allowing extension workers to allocate more attention to intricate issues. 

Furthermore, the study also discovered that implementing digital technologies gave farmers access to 

instantaneous data, which empowered them to make knowledgeable decisions.  

Possible explanations for the rise in extension visits following the implementation of digital dairy 

applications may be attributed to various factors, including the inherent features of the digital dairy 

application employed by the farmer or the sporadic influx of dairy-related messages from the 

application. Additionally, this increase could be influenced by the service fees associated with 

utilizing these digital dairy applications or the insufficient availability of reliable internet connectivity 

in the farmer's locality. Conversely, the augmented extension visits may also be attributed to the 

efforts of the digital dairy application developers in collaboration with extension officers to provide 

practical implementation of the information disseminated to farmers. While acquiring information on 

artificial insemination (AI) is a crucial component of the extension services, it is imperative to 

supplement this with comprehensive training on the practical application of these techniques to 

improve production. 
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Based on the above findings, the impact of digital dairy applications can be synthesized as follows:  

• Implementing digital dairy applications has resulted in notable enhancements in dairy cattle 

productivity.  

• The quantity of information accessed by farmers and the rapidity with which it is obtained has 

improved.  

• Sources such as agricultural veterinarians and extension officers play a crucial role in 

imparting information regarding dairy cattle management to farmers.  

• The frequency of meetings held by farmers in their dairy cooperatives has decreased. 

• Dairy farmers are exhibiting increased proficiency in using smartphones.  

• Farmers now exchange information regarding dairy management with their neighbors, possess 

more excellent knowledge about dairy cattle management, and are considered more reliable by 

their households to manage dairy cattle. 

4.6 Observations  

During the FGDs, we made some observations that contribute wholly to the understanding of how 

gender norms play out in the area of study. These are some of the observations. 

• Farmers' increasing awareness of gender can have positive and negative implications. On the 

one hand, it may contribute to mitigating the impact of gender norms on the global economy 

as farmers become cognizant of the adverse effects of these norms on societies and 

communities. This development can be seen as a positive outcome of farmers' gender 

awareness. On the other hand, this trend may impede research on gender norms. Farmers' 

inclination to provide researchers with desirable information may mask the existence of 

gender norms. 

• Women may reinforce gender norms, as illustrated by the experiences in our focus group 

discussions. In one FGD, an older woman pressured a younger woman not to express her 

views on the allocation of income from milk sales or decision-making regarding cattle sales. 

These instances demonstrate that women who are most affected by gender norms may feel 

compelled to endure them silently rather than challenge them. This dynamic creates a situation 

of "suffering and smiling." 

• Gender norms persist surreptitiously despite education. Our focus group discussions (FGDs) 

revealed that more than half of the male respondents who had tertiary education expressed 

disapproval when ownership and benefit-sharing topics were raised. Some even provided false 

accounts of the sharing of benefits in their households. This finding highlights that the most 

stringent forms of gender norms are concealed on the blindside of education. Although society 
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may assume that education can eliminate gender norms, education may even reinforce them 

by masking their existence. 

• Regardless of the number of cattle a woman possesses in Tanzania, she is not acknowledged 

as the rightful owner. Instead, if the woman is a single mother, ownership is automatically 

transferred to her son. 

• Finally, it is essential to acknowledge that the Tanzanian dairy sector relies heavily on women 

as they assume all management responsibilities and demonstrate a significant commitment to 

the sector. 
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5. Discussion 

This chapter discusses the primary findings in connection with the selected theoretical framework. The 

chapter's structure is based on the research questions that were formulated. This chapter will also list 

the limitations of the study. 

5.1 Gender norms and dynamics affecting adoption of dairy breeding technologies. 

The study´s findings show that although gender norms exist in the study area, they do not hinder the 

adoption of dairy breeding technologies among male and female farmers in the study regions. 

However, cattle ownership remains an area where gender discrimination exists, as women who 

purchase cattle with their funds are not acknowledged as owners. This finding is consistent with 

Ogolla et al. (2022), where ownership and control of assets in ruminant-producing households was 

highly gendered and featured men as the major decision-makers even though women were involved in 

key production tasks. In the absence of gender norms, dynamics also influence the adoption of dairy 

breeding technologies. These dynamics exist in the form of socioeconomic characteristics, roles, and 

individualistic influencing factors based on needs.  

The gender of the farmer was found to be a significant factor influencing adoption, with men 

exhibiting a higher adoption rate than women. This could be attributed to resource ownership with 

having access to production resources like land, dairy cattle, credit, and access to loans. Okello et al. 

(2018) emphasize this gendered gap (up to 30%) in adopting agricultural technologies among women 

in Ghana due to unequal access to resources, capital, and advisory services. This observation is also 

corroborated by a recent study conducted by Villarroel-Molina et al. (2022), which examined the 

adoption of technologies among smallholder dairy farmers in Mexico. The study discovered that 

gender significantly influences the adoption of these technologies. Byravan (2008) highlighted a 

similar trend in the adoption of technologies during the Green Revolution in Asia, wherein these 

technologies were delivered to men in a ready-made package, sidelining women who hitherto played 

significant roles in the agricultural sector. Male farmers are more likely to adopt digital dairy 

technologies than female farmers, owing to their greater control over household resources. However, 

Byravan (2008) also draws attention to the potentially discriminating dissemination of said technology 

to male farmers based on some obscure perception of prevailing gender norms.  

Education was also found to have a significant relationship with adoption. Farmers who have no basic 

education are less likely to adopt than farmers who are educated, irrespective of their level of 

education. In their research, Michels et al. (2019) found that education played a crucial role in 

adopting dairy breeding technologies among German farmers, with the educated being more likely to 

adopt them. A comprehensive review by Mwangi & Kariuki (2015) sought to determine factors 
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influencing how smallholder farmers in developing countries adopt new agricultural technology. 

Among other named household-specific/human capital factors such as age, gender, and household 

size, education was indicated as positively influencing farmers’ adoption (Mwangi & Kariuki, 2015). 

From the qualitative results of the present study, farmers indicated that farmers who are educated but 

not too educated, in their terms, “borderline farmers,” are more likely to adopt than ones with no 

education or those with higher education. As Mwangi & Kuruiki (2015) point out, these positive 

correlations were present if the farmer was educated enough to obtain, process, and use information 

related to the new technology. Akudugu et al. (2012) also allude to educational level as a social factor 

affecting the technology adoption level in Ghanaian farm households. However, in discovering that 

the majority of respondents in their study had no formal education (while 30% had basic education), 

Akudugu et al. (2012) also make an interesting deduction that persons with appreciable formal 

education often seek employment outside the farming economy. This observation from Akudugu et al. 

(2012) speaks to the description of said borderline farmers by the respondents from Arusha and 

Kilimanjaro who continued pursuing their farming activities (after some level of formal education) 

and were more likely to adopt new technology. García et al. (2012) also corroborates this lack of 

adoption by persons with higher education as one of the groups of respondents in their study in Central 

Mexico (Group 4) who had the highest level of education were least likely to adopt new technology. 

This group of respondents saw small-scale milk production as part-time and only considered it as 

another source of income second to their primary source of income from non-farming employment 

(García et al., 2012).  

The household role of a farmer showed a relationship with the adoption of dairy breeding technologies 

which is quite significant. Our finding showed that a higher proportion of the participants who 

identified as household heads (both men and women) adopted dairy breeding technologies more than 

their counterparts. Household heads being the primary decision-maker, the probability of them 

adopting is higher because they make the final decision based on their assumed favorable judgment. 

Also, the response from farmers in the FGD proves that household heads are the final decision-

makers, and they harness their higher bargaining powers to make decisions that favor them. Farmers 

aged 36 and above showed a higher prevalence of adoption than the younger ones. The intersection of 

other factors like experience and passion explains the limited participation of younger farmers.  Dairy 

farming in Tanzania is generally perceived as the role of older farmers and a dirty enterprise, 

discouraging the younger ones.  

