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Abstract 
The purpose with this study is to investigate the various aspects that affect the social 

acceptance of solar technology among coffee co-operatives members in rural Kenya. The 

coffee production is a business highly affected by climate change with a small profitability 

margin for the producers. A reduction of fuel cost is of importance for the coffee farmers and 

a transition to a green renewable energy source could mean a safer, more reliable and 

environmental friendly energy source than the farmers existing solution consisting of 

electricity from the grid, diesel and paraffin. Growth in the agricultural sector has been 

proven to be an effective tool in reducing poverty in developing countries. With over 6 

million people in Kenya directly or indirectly employed by the coffee industry, the successful 

implementation of renewable energy would affect a lot of families. Social acceptance is 

identified as one of the influential factors determining the success of implementing a new 

technology.  

 

This study has identified various aspects affecting the coffee co-operatives members 

preconception and social acceptance of solar technology. At a first stage the members’ 

knowledge, awareness and understanding of their alternatives affect their preconception of 

solar technology. At the second stage, five perceived attributes of innovation affect the 

members’ social acceptance. These are; relative advantage, compatability, complexity, 

trialability and observability. In this social context trialability and observability are identifies 

as the most influential factors enabling the members to identify the relative advantage of solar 

technology in comparison to electricity, diesel and paraffin. A demonstration of solar 

technology in proximity to the coffee co-operatives members would further enhance the 

social acceptance as more members would be able to try out the technology and get a better 

understanding of the technology based on observable tangible aspects.   

 

 

Keywords; Social Acceptance, Diffusion of Innovation, Base of the Pyramid, Technology 

Acceptance Model, Solar Technology, Renewable Energy, Coffee Co-operatives 
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1. Introduction	

In 2015, 193 United Nations’ (UN) member nations agreed on seventeen sustainable 

development goals (SDG’s) to strive for. The seventh goal emphasises the importance to 

ensure access to affordable, reliable, sustainable and modern energy for all. The energy issue 

is essential in many challenges that the world faces today and is connected to topics regarding 

climate change, jobs, food production security and increase in income. By 2030, the UN 

target states that the portion of renewable energy in the global energy mix should increase 

substantially (UN, 2017). Investment in and integration of renewable energy solutions among 

mass users could be one step towards a more sustainable future and the demand for 

renewable energy is increasing all over the world (Alam & Raschid, 2012). 

  

Today, 10.7 per cent of the world population live below the poverty line of 1.90 US dollars a 

day. A vast majority of these 767 million people live in rural areas in developing countries 

and most of them are employed in the agricultural industry (World bank, 2017). 4 billion 

people live off an annual income less than 1500 US dollars. That number constitutes 60 per 

cent of the world population. Prahalad (2005) proposes that companies that recognise this 

group of people as potential customers could create profit and economic growth for their 

business at the same time as they ease poverty for the people they serve. In the case of 

renewable energy, it can be accessed locally in rural areas in developing countries and is 

often the most convenient and economical option for small-scale energy generation (Wilkins, 

2002). 

  

Numerous scholars have studied the drivers and barriers of renewable energy innovations in 

developing countries and have identified social acceptance as one of the most prominent 

barrier (Wilkins, 2002; Simelane & Abdel-Rahman, 2011; Mallet, 2007; Wüstenhagen et al., 

2007). Wüstenhagen et al. (2007) believe that more research on social acceptance and 

adoption of renewable energy innovations among the poorest people is needed given the 

focus on renewable energy policies in developing countries and the importance of social 

acceptance. Until recently, social acceptance has been largely ignored in technology transfer 

studies and its incorporation in technology transfer studies is not unproblematic. There are 

uncertainties about the application of technology adoption and acceptance models related to 

social acceptance (Mallet, 2007). This paper seeks to address these uncertainties and to 
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investigate social acceptance of solar energy technologies among coffee co-operative 

members in rural Kenya. 

 

Coffee co-operatives are our chosen subject, since a reduction in fuel costs is of importance 

for the coffee farmers. The coffee production is a business highly affected by climate change 

with a small profitability margin for the producers. The increase in temperature caused by 

climate change can be harmful to the coffee plants and the farmers must deal with more 

erratic weather, which makes a regular income harder to obtain (Rosenzweig, 2001). Africa 

has been largely affected by the impact of climate change since 1970s. A report from the 

intergovernmental Panel on Climate Change (IPCC) describes the African continent as the 

most affected continent due to significant increases in temperature, dramatic decreases in 

precipitation, cyclones and frequent, intense tropical storms (Ten Have, 2017; IPCC, 2013). 

 

Growth in agriculture in sub-Saharan Africa is four times more effective in reducing the 

extreme poverty rate than growth in other sectors. The small-scale, labour-intensive farming 

and the fact that land is more evenly distributed than human and physical capital in sub-

Saharan Africa are contributing factors that make growth in agriculture an effective way of 

reducing poverty. As the agriculture sectors grow, the farm production increases, leading to 

more plentiful and cheaper food (UNDP, 2012). 

  

Today, almost all coffee co-operatives in Kenya use diesel generators as the energy source 

for their factories (Regional Director We Effect Eastern Africa, 2016). Diesel has a negative 

effect on the health of the people in close approximation and the environment since it emits 

carbon dioxide (Wilkins, 2002). The co-operatives and the individual farmers could benefit 

from a transition to a clean renewable energy source, such as solar energy, that can be 

accessed locally. 

1.1 Purpose of the study  

Social acceptance is one of the most influential factors determining the success of 

implementing a new technology. The purpose of this study is to investigate the various 

aspects that affect the social acceptance of solar technology among coffee co-operatives 

members in rural Kenya. More specifically, the study focuses on the members’ 
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preconceptions about solar technology in relation to their current energy system consisting of 

diesel generators, electricity from the grid and/or paraffin. 

  

In order to investigate the various factors connected to social acceptance, this study is 

concentrated on the following sub-questions: 

-   What preconceptions exist about solar technology among the coffee co-operatives 

members? 

-      What factors affects the coffee co-operatives social acceptance of solar technology and 

which is the most influential factor?  

2. Background: Coffee industry in Kenya 

Kenya is an agricultural country with a lot of arable farmland and more than 60 per cent of 

the population works within agriculture. Coffee and tea are important export goods for the 

country (Landguiden, 2016). Six million people in Kenya are estimated to be employed 

directly or indirectly in the coffee industry and 70 per cent of Kenyan coffee is produced by 

small-scale family farmers with less than 5 hectare land (Kenya Coffee Network, 2016; Gusii 

union, annual report 2016). Coffee is a seasonal crop, which means that the farmers only have 

an income after the harvest (FCS interview summary, 2017). 

  

Coffee producers generally receive a very small portion of the profit, while the multinational 

companies (MNC’s) that act as intermediaries, receive a greater share of the profit. The 

market value of coffee varies widely and sometimes the price of coffee on the world market 

is below the cost of manufacturing the product. A coffee co-operative, that can include from 

one hundred to ten thousand producers, could enable the producers the option to assert more 

power on the world market and demand better conditions (Kenya Coffee Network, 2016). 

They can also help farmers develop methods that can result in higher quality products and 

less expenses. For example, coffee co-operative unions in Kenya help the farmers to grade 

the beans so that farmers get a better price for beans of higher quality (Lind, 2016; Rono, 

2017). 