Among other variables that significantly influence adoption is household size. Households with a 

larger number of people adopted more than small-sized households. A possible explanation for this 

relationship is that the higher labor availability in the large household often translates to a larger herd 

size, thereby resulting in the need to adopt to increase productivity. Gebre et al. (2022) conducted 
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similar research and found a statistically significant positive correlation between dairy breeding 

technology adoption and intensity and family size. The authors argued that larger family sizes indicate 

the availability of labor, which may serve as a driving factor in the adoption of dairy breeding 

technologies due to the increased labor pool to handle the added work associated with such 

technologies. Farmers with dairy farming, crop farming, and businesses as their primary income 

source had a higher probability of adopting than farmers with other income sources. On the other 

hand, farmers with another income source besides dairy are less likely to adopt because they have a 

complementary income flow compared to those with only one income source. Dhraief et al. (2019) 

described this phenomenon in farming households as off-farm income, and no matter the household 

size, such farming households had their ability to adopt new agricultural technology undermined by 

this pursuit of off-farm income. Farmers who practiced sedentary dairy farming adopted more than 

nomadic farmers. The Nomads (the Masai), due to their nomadic form of living and herding, require 

hardy indigenous breeds that can survive the strain and stress of moving around in search of pastures. 

Also, their climatic condition, which is mostly dry, will not be conducive for the improved breeds 

having higher feed requirements and being highly susceptible to diseases. 

Factors such as marital status, herd size, and membership in a social group may influence adoption but 

are not significant predictors of adoption. The farmers’ marital status may not influence adoption. On 

the one hand, a single-parent household may adopt faster than a household with both the man and the 

wife because of the decision-making factor. On the other hand, the latter household might adopt faster 

because of their combined income pool, which leaves the single-parent disadvantaged. The herd size 

of a household does not show any significant relationship with adoption because the study showed a 

homogeneous adoption rate between farmers with smaller and larger herd sizes. In their research, 

Michels et al. (2019) reported a non-significant relationship between herd size and the adoption of 

smartphone apps. The authors opined that adopting digital dairy applications is attractive to dairy 

farmers of all scales, which developers and providers should recognize. Our research findings resonate 

with the results of Michels et al. (2019) compared to the report by Gabriel & Pfeiffer (2021), which 

hypothesized that the adoption rate of dairy breeding technologies was higher with farms having at 

least 50 cows compared to farms with fewer than 50 cows. Similarly, Gargiulo et al. (2018) found that 

farms with larger herd sizes (more than 500 cows) were likelier to adopt certain digital breeding 

technologies than farms with smaller herd sizes. However, the type of dairy breeding technology in 

question intersected with farmers’ decision to adopt regardless of herd size; in some cases (such as the 

use of herd management software and automatic cup removers), herd size did not influence farmers’ 

adoption of technology (Gargiulo et al., 2018). Therefore, we could conclude that herd size is not a 

significant determining factor for adopting dairy breeding technologies. 
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The study showed that social group farmers adopted less than non-members. Through group 

networking, members can benefit from peer-to-peer learning, market data access, farm demonstration 

management, and crucial research findings dissemination, all of which elevate the probability of 

widespread innovation uptake (Wekesa et al., 2018). These discoveries by Wekesa et al. (2018) 

contradict the findings of this research. Also, findings from livestock farmers in Tunisia, as 

represented by Dhraief et al. (2019), contradict the present research findings, as farmers who belonged 

to associations (described as institutional determinants of adoption) were more likely to adopt 

innovative technologies in Tunisia. 

According to the participants, other dynamics influencing adoption include the need to increase family 

income, become financially independent, improve the family's nutritional status, send children to 

school, become powerful and well respected in society, become loan-worthy, and have more friends.  

5.2 Gender constraints affecting the use of dairy breeding technologies. 

From the findings, the study established the major constraints male and female dairy farmers face in 

adopting dairy breeding technologies. On the part of the dairy cattle, constraints stemmed from the 

traits; susceptibility to disease, feed requirement, the cost associated with the breeds (time cost, labour 

cost, housing cost, feed cost, vaccination cost, veterinary cost), the management requirement (feeding, 

watering, health, and supervision), the sharing of the benefit accrued from the enterprise, the service 

delivery, and milk market and price. On the part of the digital dairy application, the cost of phone 

acquisition and phone literacy were the constraint recorded.  

The qualitative findings gave a gender-specific view of these constraints. Female dairy farmers were 

said to be constrained by disease susceptibility and animal health, feed requirement, time and labor 

cost, feeding and watering of the animal, benefit sharing, and milk market and price. These constraints 

were said to be more specific to the women because they play the major management role for the 

cattle, feeding, milking, taking milk to the market, and ensuring that proper attention is given to the 

dairy cattle. On the other hand, male dairy farmers were constrained by housing costs, feed costs, 

vaccination costs, veterinary costs, supervision, and service delivery. Building cattle sheds is 

perceived to be the role of men because of the energy required to execute it. Also, the service delivery 

arm of dairy farming, including AI technicians, veterinary doctors, and extension officers, is a male-

dominated sector considering the size of livestock being handled. Based on this, men, most times, call 

to request service from them due to the norms and female expectations in place. For the DDAs, 

women were said to be constrained by the cost of smartphones, which is an essential requirement for 

using a digital dairy application. Their inability to afford such phones resulted from their lesser control 

over resources and financial dependency on their husbands. Also, phone literacy was found to be 
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another limitation specific to women because, in the study area, men enjoy more access to education 

than women. 

On the other hand, the quantitative results show an almost equal share of women and men being 

constrained by all the factors listed. For instance, a higher proportion of men listed dairy cattle´s 

susceptibility to disease as a constraint than women, who were said to be explicitly constrained by this 

factor. Furthermore, the result showed an almost equal proportion of men and women being 

constrained by feed and veterinary costs, although the men still had a higher proportion, these 

constraints were said to be specific to men. Also made evident by the result is the equal proportion of 

men and women being constrained by labour and time cost said to be specific to the women dairy 

farmers. According to Minde (2014), women dairy farmers in Tanzania contribute more labor to dairy 

farming than men. Although this might have been the case in the past, the result indicates an increased 

involvement of both genders in activities originally dominated by their counterparts.  

This study concluded that there is a shift in activities, roles, and responsibilities male and female 

farmers play in dairy farming management, further translating into a change of household roles. There 

is an increased participation of men in activities women had initially led in. Although women are also 

involved in men-dominated dairy farming activities, their involvement is yet to equal that of men. 

Though a gender category might be affected more by a specific constraint, the result shows that both 

genders are constrained by introducing dairy breeding technologies. 

5.3 The influence of dairy breeding technologies on intrahousehold gender dynamics 

and norms. 

The study made evident the presence of norms and dynamics surrounding dairy cattle management 

and the use of improved dairy breeding technologies. The study identified three norms and dynamics, 

each in the household that has undergone certain changes due to adopting improved breeds. The 

changes in norms and dynamics varied within households and were found to depend on three 

variables: (a) the gender of the respondent, (b) the marital status of the respondent, and (c) the 

respondent´s household type. On the norms surrounding ownership of dairy cattle, Galie et al. (2015) 

found that in Tanzania, men predominantly asserted ownership over large livestock like cattle, widows 

owned both large and small livestock but with varying quantities of milk, and married women owned 

smaller livestock like chickens and an even smaller quantity of milk as compared with their 

counterparts. The present findings further prove the initial stance of Galie et al. (2015) on livestock 

ownership in Tanzania. In most cases, the men in Arusha and Kilimanjaro were attributed ownership 

of dairy cattle, and, in fewer cases, women who play the role of the household head, like the single 

mothers and widows, claimed to be owners of their dairy cattle. Tanyanyiwa et al. (2017) have also 

opined that the ownership of cattle is intensely linked with social, economic, and cultural values, 
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discovering that in the studied local municipalities of South Africa, dairy cattle ownership is 

considered reputable, prestigious, and indicating wealth; more poignantly, this prestige and wealth 

status is reserved for the men in the society. From a traditional, cultural sense within those 

municipalities, women are not allowed assets ownership including land and dairy cattle (Tanyanyiwa 

et al., 2017). Similar trends are found in existing research into smallholder dairy farming in country 

cases such as Uganda (Bain et al., 2018; Basu et al., 2019), Kenya (Njuki & Mburu, 2013; Basu et al., 

2019), and Mozambique (Njuki & Mburu, 2013). Notably, Njuki & Mburu (2013) contrasted 

intrahousehold gender disparity in cattle ownership in Tanzania, Mozambique, and Kenya, finding the 

frequency of cattle ownership by women in Tanzania significantly lower (7.4%) than their 

counterparts in Mozambique and Kenya (up to 40%).  

The present study also showed that in polygamous households, women could have their personal cattle 

when not purchased by their husbands. Qualitative feedback in Galie et al. (2015) revealed that in such 

households where a man holds many wives, it becomes difficult to decide who owns livestock and 

who makes decisions regarding ownership and management. This trend in polygamous households is 

corroborated by Yusuf (2017), who determines that as the number of wives in a household increases, 

the control of factors and benefits by men along the dairy value chain decreases. Another result found 

by the study is that women who enjoy a level of power in their household, maybe due to their position 

as the sole benefactor of their household, can lay full claim over the dairy cattle and its by-products 

even with the presence of a male in the household. Qualitative feedback from a respondent in 

Lwandai, Tanzania recorded in Galie et al. (2015), also confirms this trend where some men depend 

on women in such a context, and majority of the men are hardly embarrassed about their wives’ (as 

sole benefactors) owning dairy cattle. During the interview in the present study, a Chagga woman 

from Kilimanjaro proved this by saying, “I invested my money in it without any support, so I will 

enjoy all the benefit that comes from it alone.” Men in the study area strongly believe that ownership 

cannot be attributed to the women. In a case where a married woman buys dairy cattle using her 

personal money/savings, the men pointed out that since the dairy cattle is kept in the household, the 

woman only becomes a co-owner and not the sole owner of the dairy cattle. Respondents from villages 

in Tanzania such as Wami Dakawa, Wami Sokoine, and Lwandai are reported in Galie et al. (2015) to 

have explained this trend in predominant male ownership using traditional customs, pregnancy status 

constraints, and even the Bible, with some of the men describing women as weaker and thus incapable 

of ownership, management, and decision-making alone. 

Also made evident by the research is the changing role in dairy cattle management (milking). Women 

farmers originally carried out most of the everyday dairy management activities, especially milking. 

This trend in women’s responsibility for milking is shown in Kenya (Tavenner et al., 2018), other 

parts of Tanzania (Galiè et al., 2017), and Pasuruan Regency, Indonesia (Utami et al., 2013). But the 
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present study findings reveal that men are recently participating in milking. According to a male 

participant, originally the cattle belonged to the men and the milk to the women, but with recent 

profitability of the milk and the increased milk production, sticking to just the cow, is not as profitable 

as the milk which the women oversee and for this reason, the milk has become an enterprise of interest 

for men which explains their recent involvement. For some women, their husbands were never 

interested but now have started supporting by either milking or taking the milk to the market. For 

single and married women, they take charge of all the dairy cattle management activities while for 

some married men, milking and other management activities are carried out solely by their wives till 

date. Similar trends exist in previous studies, although spotting some nuances. Following a dairy 

development program in a province in Mozambique, research feedback revealed that the women had 

little control over milk and the income from milk, compared with the men despite the recognised roles 

that women played in dairy cow management (Johnson et al., 2017). Wasiwa & Jolly (2021) note that 

gender roles for milking in smallholder dairy households in Uganda have shifted over time; more 

importantly, their study indicate that men take up milking when more profits are expected from 

production and sales. 

Cattle sale although solely left for male farmers has been influenced by the presence of smartphones, 

digital dairy applications and social media platforms that allows both male and female farmers 

advertise and sell their cattle to buyers from far and wide. As a result of DDAs and social media 

adoption, women participants reported being able to sell their cattle without interfering with the norm 

that restricts women from dragging cattle to the market. In Nyajeka & Duncombe (2022), this 

observation holds true as women in Zimbabwe were found to rely on their phones to alert customers of 

upcoming livestock sales and query debtors for payments owed. This change facilitated by mobile 

technology benefits single parents (women) and widows who, in the past, depended on a male labourer 

or a male relative to take the cattle to the market and bargain in their stead and sometimes cheat them 

out of some profit.   

The results also indicate that the management and sharing of revenue from cattle sales in households 

are characterized by collaborative decision-making and trust between spouses. Participants described 

scenarios where the husband and wife jointly handle the distribution of money. In one case, a male 

participant explained that when he is away, his wife takes charge of selling the cattle and receiving the 

payment on his behalf. The wife then holds the money until the husband, or the family requires it for 

specific purposes, such as purchasing another cow or addressing family needs. This arrangement 

highlights a system of mutual decision-making and shared responsibility in managing the revenue. 

This observed trend in intrahousehold management and sharing of revenue from cattle sales is 

relatively novel as most existing research have not explored revenue-sharing within smallholder 

households. 
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The dynamics surrounding the sharing of milk sale revenue in households are influenced by various 

factors, including individual beliefs, marital status, household responsibilities, and financial 

management skills. Participants expressed diverse perspectives on decision-making and revenue 

distribution. Some women emphasized their independent investment in dairy farming and insisted on 

keeping the money for themselves, as their spouses did not support or contribute to the business; a 

stance that is corroborated in qualitative feedback reported by Galie et al. (2015). This independent 

stance by some of the women appears to timely address concerns and critiques raised by Badstue et al. 

(2020) who found that women in agricultural value chains were often expected to work hard and 

handle key tasks without gaining recognition or keeping profits from their labour. In contrast, other 

respondents viewed the revenue as a shared resource and discussed allocating it based on family needs 

and future plans, often dividing it equally or giving the wife a larger portion due to her role in caring 

for the family. The participants acknowledged the impact of marital status on revenue sharing, with 

single mothers taking full control of profit utilization. In the male group, opinions varied, with some 

advocating for joint decision-making and budgeting, while others supported empowering their wives 

by entrusting them with the money. One participant highlighted the economic value of milk 

production and emphasized the necessity of sharing the profits. As Njuki et al. (2011) also points out, 

often the type of commodity produced and controlled by the man or woman in the household plays a 

role in income distribution decisions. The discussions revealed the importance of effective money 

management and the role it plays in determining whether the woman or the man keeps and manages 

the revenue. Overall, these findings demonstrate the complex interplay of gender dynamics, financial 

responsibilities, and individual circumstances in shaping the sharing of milk sale revenue within 

households. It also shows women´s loss of control over milk income following the improvement of the 

dairy enterprise making it profitable and attractive.  

The discussion among the participants regarding the dynamics of cattle sale/slaughter in their 

households reflects a range of viewpoints and approaches. It is evident that there is no uniform pattern, 

and the decision-making process varies based on individual circumstances and cultural factors. The 

female participants expressed different approaches to decision-making. One participant highlighted the 

importance of cooperation and accepting the husband's decision when it comes to selling the cattle, 

indicating a more traditional gender dynamic. On the other hand, another participant took a more 

independent approach, making decisions without consulting her husband due to his initial disapproval 

of keeping dairy cattle. This demonstrates a more assertive role for women in the decision-making 

process. The involvement of the entire family emerged as a common theme among the female 

participants. They emphasized the importance of considering the well-being of the whole family and 

sometimes even involving their children in the decision-making. This suggests a collective and 

inclusive approach to decision-making, where various perspectives are considered. In the male FGD, 
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there was recognition of the traditional authority of the husband in making final decisions about cattle 

sale. Galie et al. (2015) reported that respondents from Ethiopia spoke of men having such final 

decision-making power in the household because they were more knowledgeable. However, one male 

participant in the present study expressed the belief that decisions should be made with the 

involvement of the whole family. He recognized himself as the head of the family but acknowledged 

the value of cooperation and engaging others in the decision-making process. It was emphasized that 

the sale of a cow requires collaboration and consensus between family members. This finding echoes 

the reflection of decision-making in the household by Gallina (2016) wherein decisions may be made 

jointly, and with some level of participation from the women, but remains dominantly influenced by 

men, especially in areas of cattle sale and income use from dairy production. While the husband may 

hold the final decision-making authority, the importance of involving and considering the opinions of 

all family members was recognized in the present study, highlighting the cooperative nature of 

decision-making processes regarding cattle sale/slaughter. 