  

The Kenya National Federation of Co-operatives was formed in 1954 with the objective to 

promote the expansion of the co-operative movement in Kenya. Today, the co-operative 

movement can be found in all key economic industries, agricultural, finance, housing and 
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transportation. The co-operatives are a driving factor of the economic growth in Kenya and of 

the empowerment of its population. In the agricultural sector, there are approximately 4 414 

registered cooperatives with a total of 1.8 million members. This accounts for over 90 percent 

of the production of coffee, tea, pyrethrum, sugarcane, cotton, dairy, fisheries and farm 

purchase (Co-operative Alliance of Kenya limited, 2016). The coffee industry in Kenya is 

characterised by its co-operative system of production, processing, milling, roasting, 

marketing and auctioning coffee (Machakos Union, annual report 2016). There are currently 

16 coffee co-operative unions active in Kenya (Gusii Union, 2017). Practices the four visited 

unions participate in and facilitates include; market the coffee within the region, milling, 

roasting, promoting gender equality, increase awareness about health issues such as HIV and 

AIDS, value addition, lobbying and advocacy for the societies and unions interest, improved 

agronomic practices, soil and water conservation, nutrient management and environmental 

management (Gusii union, annual report 2016; Kipkelion union, annual report 2016; 

Machakos union, annual report 2016; Meru Union, Annual Report 2016). The objective of all 

the CCU could be exemplified by Meru Union’s Mission Statement and objective; 

“To improve the living standards of our members and customers in Meru 

County and beyond through promotion of best practices in Production and 

Marketing of high quality coffee. [...] The union object is to promote the 

economic interest and general welfare of its members in accordance to its 

principles and values.” (Meru Union, Annual Report 2016)  

  

The coffee co-operatives unions (CCU) in Kenya work as an umbrella organisation for the 

affiliate primary farmer co-operatives societies (FCS). The co-operative societies consist of 

farmers within a certain district that chose to be a part of the co-operative. See figure 1 for the 

co-operatives organisation structure. A management board consisting of farmers elected from 

its members runs each FCS. The FCS also decide on which members that should constitute 

the management board of the union. The board decides on the day-to-day operation of the 

union and delegates tasks to the CEO and other employees.  
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Figure 1. Coffee co-operatives structure 

 

Between the time the coffee berries are picked and when they are sold on the world market, 

they go through different processing stages. The primary processing, the removal of the outer 

layer of coffee berries, consist of selecting, pulping, fermentation, soaking, washing, skin 

drying and conditioning, and takes place at the society level of the co-operative structure. The 

second processing which takes place at the union level means that the coffee is being milled 

and involves hulling, polishing and grading the wet-processed berries to remove the second 

layers covering the green coffee bean (see Appendix E). The coffee processing season span 

from five months to seven months depending on the size of the crop (Gusii union, annual 

report 2016). 

3. Literature review 

This part of the paper will begin with introducing the Base of the Pyramid (BoP) market 

theory, which identifies and explains the nature of the social system and the context that the 

co-operatives work within. 

  

Rogers’ (2003) Diffusion of Innovation (DoI) and Davis’ (1989) Technology Acceptance 

Model (TAM) present frameworks to understand and analyse what factors affect a potential 

user’s attitude, preconception and rate of adoption of an innovation. DoI and TAM, together 

with other relevant research regarding technology transfer in developing countries, will be 

used to give a more in-depth understanding of the factors that influence the social acceptance 

of solar energy technologies in this specific case of coffee co-operative members in Kenya. 
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The literature review will also provide the definition of social acceptance that is used in this 

study in order to understand the role of the users’ acceptance of an innovation. 

3.1 Introducing a technology at the base of the pyramid    

BoP is a market-based model of economic growth that ease poverty at the same time as it 

creates profits and growth for multinational corporations (MNCs) (Kirchgeong & Winn, 

2017). The distribution of wealth and the capacity to generate income can be described as an 

economic pyramid of 4 tiers. The population in the world that are wealthy and have numerous 

opportunities to create income can be found at the top of the pyramid. The lowest level of the 

pyramid is referred to as the base of the pyramid (BoP) and consists of the 4 billion people in 

the world that have an annual income less than 1.500 US dollars (Prahalad, 2005).  

  

The population in the BoP market constitutes approximately 60 per cent of the world’s 

population and often lives in rural villages, urban slums or shantytowns. They will, hereafter, 

be referred to as the BoP market. Companies, usually MNCs, which have the resources to 

produce a large number of products at a low cost and sell them with a small profit margin in 

the BoP market could create profit and economic growth at the same time as they offer 

affordable products to the population in the BoP market (Prahalad, 2005). The BoP market is 

receptive of technology innovations and by introducing innovations that are less resource-

intensive and more environmentally friendly, MNCs can enable developing countries to not 

repeat the environmental mistakes of developed countries (Prahalad & Hart, 2002). 

  

A collaboration between MNCs, governments, the BoP population and civil society 

organisations is necessary when introducing a new technology and for economic 

development and social transformation (Vermeulen and Hutte, 2014). Furthermore, serving 

the BoP market differs from serving other markets since the MNCs must first develop a 

commercial infrastructure, which requires investments tailored for the need of that specific 

BoP market. MNCs cannot approach the BoP market in the same way that they approach a 

market at a higher level of the wealth pyramid. A new way of thinking is required to succeed 

in a BoP market (Prahalad, 2005).  
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3.2 Technology Adoption Process   

Several socioeconomic studies identify factors that influence the potential user´s attitude and 

perception about a new technology (Alam & Raschid, 2012). How a technology is adopted 

depends on numerous external variables and how the new technology is introduced in the 

social context. Rogers’ (1962) Diffusion of Innovation (DoI) and Davis’ (1989) Technology 

Acceptance Model (TAM) both seek to explain the different stages that influence the 

technology adoption (also referred to as technology transfer) process. This study will, 

hereafter, discuss the first two stages in DoI and TAM since it is the stages that affect the 

social acceptance of a new technology and therefore what this study aims to investigate. 

Knowledge and external variables affecting the attitude towards an innovation will first be 

discussed followed by a more in-depth description of the persuasion stage of a new 

technology. 

 

Rogers (2003) defines diffusion as the rate of adoption of an innovation and is the relative 

speed of which said innovation is communicated through certain channels over time and by 

members of a social system. Rogers describes the innovation-decision process in five stages, 

where the future possible users are motivated to reduce the uncertainty about the suggested 

implementation of an innovation. The first stage, knowledge, is when an individual or a group 

learns about the existence of the innovation and attempts to seek information about it. The 

second stage, persuasion, occurs when the individual or the group knows about the 

innovation and has developed an attitude towards it, based on knowledge, experience, 

communication and other influencing factors (Rogers, 2003; Sahin, 2006). The three 

following stages in DoI are; decision, implementation and confirmation (Rogers, 2003).   

 

Davis (1989) TAM explains how external variables as well as the potential users perception 

and attitude towards new technologies affects the social acceptance (Venkatesh & Davis 

2000). It is one of the most well-known and used theories for acceptance of information 

systems and this study has used the model adapted to not only analyse acceptance of 

information systems but also of renewable energy systems (Igi Global, 2016). TAM contains 

five influential stages and explains the contributing factors for how a new technology is 

received, leading to the actual use of the system among the people within the social context. 

External variables are by Davis (1989) identified as the first stage in TAM, followed by the 

persuasion step consisting of the perceived usefulness and the perceived ease of use of the 
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system. A higher perceived usefulness and perceived ease of use of a new technology will 

positively influence the user’s attitude directly towards the new technology and indirectly 

influence the user’s intention to use it (Alam & Raschid, 2012; Davis, 1989). The following 

three stages in TAM are; Attitude towards using, Behavioural intention to use and Actual 

system use (Davis, 1989).   

3.2.1 Knowledge and external variables 

Knowledge, social awareness and lack of understanding of alternatives are all identified as 

contributing factors behind the slow adoption of a new technology and especially for growth 

of renewable energy solutions in developing countries (Alam & Raschid, 2012). Renewable 

energy is expensive, but the benefits are enduring as well, therefore, the level of awareness is 

important to make an informed decision assessing the benefits and disadvantages (Alam & 

Raschid, 2012; Venkatesh & Davis, 2000). Previous research has found that diffusion of 

innovation in rural areas require more effort in informing and educating the population than 

in urban areas were people in general have an higher degree of education (Karakaya & 

Sriwannawit, 2015). 

  

The innovation-decision process starts with the knowledge stage according to Rogers (1962). 

This is when the future possible users learn about the existence of the innovation and seek 

more information about how and why it works. In this stage, awareness is created and spread 

and may lead to encouraging the surrounding to gather more information about the 

technology, to make a more informed decision in the future (Sahin, 2006). 

  

External variables by Davis (1989) explained as the first stage in TAM are specific 

technology characteristics and individual attributes mediated by beliefs that affect the 

conditions for an innovation's adoption process (Christensen, 2013). To make information 

cheap and accessible is of great importance since a higher level of social awareness and 

knowledge about the technology will lead to a stronger perceived behavioural control that 

positively influences the user’s attitude towards the new technology and indirectly influences 

the user’s intention to use it (Alam & Raschid, 2012; Venkatesh & Davis 2000). Also, the 

understanding of the different potential alternative solutions available and their respective 

impact and implication are of great importance for the social context. According to Davis 

(1989), all these factors are identified as external variables which are connected to knowledge 
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and awareness and affect the perceived usefulness and perceived ease of use for the potential 

future users. 

3.2.2 The persuasion stage 

The persuasion stage consists of what Rogers (2003) defines as perceived attributes of 

innovations. The attributes are; (1) relative advantage, (2) compatibility, (3) complexity, (4) 

trialability and (5) observability. According to Rahman et al. (2013) these five attributes are 

the most influencing factors in determining an innovation's rate of adoption and stands for 49 

to 87 per cent of the variance in the rate of adoption.  

  

This study will present a more detailed description of the perceived attributes of innovation 

one by one. In order to present a holistic understanding, the attributes will be reinforced by 

several studies regarding technology transfer, social acceptance with consideration to within 

which social context and market the actors operate in. 

3.2.2.1 Relative advantage 

The relative advantage of an introduced innovation is explained by which the potential user 

perceives the innovation as being better than the existing alternative. Relative advantage can 

also be viewed as the ratio of the expected benefits and the costs of the adoption of the 

innovation. Relative advantage can be measured by studying economic profitability, low 

initial cost, lower perceived risk, decrease in discomfort, savings in time and effort and 

immediacy of reward. Relative advantage has a positive correlation to diffusion rate (Rahman 

et al, 2013). Relative advantage has been found as one of the strongest indicators of an 

innovation's rate of adoption by diffusion scholars and is important when demonstrating and 

presenting the possible gains to the top management/decision makers (Caesarius & 

Hohenthal, 2017). 

  

The behavioural intention to use a technology system is identified with two main factors, the 

user's perceived usefulness and their perceived ease of use (Vijayasarathy, 2003; Venkatesh 

& Davis, 2000). The perceived usefulness refers to the degree of how useful a system will be 

and to which degree the new system will improve the performance of the current system 

(Hauser & Shugan, 1980). It affects both the attitude towards using the technology and the 

actual intention to use it (Vijayasarathy, 2003). The perceived usefulness also consists of to 

what degree the new technology can facilitate and ensure a more stable and secure operation, 
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including cost, social impact, aesthetics and other behavioural factors are combined and 

estimated relative to each other (Alam & Raschid, 2012).  

  

Cost is a factor that plays an important role, especially when it is a big investment. A decision 

that incurs a big cost in relation to the existing funds may result from efforts to overcome 

previous interdependencies, knowledge barriers and to create a stability in the organisation 

with a rearrangement of the structure and routines (Caesarius & Hohenthal, 2017; Kats & 

Shapiro, 1986; Nelson & Winter, 1982). 

  

There exists a causal relationship between the perceived usefulness and the perceived ease of 

use since it suggests that an individual's perception of how easily managed and used a system 

is will influence the users’ perception about the usefulness of the system (Vijayasarathy, 

2003). 

3.2.2.2 Compatibility   

The degree of which a user perceives an innovation as being coherent with their socio- 

cultural norms or coherent with their values, needs, current solution and experiences (Rogers, 

2003). Compatibility can be divided into organisational compatibility and technical 

compatibility. Organisational compatibility means how well a new technology aligns with an 

organisation’s policies, processes, routines and other patterns of behaviour that affect the 

organisations members action and activities. The relationship between an organisation’s 

current technical solution and technologies available on the market and have not yet been 

adopted by the organisation is defined as the technical compatibility (Caesarius & Hohenthal, 

2017). An organisation’s current technologies set the scope and pace for the implementation 

of a new technology (Collins et at, 1988). 

  

Electricity, water, refrigeration and other essential services all offer business opportunities for 

MNC if they adopt their strategies to fit the need of the BoP market (Prahalad & Hart, 2002). 

Small scale farmers, with less than five hectares of land each constitute a large portion of the 

BoP population. They live in remote areas in developing countries and often lack access to 

capital, financial services, modern technology and infrastructure (UNDP, 2012). 

  

Compatibility has a positive correlation to diffusion rate. Incompatibility between cultural 

values, social norms and an innovation can slow down or completely prevent the adoption of 
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the innovation. The more an innovation is compatible with the practice that it substitutes, the 

less it requires a change in behaviour by its users and, thus, the adoption rate increases 

(Rogers, 2003).                                                         

3.2.2.3 Complexity� 

The complexity of an innovation process is defined as the degree of which the user perceives 

the innovation as complicated to comprehend or use in comparison to existing alternatives. 

Complexity has a negative correlation to the diffusion rate. Complexity is a large barrier to 

adoption when it comes to completely new ideas. On the other hand, if the innovation has a 

high compatibility with existing practises, the complexity attribute will not have a large 

impact in the adoption rate. 

  

The perceived ease of use is defined as being the degree of which the use of the system will 

be effortless (Hauser & Shugan, 1980) and relates to the user’s opinion regarding the 

installation, regular usage, maintenance and recycling of the new technology (Alam & 

Raschid, 2012, Davis, 1989). The perceived ease of use will affect the user's attitude towards 

the technology (Vijayasarathy, 2003). 

3.2.2.4 Trialability� 

The trialability of an innovation process is defined as the degree of which an innovation can 

be experienced on a limited basis. Innovations that are flexible, divisible and include the 

ability to be experimented with will be adopted faster than those that are not. The possibility 

of trying out an innovation before the transformation is implemented, gives the user a chance 

to identify possible obstacles to modify and customize it further so it will work even better in 

the future. A step-wise implementation of an innovation usually means an easier transition for 

the users and increases the success rate of the implementation (Rogers, 2003). 