In conclusion, the study could infer that, although norms and dynamics that involved ownership of 

dairy cattle, decision making and sharing of cattle sale revenue, decision making on cattle sale and 

slaughter may have recorded a shift/change, this change might not be measurable. The intersection of 

other factors such as circumstances surrounding sales, financial management skill, the ability of the 

individuals involved making sound judgment to benefit others, and ultimately the marital status, and 

household type which varies within households makes the change not so measurable. In contrast, 

norms surrounding dairy cattle management and milking, and cattle sale, and decision making and 

sharing of benefit accrued from milk sales has undergone an obvious shift reflecting the involvement 

of both genders in activities originally carried out by the other although still dependent on the 

intervening variables. 

5.4 Positive and negative impacts of adopting improved dairy breeding technologies. 

The respondents reported several positive impacts resulting from keeping improved breeds of dairy 

cattle. Firstly, there were notable impacts on household income. Adopters mentioned having a regular 

source of income through milk production and the sale of various cattle-related products such as 

calves, cow manure, meat, and hide. These financial gains enabled them to expand their farming 

activities. Previous empirical research on rural Tanzanian communities by Weaver et al. (2015) 

indicated the same upward trend in household income for households adopting improved dairy cattle. 

A recent meta-analysis, by Bassa (2021), of improved livestock technology adoption in Ethiopia also 

indicated positive influence on household income recorded across all 12 reviewed texts.  
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Additionally, the improved breeds by adopting households in the present study had significant impacts 

on household nutrition and welfare, especially considering how these breeds increased milk yield. 

Previous studies by Urassa & Raphael (2016) and Banda et al. (2021) had pinpointed the positive role 

that smallholder dairy farming plays in nutrition, welfare, and overall resilience for rural households; 

and results from this present study now emphasise that improved dairy cattle significantly heighten 

these positive effects. The high-yield and availability of milk from improved breeds not only allowed 

for its sale but also contributed to improved nutrition for the adopting households. Respondents 

highlighted that their families benefited from consuming milk, with one participant mentioning the 

sale of 12 liters of milk per day while keeping 2 liters for family consumption. Kabunga et al. (2017) 

reported similar trends in their empirical study in Uganda, with milk yield from improved dairy rising 

as high as 200% and resulting in reduced cases of child stunting (due to inadequate nutrition) in 

adopter households.  

Furthermore, the cow dung produced by these improved breeds served as valuable manure for crops, 

leading to improved yields. Some respondents even reported using cow dung to feed their fish, 

showcasing the positive impact on overall farming activities. The improved breeds were also credited 

with enabling families to send their children to school, build homes, and improve their overall quality 

of life. The adoption of improved breeds had impacts on the personalities of the adopting households. 

Participants mentioned feeling more engaged and productive, diverting their attention away from 

unnecessary activities such as gossiping. The improved breeds instilled a sense of structure and 

organization, leading to better time management and increased productivity. Furthermore, owning 

these improved breeds improved their social relationships, garnering respect and restoring dignity. It 

was noted that access to loans from banks became easier, enhancing financial stability. 

While the adoption of improved breeds brought several positive outcomes, there were also negative 

impacts that were identified. The respondents expressed concerns regarding the potential transmission 

of diseases from cows to humans, explicitly mentioning diseases like brucellosis and foot and mouth 

disease. While there is extensive research on the transmission of diseases such as brucellosis within 

improved dairy cattle herds, especially if cross-breeding or artificial insemination is carried out with 

unselected, infected bulls as reported in Tsegaye et al. (2022), research efforts are sparse regarding 

trends in improved cow-to-human transmission. Such diseases posed risks to the physical health of 

farmers, as they could contract the diseases through direct contact with infected cattle.  

Another negative impact identified in the present study was on farmers' social lives. While the 

improved breeds provided economic benefits, farmers reported sacrificing their time and altering their 

daily routines to cater to the needs of their cattle. This resulted in reduced availability for family and 

social interactions. Some participants even mentioned skipping meals, such as lunch, to ensure their 
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cattle had enough feed. The demands of dairy keeping were recognized as burdensome and requiring 

constant monitoring, leading to a perceived loss of freedom and exhaustion. These tough working 

conditions of dairy farmers were the subject of extensive review by Lunner Kolstrup et al. (2013) who 

drew attention to unique psychosocial challenges faced by dairy farmers globally. More so, recent 

attempts at studying wellbeing in dairy farming (Hansen et al., 2020) have flagged the positive effect 

of digitalization and automated systems on dairy farmers’ wellbeing. 

Notably, the use of digital dairy applications was found to have several positive impacts on adopting 

households. Participants reported benefits related to management practices, including improved calf 

milk feeding techniques and accurate measurements of milk production per milking. These digital 

tools simplified record-keeping, facilitating more efficient cattle sales and enhanced profitability. 

Farmers equipped with digital dairy applications in the present study demonstrated better access to 

animal health services and disease management practices. In a previous study by Maina (2015) on 

mobile technology adoption by smallholder dairy farmers in Limuru sub-county, Kenya, similar trends 

in using mobile devices to access information on animal health and other extension services were 

recorded.  

The adoption of digital dairy applications had positive impacts on farmers' networks. Participants 

mentioned expanding their customer bases, increasing sales, and improving communication with 

distant customers through phone calls. Technology also streamlined the process of obtaining necessary 

resources, such as feeds, hay, and veterinary services, by eliminating the need for physical travel. 

Farmers noted that digital technology transformed knowledge exchange among peers, enabling easy 

and timely access to information when needed. The farmers responsible for managing dairy cattle in 

their households have reported that using DDAs has gained their household trust in handling their 

dairy cattle efficiently. Farmers also reported becoming phone literate ever since using DDAs.  

Despite the positive impacts, there were also negative consequences associated with using digital dairy 

applications, as highlighted by key informants. Three key concerns emerged regarding the impact on 

household dynamics and farmers' connectivity. The adoption of digital dairy applications often 

requires the use of smartphones. In cases where one´s spouse refused to purchase a smartphone for 

them, conflicts arose within the household. This highlighted the potential for inequality and insecurity 

within relationships as technological access became a point of contention. The second concern 

revolved around addiction and neglect of responsibilities. Key informants expressed worries about 

individuals becoming addicted to their phones, particularly smartphones, and spending excessive time 

online. This addiction could lead to neglecting important household responsibilities, such as school 

runs or preparing meals. In extreme cases, it could even contribute to infidelity, as digital platforms 

provide avenues for individuals to meet others outside their primary relationships. On the other hand, 
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farmers reported that since the introduction of DDAs and farmers' groups on social media, there had 

been a strain on the frequency of farmers meeting in their cooperatives because the information is 

easily passed online, reducing the need to meet in person. 

In conclusion, dairy breeding technologies have generally brought about positive impacts, including 

increased income, improved nutrition, enhanced management practices, and expanded networks. 

However, addressing potential negative consequences such as disease transmission, time constraints, 

and issues related to smartphone addiction and household conflicts is important. On the part of DDAs, 

strategies such as promoting equitable access to technology, fostering responsible use, and establishing 

clear boundaries within the household could help mitigate these challenges and ensure the overall 

positive outcomes of adopting digital dairy applications. 

 

5.5 Limitations of the study 

Despite the researchers' concerted efforts to mitigate errors, the present study has limitations.  

• Specifically, the study's scope was confined to sampling solely two out of the 31 regions in 

Tanzania. Although these two regions have been subjected to the AADGG program, the 

outcomes derived from the study might not be fully generalizable to the broader dairy farming 

population in Tanzania. 

• Due to time limitations, a total of twenty (20) farmers were allocated to the focus group 

discussion (FGD) groups, surpassing the recommended standard number of ten (10) 

participants for an effective and engaging FGD. However, the facilitator made diligent efforts 

to involve all attendees and ensure their active participation throughout the session. 

• A key observation was made regarding the consistency between the quantitative and 

qualitative research findings of existing constraints experienced by male and female farmers. 