  

The local knowledge and accessibility of solar technology that is gained from previous 

experiences using the technology is shown by Lay et al. (2013) to have a large effect on the 

decision to use solar technology. The prevalence of solar technology in an area has a positive 

correlation to the adoption rate of the technology. The presence of solar technology in a 

district is an important educational tool and the opportunity for learning-by-doing increases 

the likelihood of adoption (Lay et al, 2013; Rebane & Barham, 2011; Rogers et al, 2008).  
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3.2.2.5 Observability 

The observability of the innovation process is by Rogers’ (2003) defined as the degree of 

how visible the results of an innovation is to others. The easier it is to observe, describe and 

communicate an innovation to the members within the social context, the faster the 

innovation will spread. A higher degree of observability makes the outcome of the innovation 

more observable for the future users and this will affect how fast they will adapt to the 

innovation (Rogers, 2003). 

  

Rogers’ (2003) five perceived attributes of innovation complemented with TAM and other 

relevant technology transfer theories all contribute to the social acceptance of a technology in 

the context of a BoP market. Caesarius & Hohenthal (2017) argue that relative advantage 

together with technical compatibility is commonly referred to as the two most influential 

factors of the innovation adoption process.    

3.3 Social Acceptance 

According to Schweizer-Reis (2008), acceptance is commonly used as a description for 

valuating something positively and for not rejecting it. For a renewable energy source (RES) 

technology to be implemented successfully and reach sustainability, it needs to be accepted 

both by citizens and decision makers. A RES technology could mean either micro-generation 

or a large-scale project that both require some sort of public infrastructure and social 

acceptance from the community becomes a prerequisite (Sauter & Watson, 2007). The social 

acceptance of a RES technology in a community is influenced not only by the ongoing 

project but also the present and implementation of previous RES projects (Yuan et al., 2011). 

Schweizer-Reis discuss two types of social acceptance connected to RES technologies, active 

acceptance and passive acceptance. The different types of acceptance are determined based 

on the user’s action (behaviour) and valuation. Figure 2 illustrates the different dimensions to 

social acceptance and the responding type of acceptance. 
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Figure 2. Dimensions of Social Acceptance (Source: Schweizer-Reis, 2008, p.4131) 

  

The y-axis of the graph represents the user’s valuation (rejection - adoption) of the 

technology and the x-axis represents the user’s action (passive - active) towards the 

technology. Active social acceptance can be found in the top right square and passive social 

acceptance in the top left square of the graph. Active acceptance indicates that the individual 

is acting positively, either with direct or indirect support, towards the implementation of RES. 

Active acceptance requires a high valuation of the change of energy system and an active 

contribution in favour of that change. Passive social acceptance can be interpreted as the 

intention to use a technology and passively accepting it. 

  

Since this study aims to understand decisive factors that determine if a new technology will 

be used, social acceptance is defined as active social acceptance, or in other words the active 

adoption of a technology.  

 3.4 Application of theories  

The purpose of this study is to investigate various aspects affecting the social acceptance of a 

new technology. Diffusion of Innovation theory is used as a tool to identify and classify 

factors affecting the members’ rate of adoption of solar technology. To achieve a deeper 

insight of the elements that influences the members’ attitude towards solar technology, TAM 

is adapted from information systems to energy systems. TAM is then applied to complement 

DoI and elucidate how attitude and perception plays an important role in the social 

acceptance process of an innovation. DoI and TAM have further been complemented with 

technology transfer theories in the context of developing countries. 
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The BoP theory lays the foundation to explain the social context of the coffee co-operatives. 

It also emphasises that serving the BoP market differs from serving other markets and that 

there are factors such as infrastructure that needs to be considered before entering a BoP 

market. The BoP theory is necessary to apply and understand the social context of the market, 

and to understand DoI theory together with TAM and social acceptance on the specific case 

of coffee co-operatives in rural Kenya. Figure 3 shows a combination of the above mentioned 

theories and how they are used in order to gain a deeper understanding of the social 

acceptance.  

 

Figure 3. Analysis framework explaining the two stages considered in this study. The BoP 

market theory is integrated in the entire process and states in which context the social 

acceptance is investigated. 
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4. Method	

To reach the aim of investigating the social acceptance of solar technology, a field study was 

found to be the most suitable method for collecting all information required to be able to 

conduct this study. The field study was conducted in collaboration with We Effect. We Effect 

is a Swedish development cooperation organisation active in 25 developing countries 

working with and applying change in a long-term perspective towards a more equitable and 

sustainable future, with the aim to offer poor and vulnerable people a better life (We Effect, 

2016). The opportunity to conduct this study in collaboration and with support from We 

Effect enabled the authors to interview and observe a great number of relevant respondents. 

4.1 Data Collection  

4.1.1 Field study 

The problem formulation and aim of the thesis required a method that investigated and gave a 

deeper understanding of the coffee cooperatives member’s thoughts and attitudes towards 

solar energy. A field study was chosen as a method since it facilitates an understanding of a 

specific problem at a certain place and, furthermore, it allows for observations and 

comparisons between different research sites (Sanders et al., 2009). The field study gave 

insight of how a local organisation, such as the coffee co-operative unions, in a developing 

country, could implement long term, environmental and economical sustainable solutions and 

provided the authors the opportunity to contribute to the local development. 

4.1.2 Data approach 

The method used for gathering data is of qualitative nature. A qualitative field study gives a 

deeper understanding of the problem and allows for observation on the sites chosen. The 

primary data was collected through interviews. Interviews were held with a number of 

relevant persons connected to the coffee co-operatives. By interviewing people from different 

roles within the co-operative, for example an individual small-scale farmer and the 

management of the co-operative, it was possible to gain a holistic insight about the members’ 

opinions and preconceptions. 
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4.1.2.1 Interviews 

A qualitative interview facilitates a more in depth perspective of the data than quantitative 

methods. A semi-structured interview leaves room for personal feelings and experience and 

the interviewee has the opportunity to illuminate whatever they feel is the most important 

factor they want to communicate to the interviewer. The interviews can also be adapted for 

each person being interviewed and the structure is flexible and can change during the 

interview (Kvale & Brinkmann, 2014). A template for each interview was created to provide 

the authors with a framework to work from and to make sure that the interviews were 

relevant. Templates help the interviewer prepare for an interview and may also lead to more 

extensive data (Marshall & Rossman, 2011). 

  

One of the main advantages with group interviews is that the interview subjects can interact 

and discuss the questions with each other. Jensen (1991) means that the interview subject 

opinions are strengthened by the presence of other people and that makes it easier for the 

interviewer to understand and capture everyone's opinions and thoughts. One potential 

drawback with group interviews is that the interviewees might be afraid to voice their 

thoughts, especially when discussing more personal sensitive subjects (Jensen, 1991). During 

the interviews, the interviewers sometimes addressed specific people in the group to get their 

point of view of the topic. If there were women present during the interviews, the authors 

tried to address them personally since the women were the minority in the interview group 

and might not feel comfortable raising their voice. 

  

All interviews were recorded and noted meticulously by hand by one of the researchers while 

the other one was mainly in charge of conducting the interview and asking questions. 

4.1.2.2 Observations 

In addition to interviews and group interviews, observation was used as a method for 

collecting data. By observation, an author can detect complex interaction in social settings 

that might otherwise go unnoticed. Therefore, it is important to use observation during 

indepth interviews where the body language, tone of voice, and other linguistic messages can 

be observed, complementing the words spoken (Marshall & Rossman, 2011). Since an 

interpreter was sometimes used during the interviews in this study, observation was a good 

tool for the researches to tell if anything was missed out in the translation and if further 
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questions were needed. Due to cultural differences, interpretations of body language and tone 

of voice could have been misinterpreted, but since observations were used as an indicator for 

the authors to ask more questions, this misinterpretation has an insignificant effect on the 

collected data. During the interviews, the authors also wrote down what we observed. 

Pictures were taken during the field visits to help the authors to recall what everything looked 

like after the visits. 

 

4.2 Development of interview guides 
The interview questions were developed after informal discussions with employees of the We 

Effect Eastern Africa office. The first draft of the interview guides were changed and updated 

with the support from the Project Officer for environment and climate change at We Effect. 

The advice from and the discussion with the employees at We Effect that possess a lot of 

information and knowledge about the subject investigated were instrumental when 

developing the interview guides. 

 

The first questions were developed with the purpose to gain information about the size of the 

organisation, their background and their current energy use to get a better understanding of 

the organisations situation and history. Thereafter, questions regarding the respondents’ 

perception of solar technology were raised in order to get an understanding of their attitude 

towards different energy sources and awareness of their effect on the surroundings. The 

interview questions were phrased in a way that enabled the respondents to answer in their 

own words, with no indications from the authors what type of answer were preferred. For 

example, the authors did not use the word “environment” and instead used the word 

“surroundings” as to not influence the respondents’ answers. The questions were 

reformulated during the interview process to avoid misunderstandings, but still treated the 

same topic in order to obtain comparable results. See Appendix A, B, C, D for the interview 

guides.  
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4.3 Choice of research respondents 

 
(Source: On the world map, 2017)  http://o 

  

Four out of the 16 active Coffee Co-operative unions (CCU) in Kenya were visited for the 

purpose to gather information for this study. The unions visited in chronological order were; 

(1) Kipkelion District Cooperative Union, (2) Gusii Coffee Farmers Co-operative Union 

LTD, (3) Machakos Cooperative Union Limited and (4) Meru Central Coffee Cooperative 

Union LTD. The four above mentioned unions are the ones that collaborates with We Effect, 

with Meru as the biggest Coffee Co-operative Union in Kenya. The different geographic 

locations of the unions create credibility for the study since it can be shown that the results 

are not depending on a certain location if an overall pattern can be found, despite the different 

conditions. The unions will, hereafter, be referred to as the name of the district; Machakos 

Cooperative Union Limited will, for example, be referred to as Machakos union. 

4.3.1 Conducted interviews  

Individual interviews were held with the CEOs of the Coffee Co-operative unions since the 

CEOs were redeemed to have good knowledge about the entire organisation and its members.  
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Group interviews were conducted with the CCU’s board members, if they were available, in 

complement to the information received from the CEOs. 

 

The visited unions planned and organised the field visits to the Farmers Co-operative 

Societies and a representative from the union was present during the group interviews and 

functioned as a translator when needed. The interviews were mainly conducted in English 

and the interviewees helped to translate shorter phrases to each other when clarification was 

needed. This was one of the reasons why group interviews were found to be a suitable data 

collection method. One other reason to why group interviews were preferred over individual 

interviews was that the questions asked required specific knowledge that different people 

possess and the interview subjects were able to discuss the different topics with each other. 

While conducting the interviews, the answers from our respondents sometimes had the nature 

of being overly positive regarding solar technology. This fact might have influenced the 

answers occasionally and the importance of stating the intentions of the study clearly has, 

therefore, been highly prioritised throughout the study to get honest responses. During the 

field visits, the interviewers have made it clear that they are students from Sweden, not 

employees from We Effect or from a solar technology provider company.  

After the field visits, an interview with a solar technology provider took place in Nairobi in 

order to discuss Kenyas energy market and possible solar technology solutions for the 

factories.   

Table 1. Summary of conducted interviews 

Interview 

number 
Respondents 

Number of 

respondents 
Organisation Date 

1 Regional Director East Africa 1 We Effect 2016-11-16 

2 
Project officer – environment 

& climate change 
1 We Effect 2017-02-16 

3 
Government Co-operative 

Officer Kipkelion Sub county 
1 Government 2017-02-20 

4 Kamiwa/Tegat FCS 13 Kipkelion 2017-02-20 

5 Sombo FCS 7 Kipkelion 2017-02-21 
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6 Kabngetuny FCS 3 Kipkelion 2017-02-21 

7 CEO Kipkelion Union 1 Kipkelion 2017-02-22 

8 Siret FCS 3 Kipkelion 2017-02-22 

9 Kapkulumben FCS 15 Kipkelion 2017-02-22 

10 Torsogek FCS 4 Kipkelion 2017-02-23 

11 Programme manager 1 Kipkelion 2017-02-24 

12 Nyaguza FCS 5 Gusii 2017-02-24 

13 Mogonga FCS 6 Gusii 2017-02-24 

14 Kenyoro FCS 4 Gusii 2017-02-27 

15 Riasuta FCS 5 Gusii 2017-02-27 

16 Production manager 1 Gusii 2017-02-28 

17 CEO Gusii Union 1 Gusii 2017-02-28 

18 
Machakos Union board 

members 
5 Machakos 2017-03-02 

19 Kitwii FCS 5 Machakos 2017-03-03 

20 Kilalani FCS 2 Machakos 2017-03-03 

21 Chairman Meru 1 Meru 2017-03-07 

22 CEO Meru Union 1 Meru 2017-03-07 

23 Nyaki FCS 5 Meru 2017-03-08 

24 Ruri FCS 1 Meru 2017-03-08 

25 Mariara FCS 1 Meru 2017-03-09 

26 Kianjuri FCS 1 Meru 2017-03-09 

27 Sustainable Project Manager 1 
Sollatek 

Electronics 
2017-03-21 
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4.4 Data analysis  

After each field visit to the coffee cooperatives, the interviews were transcribed together with 

the observations and matched with suitable pictures taken from the visit. After all data was 

collected and transcribed, the data was analysed in iterative steps to allow the researcher to 

find patterns and themes in the collected data. The data was kept in quotations to make sure it 

was not taken out of context. 

  

To structure and analyse the qualitative data collected, the Gioia Methodology was used 

(Gioia et al., 2013). The methodology used an inductive approach to structure, which 

acquired data into 1st and 2nd order categories, where the 1st order concepts are words or 

phrases expressed during the data collection and reflects the members’ knowledge and 

awareness. The 2nd order themes are created by in which context they are expressed. By 

seeking similarities and differences among the structured categories, it is possible, together 

with the literature review, to even further arrange the 2nd order themes into aggregate 

dimensions (Gioia et al., 2013). The 1st order concepts, 2nd order themes and aggregated 

dimensions are presented in figure 4.  The five aggregated dimensions are relative advantage, 

compatability, complexity, trialability and observability. Observability has a direct 

correlation to the 1st order concepts and cannot be connected to a single 2nd order theme.  
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Figure 4. Inductive data approach structured with words and phrases expressed during 

interviews and compiled into themes and aggregated dimensions. Observability is 

represented in the blue marked boxes. 
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4.5 The trustworthiness of the study  

Lincoln and Guba (1985) proposed four criteria for assessing the trustworthiness of 

qualitative studies; credibility, dependability, conformability and transferability. To ensure 

credibility, everyone that participates in the interviews and their relevance to the study are 

thoroughly described in this paper.  Dependability refers to the ability to show that similar 

results could be obtained if the work was repeated with the same methods, context and 

participants. Dependability is hard to obtain in qualitative methods since the authors 

observations are tied to a specific situation that could not be repeated (Marshall & Rossman, 

2011). In order to address the issue regarding dependability, Shenton (2004) proposed that 

authors should describe the process of the study in detail so that other authors may repeat it. 