Whereas the qualitative results showed that certain constraints (e.g., cost of smartphone, feed 

requirement problems with improved breed) were distinctly problems faced by male farmers, 

the quantitative results showed that these constraints (e.g., feed requirement problems) were 

also experienced by female farmers, and even more so than male farmers. Where the 

quantitative results reflect hard, undisputed numbers, qualitative findings reflect different, 

nuanced sentiments across board. Although more nuanced, there was also an inevitably 

increased likelihood of bias from the qualitative answers provided by respondents and because 

of this inconsistency resulting from the mixed methods approach, it will be biasing to 

conclusively attribute certain constraints based on gender alone. 
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• A member of the project facilitated the focus group discussion, and this was later found out to 

have an influence on the presentation of the questions used for the FGDs. This may have 

introduced minor bias to the result obtained from the field.   
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6. Conclusion and Recommendations 

This research has comprehensively explored the impact of dairy breeding technologies on societal 

norms, gender norms, and gender dynamics in small-scale dairy farming households in the Arusha and 

Kilimanjaro regions of Tanzania. By examining the adoption and use of improved dairy cattle breeds 

and digital dairy applications, the study has shed light on the multifaceted interactions between 

technology, gender, and agriculture. 

The findings of this research highlight the influence of various factors on the adoption of dairy 

breeding technologies, including gender, education, household role, household size, primary income 

source, and farmers' needs. It is evident that both male and female farmers encounter constraints 

related to disease susceptibility, animal health, feed requirements, labor costs, benefit sharing, and 

milk market dynamics which are generalizable. The study also reveals a transformation in gender 

roles, and dynamics, with individuals participating in activities traditionally dominated by the opposite 

gender. The role change in the household translates into women's loss of milk income, negatively 

affecting the household's nutritional status and food security. Women are responsible for ensuring that 

the household is well-fed and considers the nutritional makeup of food consumed within the household 

and in general, the household wellbeing. But the changes in roles, especially in milking and milk 

marketing, move them from having ultimate control over resources for sourcing food and meeting 

household needs to becoming dependent on their husbands for money to meet household welfare 

needs. However, the extent and nature of these changes are influenced by individual circumstances 

and contextual factors which includes, household type, marital status, and the amount of bargaining 

power individual wields in decision making within their households. 

While dairy breeding technologies have yielded positive outcomes, such as increased household 

income, financial independence, and improved welfare, there are also noteworthy challenges to 

consider. These challenges encompass health risks associated with disease susceptibility, reduced 

personal freedom due to heightened supervision requirements, conflicts arising from decision-making 

processes, potential social implications of digital platforms (infidelity), and strained relationships 

within farmer groups and cooperatives. 

Based on the research findings, future interventions in the dairy sector are recommended to take a 

gender-accommodating and gender-sensitive approach, acknowledging and addressing the specific 

constraints faced by both male and female farmers. Implementers of innovation should consider asking 

questions such as;  

• Is decision-making on livestock within the household inclusive? 

• Are the objectives for keeping livestock different for both genders? 
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• Will the project mitigate the risk of men taking over when it becomes profitable? What other 

livestock enterprise can we make attractive for men to ensure balance? 

• Is our project introducing added labor to adopting households? Who will be affected more? 

• Will our project disrupt the household by indirectly putting strains on norms and dynamics? 

How do we make our project norm-accommodating? 

Efforts should be directed towards disease control and prevention, capacity building in sustainable 

management practices, and facilitating access to fair and stable milk markets. Implementers of 

innovation should consider introducing complementary innovation and their requisite training for 

farmers to handle milk surplus resulting from the introduction of high milk-yielding breeds. It is 

imperative to provide farmers with comprehensive training in the accurate documentation of inputs 

and output in terms of time allocation, labour utilization, external feed procurement, opportunity costs, 

and revenue, with the aim of imparting an understanding of the economic dynamics pertaining to 

resource inputs and outputs. Such an initiative would mitigate the prevalent notion of a diminished 

milk price perception during the wet season, which is commonly attributed to inadequate record-

keeping practices. It is vital for implementers to improve other aspects of dairy farming making it 

equally alluring as the milk production part in order to prevent developing discrepancies among the 

intended beneficiaries of dairy farming improvements. A system wherein farmers are paid for each 

kilogram of cow dung they regularly deposit at the biogas plant could be put in place, for example, if 

educational programs on the production of biogas from cow dung are specifically conducted for male 

farmers and a communal biogas facility is established within the innovative environment. By 

supplying them with a second source of income, this strategy would directly benefit male dairy 

producers. Additionally, it would help female dairy producers indirectly by relieving them of the 

responsibility of gathering animal feed and cleaning the cattle shed. Simultaneously, it would divert 

male farmers' focus away from the sole reliance on milk income. Given that dairy cows produce more 

dung when their feed consumption increases, male dairy farmers would be incentivized to gather and 

provide ample feed for the dairy animals to augment their earnings from dung sales. Additionally, it is 

crucial to foster effective communication and social cohesion within farmer communities, both offline 

and online, to ensure that the introduction of digital technologies does not undermine traditional social 

structures and interactions. 

By integrating these recommendations into policy formulation and development initiatives, 

stakeholders can create a more inclusive and sustainable dairy sector that promotes gender inclusivity, 

enhances livelihoods, and maximizes the potential benefits of dairy breeding technologies without 

disrupting the innovation environment. Ultimately, this research contributes to understanding the 

complex interplay between technology, gender dynamics, and social norms, providing valuable 

insights for future research and practical implementation in the agricultural sector. 
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This interplay between technology, gender dynamics, and norms is presented by the Actor-Network 

theory, which postulates a complex interaction between technology and other variables within the 

innovation environment. The theory classifies interacting variables as actors made up of assemblages. 

The variable in our study includes dairy breeding technologies (improved dairy cattle breed and digital 

dairy applications) which are made up of feeding, health, milking, and other management activities 

interact differently with adopting individuals. The adopting individuals as another variable are made 

up of assemblages like decisions, choices, bargaining power, sex, roles, and other activities that 

determine the level of interaction with technologies. The individual’s environment, as another 

variable, is made up of rules, norms, cultural belief, traditional practices, and mores also determine the 

level of interaction between technologies and members of the society. 
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7. Implications of the study findings for food security 

Food insecurity levels in Tanzania are at an all-time high, and over 5 million people in Tanzania lack 

sufficient food for consumption (Kamer, 2022). Additionally, 15% of households in rural Tanzania 

(including Arusha) are food insecure, with smallholder farmers having poor food spending levels 

(Kazungu & Kumburu, 2023). In Tanzania, societal and gender norms strongly influence food security 

by influencing what and whom society considers acceptable to engage in producing food for 

consumption and sales. Quisumbing et al. (1996) rightly noted that women in developing countries 

significantly contribute to maintaining the three pillars of food security; (a) food production, (b) 

economic access to available food, and (c) nutrition security. Evidence collected within the present 

research (regarding the role of women in ensuring food security for their households) in Arusha and 

Kilimanjaro supports this critical observation by Quisumbing et al. (1996).  

Historically, women in smallholder dairy households in Tanzania have controlled the milking and milk 

sale activities with profits from milk sales channeled into providing nutrition for their households, yet, 

as Swai & Karimuribo (2011) observe, with increased commercialisation enabled by technology, this 

control over milk income has shifted from women to men. In the study areas of Arusha and 

Kilimanjaro, findings indicate that the introduction of improved dairy cattle breeds (AADGG) has 

increased milk productivity and income in households; more so, with the introduction of social media 

and digital dairy applications, smallholder dairy farmers (male and female) have expanded their access 

to information and markets. Conversely, these agricultural technologies have also disrupted the 

prevailing social norms in Arusha and Tanzania, where women controlled milk income, inevitably 

affecting their ability to independently provide nutrition security within their households. 

From the critical findings in this study, this researcher concludes that the implications of disruptive 

agricultural innovation (in this case, AADGG improved dairy cattle and digital dairy applications) on 

adopting societies are double-faced. Whereas disruption and impact can be as clear as transformed 

agricultural practices yielding increased productivity and income for households, other influential 

aspects of society (notably gender norms and dynamics) are also affected, but these effects largely go 

unseen. The introduction of agricultural innovations into these societies (especially rural societies 

where traditional gender-normative roles are frequently entrenched) must incorporate gender 

mainstreaming approaches to counteract shifts that reinforce inequalities. In the cases of Arusha and 

Kilimanjaro, agricultural innovation intended to promote food security has inadvertently disrupted an 

approach to food and nutrition security spearheaded by women in the area, thus reinforcing food 

insecurity. Quisumbing et al. (1996) may have been prescient in stating that women are the key to 

food security in developing countries. Still, it is arguably a reality that has existed long before the 90s, 

and at the very least, the introducers of innovations that aim to positively disrupt established 
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agricultural processes must account for (and tailor their solutions around) gender-based implications to 

avoid entrenching the same issues that they intend to disrupt and remedy. 
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Appendices 

APPENDIX A 

Table A-1 Cross-tabulation of the variable gender and individuals use of DDAs. 