Furthermore, Lincoln & Guba (1985) explained that conformability addresses the problem 

revolving author's objectivity. Researcher biases are inevitable but measurements can be 

taken to ensure that as much as possible of the information from the participants are their own 

and not a result from the author's expectations and preferences (Shenton, 2004). In this paper, 

we have kept the quotations intact to avoid projecting our biases onto the participants’ 

responses. Transferability means the potential for the study to be generalized and/or 

transferred to other situations (Lincoln & Guba, 1985). The results of a qualitative field study 

are tied to a specific time and place and it is hard to show that the results are applicable in 

other cases. In order to achieve transferability, Shenton (2004) suggests that readers have to 

be given enough information about the context of the study so that they can decide if the 

results are applicable to their own situations. In this study, the theory base of the pyramid and 

in-depth descriptions of the fieldwork sites are used to provide the reader with contextual 

information as to enable one to transfer the finding to other cases. 

4.6 Ethical considerations 

When conducting a field study in a foreign social context, it is of great importance to respect 

the country and the culture by following local guidelines and undertake a suitable behaviour. 

It is also important to ensure that the collected answers given during the interviews is 

conducted with respect to the anonymity of the participating respondents (Saunders et al., 

2009). Throughout the data collection, the authors have clearly stated their intentions, aim 

with the conducted interviews and explained that the end results of the study will be compiled 
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into a report and published in Sweden and as well as shared with We Effect and, therefore, 

indirectly the CCU and FCS. 

5. Empirical results 

Kenya is eastern Africa’s largest economy and is the centre for finance, IT solutions and 

transportation in the region. Corruption, as well as lack of modernisation of the industry, are 

identified as obstacles for the country’s economic development (Globalis, 2016). 48 per cent 

of Kenya’s population live below the poverty line of two US dollars per day and the country 

has a dependency of international aid (Sweden Abroad, 2016). 

5.1 Energy market in Kenya 

The monopoly of the energy market in Kenya makes the electricity from the grid very 

expensive and Kenya Power is today the only supplier and seller of power (Otuki, 2016). In 

2006, the Rural Electrification Authority was established to accelerate the development of 

rural electrification in the country and to promote sustainable socio-economic development 

(Rural Electrification Authority, 2017). Recently, various ways of increasing access to 

modern energy have been considered and policies have been formed regarding expanding the 

access of through the use of renewable energy (Boampong & Phillips, 2016). The 

government in Kenya have, for example, developed a tax incentive to promote the use of 

renewable energy. Since 2014, there is no import duty or value-added tax (VAT) for solar 

cells and modules without elements such as diodes, batteries or similar equipment 

(International Energy Agency, 2016; Geze, 2017; Energy Regulatory Commission, 2012). 

5.2 Current energy solution 

5.2.1 Coffee Co-operative Unions 

Today, all four Coffee Co-operative Unions (CCU) visited use electricity from the grid as 

their main source of energy for their milling factories and office buildings (CCU interview 

summary, 2017). One of the four CCUs has a diesel generator as a backup system while the 

other three factories have no production during a power disruption (CCU interview summary, 

2017). The milling, roasting and packaging processes are all handled at the same factory, 

with one exception at Meru Union where the milling is handled in one factory and the 
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product is then transported to another factory that takes care of the roasting and packaging. 

The roasting machine at the roasting factory at Meru Union use gas and electricity as energy 

source. 

  

Table 2. Overview of CCU 

Union Kipkelion   Gusii  Machakos  Meru  

Number of FCS 32 28 44 34 

Number of primary 

factories 
56 66 52 97 

Number of registered 

members  
44 125 128 232 200 000 120 000 

Milling factory 

capacity (kg/hour)  
1,2 1,2 1,2 1,8 

Total electricity cost 

(KES/year) 
1 000 000 2 587 593 1 680 000 No information 

Percentage of revenue 

spent on electricity  
11 5,28 6,10 No information 

I KES = 0,085 SEK  (Valutakalkylator, 2017) 

(FCS interview summary, 2017) 

  

Kipkelion Union refers to the market monopoly when discussing both electricity expenses 

and dependency. For example, Kipkelion Union uses 11 per cent of their yearly revenue for 

electricity, exclusive of the cost for their diesel generator backup system (Kipkelion Union 

CEO, 2017). Several actors are trying to end the monopoly that Kenya power has on the 

Kenyan energy market, making them the only supplier if one has a demand for electricity 

from the grid (Otuki, 2016). 

  

The three unions without a backup system of diesel generators are concerned about the 

regularity of the power disruptions and how it affects their coffee production. The finalised 

coffee product is sold at the market in Nairobi and the buyers request a certain quantity of 

coffee beans to be delivered monthly/weekly which puts pressure on the Union to produce 

and deliver a certain amount of coffee each month/week (Kipkelion Union CEO, 2017). The 

government beforehand usually notifies power disruptions, but the duration and how it affects 
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the factory’s production is still hard to estimate, and therefore it is hard to estimate the total 

production in advance. Even if the production stands still, the Unions still have employment 

expenses, which make the power disruptions even more costly for the Union (Gusii Union 

Production Manager, 2017). All four CCUs express their concerns about the cost, reliability 

and price uncertainty regarding the electricity as it is today and would value a complementing 

energy solution with higher self-dependence. 

5.2.2 Farmers’ Co-operative Societies      

The majority of the farmer co-operative societies visited during the field study are located 

high up on the hills in rural areas of Kenya. To be able to reach them, one must travel on long 

dirt roads that deteriorate yearly due to the heavy rains that follows the dry season (see 

Appendix E).  

 

Table 3. Overview of FCS 

 

Union FCS  

Number 

of 

members  

Number 

of 

factories 

Energy 

system  

Total cost 

(KES/year) 

Cost per 

factory 

(KES/year) 

Kipkelion Kamiwa/Tegat 2000 4 Diesel 1 280 000 320 000 

Kipkelion Sombo 500 1 
Diesel & 

electricity 
115 680 115 680 

Kipkelion Kabngetuny 955 1 Electricity 489 440 489 440 

Kipkelion Siret 1900 3 

Diesel, 

petrol & 

Electricity 

819 600 273 200 

Kipkelion Kapkulumben 2000 4 
Diesel & 

electricity  

No 

information 

No 

information 

Kipkelion Torsogek 600 1 Diesel  32 480 32 480 

Gusii Nyaguza  4007 2 Diesel  502 000 251 000 

Gusii Mogonga  5800 2 
Diesel & 

electricity  
468 000 234 000 

Gusii Kenyoro 7200 4 Diesel  326 800 81 700 

Gusii Riasuta  6000 4 Diesel  396 000 99 000 
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Machakos Kitwii 5220 4 Diesel  407 600 1 019 000 

Machakos Kilalani  3042 2 
Diesel & 

electricity  
350 500 175 250 

Meru Nyaki  10213 8 
Diesel & 

electricity  
112 000 14 000 

Meru Ruri  6000  3 
Diesel & 

electricity 
1 090 000 363 333 

Meru Mariara  43004 4 
Diesel & 

electricity 
246 000 61 500 

Meru Kianjuri  9000 6 
Diesel & 

electricity 
1 310 952 218 492 

 Average   3.3  529 803 188 731 

The following costs are included in the total estimated cost; fuel, electricity, maintenance, 

operation, spare parts and transportation of fuel (FCS interview summary, 2017). 