Gender of respondent Respondent uses digital dairy application Total 

 No Yes  

Female 67 23 90 

Male 41 49 90 

Total 108 72 180 

 

APPENDIX B 

Table A-2 Cross-tabulation of the variable age and individuals use of DDAs 

Age of respondent Respondent uses digital dairy application Total 

 No Yes  

18-35 24 1 25 

36-65 65 52 117 

66 and above 19 19 38 

Total 108 72 180 

 

APPENDIX C 

Table A-3 Cross-tabulation of the variable educational level and individuals use of DDAs. 

Educational level of 

respondent 

Respondent uses digital dairy 

application 

Total 

 No Yes  

No formal education 14 2 16 

Primary 71 46 117 

Secondary 15 15 30 

Tertiary 3 3 6 

Vocational  5 6 11 

Total 108 72 180 
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APPENDIX D 

Table A-4 Cross-tabulation of the variable household size and individuals use of DDAs. 

Household size of 

respondent 

Respondent uses digital dairy 

application 

Total 

 No Yes  

2 11 7 18 

3 26 13 39 

4 30 21 51 

5 22 13 35 

6 16 13 29 

7 1 3 4 

8 1 1 2 

9 1 1 2 

Total 108 72 180 

 

APPENDIX E 

Table A-5 Cross-tabulation of the variable herd size and individuals use of DDAs. 

Herd size of respondent Respondent uses digital dairy 

application 

Total 

 No Yes  

1 8 7 15 

2 31 17 48 

3 33 16 49 

4 22 17 39 

5 5 7 12 

6 5 3 8 

8 2 2 4 

10 1 1 2 

13 1 1 2 

14 - 1 1 

Total 108 72 180 
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APPENDIX F 

Table A-6 Cross-tabulation of the variable herd size and individuals use of DDAs. 

Marital status of 

respondent 

Respondent uses digital dairy application Total 

 No Yes  

Single  15 4 19 

Married 88 64 152 

Widowed 5 4 9 

Total 108 72 180 

 

APPENDIX G 

Table A-7 Cross-tabulation of the variable major cattle manager and individuals use of DDAs. 

Major cattle manager Respondent uses digital dairy 

application 

Total 

 No Yes  

Household head 25 22 47 

Spouse 34 20 54 

Child 7 - 7 

Relative 14 8 22 

Both H.head & Spouse  28 22 50 

Total 108 72 180 

 

APPENDIX H 

Table A-8 Cross-tabulation of the variable social group membership and individuals use of DDAs. 

Social group 

membership 

Respondent uses digital dairy application Total 

 No Yes  

No 84 53 137 

Yes 24 19 43 

Total 108 72 180 
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APPENDIX I 

Table A-7 Cross-tabulation of the variable household role and individuals use of DDAs. 

Household role of 

respondent 

Respondent uses digital dairy 

application 

Total 

 No Yes  

Household head 31 56 87 

Spouse 57 15 72 

Child 10 - 10 

Grandchild 2 - 2 

Relative 5 1 6 

Hired labourer 3 - 3 

Total 108 72 180 

 

APPENDIX J 

Table A-7 Cross-tabulation of the variable primary source of income and individuals use of DDAs 

Primary source of 

income 

Respondent uses digital dairy 

application 

Total 

 No Yes  

Dairy 56 33 89 

Crops 38 27 65 

Business 12 9 21 

Salary 1 3 4 

Others  1 0 1 

Total 108 72 180 
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APPENDIX K 

Table A-7 Cross-tabulation of the variable secondary source of income and individuals use of DDAs. 

Secondary source of 

income 

Respondent uses digital dairy 

application 

Total 

 No Yes  

None 15 7 22 

Dairy 35 29 64 

Other livestock 6 2 8 

Crops 24 19 43 

Business 24 14 38 

Salary 3 1 4 

Others  1 0 1 

Total 108 72 180 
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APPENDIX L 

FOCUS GROUP DISCUSSION 

 

ORAL CONSENT   

 

My name is Immaculata Okeke, and I am a student at the University of Hohenheim, Stuttgart. The 

department of Animal Breeding and Husbandry in the Tropics and Subtropics, together with the 

Gender and Livestock Genetics team of the International Livestock Research Institute, and in line with 

the African Dairy Genetic Gains (AADGG) project, are conducting a survey to investigate the 

Implication of dairy cattle breeding technologies on existing societal norms and gender dynamics 

in Tanzania's small-scale farming and rural households. Specifically, this survey will answer the 

question, "how does the introduction of new dairy breeds and digital dairy applications affect 

and is affected by norms and dairy cattle management roles within households? " and “what are 

the negative and positive effects of using these dairy breeding technologies?" 

For this, we would like to discuss with members of your farmers' group. The discussion will last 1 

hour or less and will be recorded with every participating member's permission for reference. The 

recording will not be shared with anyone outside the direct research team, and all the information you 

provide will remain confidential on our side. Still, we may not be liable for any participating member 

who chooses not to keep the outcomes confidential. Your participation in this survey is entirely 

voluntary, and no statement made will be linked back to you. The discussion is for research purposes, 

and members' names and identities will not appear in any publication or presentation of the study 

reports. However, if the group agrees, we will take a picture of you for referral purposes/ 

documentation and write down your contact information if recordings are lost or unclear. You are free 

to refuse to discuss any questions that you feel are not appropriate or that make you feel 

uncomfortable. You may leave the discussion group at any time. You may ask us any questions about 

the study during the discussion. 

 

There is no anticipated discomfort for those contributing to this study, so the risk to participants is 

minimal. Although you may not directly benefit from participating in this study, your information may 

lead to improved dairy technology development and introduction in the community. 

 

 If you have any concerns about this study, you may contact: 

 

Immaculata Okeke                                                       Dr. Eliamoni Lyatuu(PhD) 

+49(0)15215677260                                                    E.Lyatuu@cgiar.org  

Immaculata.okeke@uni-hohenheim.de                      

   Universität Hohenheim,                                              AADGG Coordinator Tanzania 

70599, Stuttgart, 

Germany 

 

(If the respondent consent to the interview, tick the box below, but in any case, if they do not consent 

to it, thank them for their time and leave). 

 

 

□ Oral informed consent received 

 

Signature of interviewer:                                                Date:  /  /   

 

Farmers's group Representative _______________________________ 
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FGD Questions 

What other negative and positive gendered impacts of adopting the improved dairy breeding 

technologies (labor, nutrition, income)? 

1. How do you feel about the improved dairy cattle breeds and the digital dairy applications? 

Probe: Tell me about the positive experiences you have had with these technologies 

What about the negative experiences? 

What gender norms and dynamics are likely to affect the adoption of dairy cattle breeds and 

digital dairy applications? 

2. Who or what made you decide to keep the improved dairy cattle breeds or use the digital dairy 

applications? 

Probe:  When you decided to adopt these dairy breeding technologies (AI), what 

characteristics were you looking out for? 

3. What challenges are you facing in adopting/using these dairy breeding technologies in their 

households and community? 

Probe: Who in the community is most affected by these challenges? 

Are there any specific challenges common with women/men dairy farmers? 

4. What type of people in your community adopt these dairy breeding technologies the most? 

How does introducing dairy breeding technology influence intrahousehold gender dynamics? 

5. How has adopting these dairy breeding technologies affected the role you play in dairy cattle 

management in your household? 

6. How would you describe your role in dairy cattle management in your household? 

7. How do you feel about sharing income from milk sales in your household? 

What are the existing gender constraints affecting the use of the AADGG dairy breeds and 

digital dairy applications? 

8. Tell me about your experience with using digital dairy technologies in your household 

Probe: Consider women's inability to buy phones without their partner's consent. 

Was it because they cannot afford the phones or your spouse says no? 

9. Who is not engaged on AADGG? 

Probe: Why did you/ they stop using them? 

Are you interested in joining the programme? 

10. Are you satisfied with using these dairy breeding technologies? 

Probe: How would you want it to be improved? 

11. Are there other things you would like to discuss about the AADGG and the digital dairy 

platform? 

Dairy breeding technologies (AADGG feedback SMS, AI technology, and feed technology, 

Synchronization, E-extension) 

Note: Dairy breeding technologies used in this tool represent both the AADGG breeds of dairy cattle 

and digital dairy applications. 
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APPENDIX M 

KEY INFORMANT INTERVIEW 

(AADGG team & social media platforms coordinators) 

 

ORAL CONSENT 

 
My name is Immaculata Okeke, and I am a student at the University of Hohenheim, Stuttgart. The 

department of Animal Breeding and Husbandry in the Tropics and Subtropics, together with the 

Gender and Livestock Genetics team of the International Livestock Research Institute, and in line with 

the African Dairy Genetic Gains (AADGG) project, are conducting a survey on The implication of 

dairy cattle breeding technologies on existing societal norms and gender dynamics in Tanzania's 

small-scale farming and rural households. The survey was created to understand how men and 

women dairy farmers adopt dairy cattle breeding technologies and how it affects the roles they play in 

their households.   

To achieve this goal, we are conducting interviews with individuals who have engaged with the target 

group on adopting improved dairy farming technology. We are particularly interested in hearing about 

your experience in this area but only if you consent. The interview will last 1 hour or less and will be 

recorded with your permission for reference. The recorded information will be transcribed to ensure 

that all the information we document is accurate. The recording will not be shared with anyone outside 

the direct research team, and all the information you provide will remain confidential. Your 

participation in this survey is entirely voluntary, and no statement made will be linked back to you. 

The discussion is for research purposes, and your name and identity will not appear in any publication 

or presentation of the study reports. However, if you agree, we will write down your contact 

information in case some issues in the questionnaire are unclear. You are free to refuse to answer any 

questions that you feel are not appropriate or that make you feel uncomfortable. You may end the 

interview at any time. You may ask us any questions about the study during the discussion. 

 

There is no anticipated discomfort for those contributing to this study, so the risk to participants is 

minimal. Although you may not directly benefit from participating in this study, your information may 

lead to improved dairy technology development and introduction in the community 

If you have any concerns about this study, you may contact: 

 Immaculata Okeke                                                          Dr Eliamoni Lyatuu 

+49(0)15215677260                                                         E.Lyatuu@cgiar.org 

Immaculata.okeke@uni-hohenheim.de 

Universität Hohenheim,                                                  AADGG Coordinator Tanzania 

70599, Stuttgart,                                                             +255 

Germany 

(If the respondent consent to the interview, tick the box below, but in any case, if they do not consent 

to it, thank them for their time and leave). 

 

□ Oral informed consent received 

 
Signature of interviewer:                               Date:  /  /   

 

Signature of interviewee:                                          Date:  /  /   
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Research Question 

What gender norms and dynamics are likely to affect the adoption of dairy cattle breeds and 

digital dairy applications? 

1. Tell me about your work with dairy farmers; how are you connected to them? 

Which farmers are you connected to 

2. Generally, what do you think about how agricultural innovations are being adopted among 

female and male farmers in your area?  

3. What kind of farmers adopts innovations in agriculture in your area? 

4. What is society's expectation of mane and women regarding adopting these improved dairy 

breeding technologies? 

What are the existing gender constraints affecting the use of the AADGG dairy breeds and 

digital dairy applications? 

5. What do you think about how the AADGG dairy cattle breeds and digital dairy application are 

being adopted among male and female farmers in your area? 

6. What kind of farmers adopts digital dairy applications and AADGG dairy cattle breeds more? 

7. Who had more challenges? Why do you think this is? 

8. What do you hear farmers say about the digital dairy application and AADGG dairy cattle 

breeds as opposed to conventional extension education and the use of indigenous dairy cattle 

breeds? 

Who is saying it, and why? 

9. What do you think are the motivating factors for adopting these digital apps/AADGG's dairy 

cattle by male and female dairy farmers? 

What farmers are most motivated and why 

Consider the social markers – Age, ethnic group, marital status, education level 

10. What gender-specific concerns and demands are most frequently made by dairy farmers on the 

use and adoption of digital dairy apps and the AADGG's dairy cattle breeds of interest at the 

societal and family levels?  

11. How does the community see these farmers who adopted dairy breeding technologies? What 

about those who do not adopt? 

What group of people does it affect more? 

12. From your observations, how would you explain the adoption pattern among female farmers? 

What other negative and positive gendered impacts of adopting the improved dairy breeding 

technologies (labor, nutrition, income)? 

13. How would you describe the impact of these dairy breeding technologies?  

        Have they addressed the need of the targeted audience 

14. Have you seen any negative effects on women and men dairy farmers' households/ society due 

to the adoption of either digital applications for dairy farming or the AADGG breeds of dairy 

cattle? 

15. What are the positive effect for various groups of dairy farmers? 
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APPENDIX N 

INTRA-HOUSEHOLD SURVEY 

Dear Respondent, 

Hi! I am a Master's student at the University of Hohenheim studying Agricultural Economics. The 

department of Animal Breeding and Husbandry in the Tropics and Subtropics, together with the Gender 

and Livestock Genetics team of the International Livestock Research Institute, and in line with the 

African Dairy Genetic Gains (AADGG) project, are conducting a survey on the Implication of dairy 

cattle breeding technologies on existing societal norms and gender dynamics in Tanzania's small-

scale farming and rural households. The survey was created to understand how dairy cattle breeding 

innovations, together with any associated technologies, affect societal norms and gender dynamics and 

specifically “Identify gender norms and dairy cattle management roles within the household likely 

to affect the adoption of dairy cattle breeds and digital dairy applications" and "explore how 

introducing dairy breeding technology affect dairy cattle management roles within households." 

To achieve this, I would like to ask you some questions concerning the research title. Kindly express your 

sincere opinion about the questions directed to you. Your participation in this survey is entirely voluntary, 

and no statement made will be linked back to you. The discussion is for research purposes, and your name 

and identity will not appear in any publication or presentation of the study reports. All responses will be 

treated with absolute confidentiality and strictly used for this research. Although you may not directly 

benefit from participating in this study, your information may lead to improved dairy technology 

development and introduction in the community. Thank you for being so cooperative, and stay healthy! 

Date: ……………………………………………………………… 

Interviewer: ………………………………………………………………………….. 

 

For the following questions, tick ( ) for the option that applies to you (for multiple-choice questions) and 

fill in your answers for open-ended questions. 

1. Respondent name: ……………………………………………………………….. 

2. District: ………………………………………………………………….. 

3. Ward: …………………………………………………………………….. 

4. Village: …………………………………………………………………… 

5. Respondent ID ……………………………………………………… 

6. Phone number of the respondent …………………………. 

7. Gender of the respondent:   Male o       Female o 

8. Role in the household: Household head o      Spouse o  Child o      Grand-child o 

9.    How many people live in your household: …………………………………………………………? 

10. Age of the respondent (years):   18-35 o     35-65 o     65+o      

11.  Level of education: No formal education o  Primary o   Secondary o   Bachelors degree o   

Postgraduate o     

12. Marital Status: Single o   Married o    Divorced o   Widowed o 

Demographic questions 
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13. Do you (yourself) belong to a social group (Dairy Cooperatives, Savings group, Merry-go-round): Yes 

o No o 

14. If yes, which social groups do you belong to? (list all social groups to which you belong ) 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

………………………………………………………………………………………………. 

15.    Which cattle breed does the household keep? 

………………………………………………………………….. 

16.    What is the herd size of the improved cattle breed kept by the household? 

……………………………………. 