  

The 16 Farmers’ Co-operative Societies interviewed in this study has a total of 53 factories. 

Out of the 53 factories, 46 use diesel generators and 7 of them are powered by electricity. 50 

per cent of the FCS uses electricity for lighting the offices and the other half uses paraffin for 

lightening (FCS interview summary, 2017). During the pulping season of 5 to 7 months, the 

FCS work at the factories until late at night since the coffee berries should be pulped the 

same day as they are picked, otherwise the quality of the coffee bean deteriorates (Nyaki, 

2017). The factories without electricity from the grid must therefore use paraffin lamps for 

lighting when working late nights. The paraffin lamps are difficult to move around and there 

is also a risk of them exploding (Kilalani, 2017).  

 

Table 4. Age of diesel generators at the FCS 

Age of diesel generators Number of FCS 

Installed 1952-1965 6 

Installed 1985-1997 3 

Don’t know 7 

(FCS interview summary, 2017) 

 



32 

As can be seen above, the diesel generators vary a lot in age and the capacity of the 

generators varies between 6.5 horsepower and 20 horsepower (FCS interview summary, 

2017). Approximately 50 per cent of the FCS mentioned that they have problems with the 

maintenance of the diesel generators. All 16 FCS conduct yearly maintenance and repairs on 

their generators and all the FCSs that use a generator from the 50’s and 60’s explain that they 

have a problem finding spare parts for their generators and that a generator needs service or 

maintenance up to five times per season (Kitwii, 2017; Nyaguza, 2017). 

5.3 Perceived effect on the surroundings from diesel generators 

The four CCUs are, in general, well informed about the environmental issues when using 

diesel generators to produce coffee. Three out of four CCUs stated general environmental 

problems were caused by diesel generators, for example carbon dioxide emissions, pollution 

of the air and climate change. Gusii Union mentioned how the climate in Africa is changing 

very fast and how the consequences of climate change, such as drought, deeply affect the 

coffee production and compromises the quality of the product. The coffee industry is very 

dependent on rain and water, both for the coffee plants but also for washing the coffee 

berries. The old diesel generators usually used at the FCS also break down often which is 

something that can compromise the quality of the coffee bean (Gusii Union, Production 

Manager, 2017). Machakos union also expressed the importance of saving the environment 

(Machakos Union, Board Members, 2017) and Meru Union mentioned the issue with the 

Kenyan Government focusing on the need for more energy and electrification and not from 

what energy source the electricity from the grid is generated from (Meru Union CEO, 2017). 

Kipkelion Union, the only one out of the four unions that have diesel generators as back-up 

system in their mill, express their concern regarding the negative effect on the operator's 

health from inhaling the smoke from the generators (Kipkelion Union CEO, 2017) 

  

When it comes to the FCSs, 11 out of the 16 FCS’s state that they believe diesel generators 

have a negative effect on the surroundings and cause negative long-term health effects. None 

of the FCSs mentioned any negative effects on the surrounding caused by solar technology. 

They state that they believe; 
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Table 5. Overview of the FCS preconception of solar technology 

FCS preconception  
Number of 

FCS  

Solar technology is a better alternative for the 

environment 
11 

Solar technology is safer for the operator to work 

with than diesel generator or electricity 
9 

Solar technology is a better alternative than 

diesel generators in general 
9 

(FCS interview summary, 2017) 

 

The primary factories are usually located near a river, since they need water for the primary 

process, also called the wet process. The water from the river is pumped and used for 

washing the beans. They also use the river to wash the diesel generators during the 

maintaining process which is at the same location as where they do their laundry (see 

Appendix E). 

  

“There is some leakage from the generators into the river and the chemicals 

is not good for the river, we have seen dead fish floating in the river but we 

cannot avoid the leakage” (Sombo, 2017) 

5.4 Previous experience with solar technology 

All four union CEOs interviewed have personal experience with solar technology as they 

have solar panels in their households. The panels they use on household level power the 

lighting in their houses and are sometimes used to charge smaller electrical equipment such 

as radio, computer or television. The CEOs all express that they are satisfied with their solar 

technology solution and that solar is cheaper and more reliably than electricity from the grid 

(CCU Interview Summary, 2017).  

  

The Union Board Members all share the belief that their members have an overall positive 

attitude towards solar technology. Meru Union CEO states that solar technology is not 

commonly used among their members today but people have started to embrace the 

technology more and more. Machakos Union CEO brings up the fact that solar technology 
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might be the only alternative to paraffin lamps for families in those remote areas in Kenya to 

where the electricity grid does not reach.   

  

Both Gusii Union and Meru Union expressed that they have heard of members that have a 

bad experience with solar technology. Gusii Union CEO states that; 

  

“People have had bad experience with people overcharging for the 

installations, the service people take advantage of the farmers since they 

don’t know how much the installation should cost and how difficult it is to 

install it [...] There is a problem with the quality, farmers get discouraged 

when it´s not working.”  

  

Meru Union CEO expressed his concern regarding how members’ previous experiences 

might affect their willingness to try solar technology again. He says that some members have 

tried solar panels before and that they generally buy the cheapest panels, which often results 

in bad quality panels. 

  

The experience of solar technology varies at the FCS level. All people interviewed have had 

some sort of contact with solar technology. Their experiences range from having solar panels 

in their households to meeting somebody that uses a small solar charged flashlight. As one 

farmer explains his encounter with a child that had a solar charger in his pocket; “[...] small 

boy walking around with energy in his pocket” (Nyaguza, 2017). 

  

At Kianjuri FCS, the Board Members estimated that 80 per cent of their Members have 

electricity in their households and that the remaining households use paraffin for cooking and 

lighting apart from the few households that use solar lamps for lighting (Kianjuri, 2017). At 

Kilalani FCS, the Board Members state that approximately 50 per cent of the households use 

solar technology, either lamps or panels, and the other 50 per cent use paraffin. There is no 

electricity in the area (Kilalani, 2017). The FCS Members share that their children often use 

the paraffin lamps for lighting to study in the evenings and that they are worried about how 

the smoke from the paraffin affects the children's eyes and the risk of the lamps exploding 

when using them. Out of Riasuta FCS’s members, 95 per cent are estimated to use paraffin in 

their households and the rest of the households either have electricity or solar lamps (Riasuta, 

2017). The farmers at Tegat FCS share how they have to walk down the steep hill for more 
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than an hour to reach a convenience store that is connected to the electricity grid so that they 

can charge their cell phones. In total, 13 out of 16 FCS estimate that some of their members 

use solar lamps and 12 FCS estimated that some of their members have solar panels.  

5.5 Perceived advantages with solar technology in comparison 

to current solution 

 All four CCUs interviewed mentioned cost reductions as the main benefit with using solar 

technology. They believe that cost reductions would emerge as a result from both that the 

cost of electricity is high, as well as not very reliable with power interruptions that often 

inhibits the production. The Production Manager of Gusii Coffee Mill and Meru Union CEO 

mentioned that solar technology would benefit the Union by making them more self-

dependent and not solely dependent on Kenya Power. 

  

All interviewed FCS mentioned their concerns regarding the cost of electricity or fuel 

connected to their current energy system. The most beneficial factor discussed at the co-

operatives with solar technology was, therefore, that it would result in no fuel cost (FCS 

Interview Summary, 2017). 