17.    In which year did you start keeping the improved dairy cattle breed?  

18.    Who makes the final decisions on these cattle? (E.g who makes decision to sell?)   Household head o      

Spouse o  Child o      Grand-child o 

19.  Who mainly manages the cattle on a daily basis? Household head o    Spouse o  Child o      Grand-

child o 

20.   What other livestock species does the household keep? Poultry o Goats o Sheep o Pigs o 

Donkeys/Horses o Rabbits 

21.    What is the primary source of monthly household income? Livestock  o     Crops   o      Business  o     

Salary  o 

22.       What percentage share of the household income is contributed by you (Monthly): 

……………………………………………  

23.      Do you (yourself) have a secondary source of income?  Yes o   No o 

24.  Do you have a smartphone?   Yes o   No o 

25.   Do you or any member of your household use a digital dairy application? Yes o No o   If no,   Why? 

26.   In which year did you/other member of your household adopt the digital dairy application?  

27.   Which member of the household uses the digital dairy applications?   Household head o    Spouse o  

Child o      Grand-child o 

28.   Which digital dairy application does this member of the household use ? 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

………………………………………… 

 

  

29.  Which of them is your most preferred and why? 

……………………………………………………………………………………………………………
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……………………………………………………………………………………………………………

…………………………………………………………………………………………………… 

 

 

30.   How did you learn about this digital application? 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

…………………………………………………………………………………………………… 

 

31.   Which of the following information on dairy cow farming do you receive from the digital application 

you use most? Fodder management o Calf rearing o Proper feeding o Hygiene o Vaccination o 

Disease prevention o Deworming o Fertility management o Better breeding practices o Advisory 

on use of data/data management o Breeding technology (AI) o Other (specify) o 

32.  Which of the information on dairy cattle management is most beneficial? Fodder management o Calf 

rearing o Proper feeding o Hygiene o Vaccination o Disease prevention o Deworming o Fertility 

management o Better breeding practices o Advisory on use of data/data management o Breeding 

technology (AI) o Other (specify) o 

 

33.   Which of the information on dairy cattle management is the most beneficial? 

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

……………………………………………………………………………………………………………

………………………………………… 

34.  What other information would you want but is not offered by the digital application? 
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The following questions are focused on the dairy cattle breed before the introduction/adoption of improved breeds of dairy cattle.  

35.   To what extent do you agree to the below statements? Choose one option for each statement 

 
Before After 

  
Strongly 

Disagree Disagree 

Neither 

agree nor 

disagree Agree 

Strongly 

agree 

Strongly 

Disagree Disagree 

Neither 

agree 

nor 

disagree Agree 

Strongly 

agree 

The milk production of the dairy cattle 

was low 
o o o o o o o o o o 

The household income was low                              o o o o o o o o o o 

My share of household income 

contribution was low 
o o o o o o o o o o 

I controlled the income generated from 

milk sales 
o o o o o o o o o o 

I made significant decisions concerning 

the dairy cattle 
o o o o o o o o o o 

I decided the amount of milk consumed in 

the household (as compared to the amount 

sold) 

o o o o o o o o o o 

I decided on the amount of milk sold (as 

compared to the amount consumed in the 

household) 

o o o o o o o o o o 

The time spent in dairy cattle management 

was high 
o o o o o o o o o o 

The time I spent on dairy cattle 

management was high 
o o o o o o o o o o 

 

How  do dairy breeding technologies influence intra-household gender dynamics 
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36.   What was the average amount of milk production per day Before and After adopting an improved 

dairy cattle breed in; 

Before After 

Wet season Dry season Wet season Dry season 

    

 

37.   What was your percentage share of household income contribution from dairy activities Before and 

After the adoption of improved dairy cattle in; 

 

Before After 

Wet season Dry season Wet season Dry season 

    

 

 

38.   What was your household average monthly income Before and After adopting an improved dairy 

cattle in; 

 

Before After 

Wet season Dry season Wet season Dry season 
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The questions below are focused on changes related to dairy digital application service used (39-44) 

 

39. Before and After the introduction /adoption of your preferred digital dairy application, to what extent do you agree to the below statements? Choose one option on 

each statement 

 
Before After 

  Strongly 

Disagree Disagree 

Neither 

agree nor 

disagree Agree 

Strongly 

agree 

Strongly 

Disagree Disagree 

Neither 

agree nor 

disagree Agree 

Dairy cattle productivity was low. o o o o o o o o o 

I received more information about dairy 

cattle management 
o         

I received information as soon as I needed it          

I received information surrounding dairy 

cattle management from the agricultural 

veterinarian.                      

o o o o o o o o o 

I received information surrounding dairy 

cattle management from other sources 

(including newspapers, Extension officers 

etc) 

o o o o o o o o o 

Dairy farmers met regularly at cooperatives 

to pass on important information. 
o o o o o o o o o 

I had little or no knowledge of using phones 

to receive and send messages. 
o o o o o o o o o 

I exchanged information more with my 

neighbors who owned dairy cattle on dairy 

cattle management. 

o o o o o o o o o 

I knew more on how to manage the cattle o o o o o o o o o 

The household trusted me more with the 

management of the cattle 
o o o o o o o o o 
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40.   How regularly did extension officers visit and train farmers before the introduction of the digital 

application? .............................................................. 

 

41.   How regularly do extension officers visit and train farmers after the introduction of the digital application? 

.............................................................. 

 

42.   How regularly did farmers meet at the cooperative to share information before the introduction of the 

digital application? ......................................................... 

 

43.   How regularly do farmers meet at the cooperative to share information after the introduction of the digital 

application? ......................................................... 

 

44.   Has the content of the farmers' meetings at the cooperatives changed after introducing the digital 

application services (i.e., are more concrete messages being exchanged)? 

………………………………………………………… 

 

45.  Have you encountered any problem in adopting improved dairy breed?   Yes o       No    o 

 

46.  If yes, which problems did you encounter in adopting improved dairy cattle breed? Traits o I do not 

benefit so much from sales o The benefit from sale of milk is not adequately shared within the household 

o Labour intensive in terms of management o The cost of maintaining the improved breed is high 

compared to the indigenous breed o 

 

47.  If the problem is with the traits, which trait of dairy cattle is of major concern? The weight of the dairy 

cattle o The height of the dairy cattle o The gestation period o The susceptibility to the disease o The 

milk production o Others o 

48.  If the problem is labour intensive in terms of management, which management practice requires much 

labour from you/your household? Feeding o Watering o Health o Supervision o 

Household gender dynamics likely to affect adoption of dairy breeding technologies 
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49.  If the problem is the high cost of maintaining the improved breed compared to indigenous, which of the 

following costs are high in dairy cattle management? Time cost o Labor cost o Housing cost o Feed cost 

o Vaccination cost o Veterinary cost o Others (specify) o 

 

This section seeks to list the problems you encountered in adopting digital dairy applications.  

50.  Have you encountered any problem in adopting dairy digital application? Yes o No o  

51.  If yes, what are the problems you encountered in adopting dairy digital application? I do not know how to 

access the services through my phone o There are charges attached to the service usage o I cannot afford 

a phone o I am not allowed to use phones o Other (specify) o 

52.   Do you intend to continue using the digital application? Yes    o           No   o 

53.   If "No," what is your reason for that? 

………………………………………………………………………………………… 

54.   If "Yes," why?.................................................................................................................................. 

55. What do you think should be modified in the app to improve the service? 

.............................................................................................................................................................................

.............................................................................................................................................................................

....................................................................................................................................... 

 

Thank you very much for participating in the survey, and we appreciate your time and insights 
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APPENDIX O 

VIGNETTE 

 

 

Who is Neema? 

Neema Mbise is the wife of Mr. Joseph Mbise from the Arusha/ 
Kilimanjaro (depending on the region where the FGD is holding) 
region of Tanzania. Neema is a very industrious woman who owns 
herds of improved dairy cattle, as seen in the picture. She handles all 
the management activities, which range from cleaning the cattle shed, 
feeding, watering, getting the feeds for her cattle, and managing their 
health conditions. Neema is a dairy farmer who loves development, 
she believes that dairy management can be made hassle-free with the 
use of smartphones and other technologies. Neema uses digital dairy 
applications and belongs to dairy farmers’ social media platforms, 
where she gets information on better management practices, the milk 
market, and milk prices. Neema advertises and sells her cow on social 
media by putting up pictures to attract interested buyers. When she 
needs the assistance of an extension officer, AI technician, or vet 
doctor, she calls them and gets the required information as soon as 
needed. Overall, Neema Mbise is an example of a modern dairy 
farmer. 