Table 6. Overview of advantages 

Advantages with solar technology Number of FCS 

No fuel cost 14 

Create less smoke 9 

Less Complex/More user-

friendly/Maintenance friendly 
9 

Better for the health 9 

Safer for the operator 9 

Less environmental impact 5 

Reduced yearly total energy cost 4 

Better security possibilities with 

lights 
4 

Improved coffee quality 4 

More reliable energy source 4 
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Less noise 3 

(FCS interview summary, 2017) 

 

The CEO at Kipkelion Union and Machakos Union CEO both mentioned how solar 

technology would be beneficial for the environment and the surroundings due to less 

emissions and therefore more fresh air. This is also mentioned by some of the FCS, for 

example from the interview held with Torsogek FCS. “No effect on the environment and user 

friendlier, no fuel and better for the health - solar is the best!” 

  

Out of the interview with FCSs, 50 % declared that they believe they have the right 

conditions for solar and three FCSs also mentioned the word “convenient” when discussing 

perceived benefits and drivers for solar technology (FCS interview summary, 2017). “Solar 

energy more flexible, anyone can do it. Electricity is for high-class people. Solar is the best”  

(Kabngetuny, 2017) 

  

Kilalani is one of the FCSs that have had problems with theft and mentioned that security is 

an issue. They stated that solar technology can enable higher security at the factories and, 

therefore, prevent theft of the coffee during night time since they are well aware of that solar 

technology can be used for lightening and that requires less guarding of the property (FCS 

Interview Summary, 2017). 

Four FCSs expressed their concerns about the diesel generator and how the leakage from the 

generators could affect the quality of the coffee. They believe the coffee quality will improve 

with the use of solar energy instead of diesel generators since the leakage will be eliminated  

(FCS Interview Summary, 2017). “Electricity have blackouts, therefore solar is more 

reliable” (Mogonga, 2017) 

5.6 Perceived obstacles with solar technology  

All four CCU identifies the high initial cost connected to solar technology as the main 

obstacle for the unions and societies to convert from their current energy solution to a solar 

solution. The CEOs also recognize that the solar technologies long-term benefits constitute a 

problem, as Machako Unions CEO express it: 
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“The problem is the long-term benefits with solar, basic cost looks high in 

comparison with electricity and diesel but it is better in the long run since 

with electricity and diesel you continue to pay every month”  

  

In order to gain the support for solar technology among the co-operatives members, the 

Union Board Members agree that the farmers need more information about the technology 

and potential benefits and problems with solar technology. Meru Union CEO stress the 

importance of informing the members about the long-term cost benefits connected to solar in 

comparison to diesel and electricity. All the other CEOs also agree that the lack of knowledge 

about different solar solutions and their cost benefits is a large obstacle to overcome for solar 

technology to be able to spread on a large scale among their members (CCU interview, 

2017). 

  

All CCU’s think that solar technology will be more accepted by their members if the Union 

firstly installs solar technology in their offices and factories to show the members that the 

technology works. “People do not trust solar […] need to show them that is works on the 

Union level and then we can move on to the society level” (Gusii Union CEO, 2017). 

  

As mentioned before in section previous experience with solar technology, the Unions are 

aware of that their members might have a negative experience with solar technology that can 

affect their willingness to try the technology again.  A phrase that the researchers have 

encountered during interviews are “Seeing is believing”, and refers to the need to actively see 

something work before accepting it (Government Co-operative Officer, 2017; Gusii 

Production Manager, 2017; Kabnegetuny, 2017). When discussing the importance of a 

demonstration of solar technology at the Union and how a demonstration can gain the support 

from the Members, Gusii Production Manager express his thoughts; “Show the members the 

importance of solar, show them that the cost goes down” (Gusii Production Manager, 2017). 

One of the Unions, Kipkelion Union, already used demonstration as a concept to gain support 

for a new farming technique and have a demonstration farm on their premises (See Appendix 

E). Kipkelion Union CEO points out that if the Union were to invest in solar technology and 

learn about the technology, they will be able to support their partner FCS with the installation 

and service of the solar equipment.  
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Meru Union CEO means that the fact that solar solutions consists of separate parts, solar 

panel, transformer, battery and regulator, that needs to be connected and manage correctly 

makes it harder for the individual farmer to use the technology. Inadequate information about 

how to install and use the regulator could lead to the battery overcharging and the storage 

capacity will deteriorate and the battery will eventually stop working (Meru Union, 2017). 

The problem about the correct use and lifespan of the batteries have been mentioned during 

the interview with Gusii Production Manager and FSC group interviews by members that 

have personal experience with solar technology (Gusii Union, Production Manager, 2017; 

Torsogek, 2017; Kabngetuny, 2017). 

  

Concerns and questions that arose during the interviews with the FCS regards the capacity of 

the solar panels. The members are sceptical that solar energy would be able to run their 

factories and they are worried about the reliability of the panels when the weather conditions 

are not ideal, such as clouds and rain. The FCS also recognise the high initial cost as a 

problem since they have limited funds and points out that they would need the option to pay 

in instalments to be able to invest in solar technology (FCS Interview Summary, 2017).  

6. Analysis 
Solar technology has been discussed and compared with the coffee co-operatives’ current 

energy solution of diesel generators, electricity from the grid and/or paraffin. The authors 

found that in order to analyse the perception and social acceptance of solar technology, the 

technology had to be put in relation to the potential users’ current solution. Both Diffusion of 

Innovation (DoI) and Technology Acceptance Model (TAM) emphasise that a user will 

always compare a potential future solution with their current solution. 

6.1 Stage 1 - knowledge and awareness 
According to Rogers’ (2003) awareness and knowledge about solar technology permeates 

and influence all five aggregated dimensions that affect the social acceptance of solar 

technology. A higher knowledge and understanding of the negative effects of diesel 

generators and paraffin related to the environment and health results in a higher willingness 

to invest in and try solar technology. In accordance to Karakaya & Sriwannawit (2015), the 

knowledge transfer process in the Base of the Pyramid (BoP) market differs from other social 

contexts. This affects the prerequisites for knowledge about possible alternative solutions. As 
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noticed during the conducted interviews, the existing knowledge and awareness derives from 

family, friends, neighbours, and other information exchange connections in their proximity. 

An increased awareness about alternative solutions to diesel, electricity and paraffin, e.g. 

solar technology, positively affects the social acceptance. During the conducted interviews, 

solar technology has been discussed with people that have different level of knowledge about 

the technology and different educational backgrounds. For example, all interviewed CEOs, 

with higher education and a more stable income, use solar technology. In other words, the 

probability of choosing solar technology increases with income. These results are supported 

by Lay et al’s (2013) study about the use of solar home systems for lighting in Kenya and the 

energy ladder hypothesis that states that households will transition from using wood to 

paraffin to electricity or solar technology with increased income. 

 

Something that contradicts the theory that social acceptance increases with knowledge and 

awareness is that knowledge and understanding of solar technology could sometimes lead to 

more scepticism about the implementation. The authors have noticed that the perception of 

solar technology's complexity among the coffee cooperative members increases with more 

knowledge. A higher level of knowledge and awareness also contributes to the understanding 

of that more information often is required to be able to make an informed decision about a 

new investment for the future.  

6.2 Stage 2 - persuasion 
Several factors influence the perceived relative advantage of solar technology among the 

members, both in positive and negative correlation with the perceived relative advantage. The 

most mentioned advantage with solar technology, compared with their current energy system, 

is that solar technology has no fuel cost. The disadvantage of the high initial cost is not 

mentioned to the same extent. The connecting between the high initial cost and the fact that 

solar does not require any continuously fuel cost is only recognised by the members that have 

personal experience with solar home systems. Without previous experience, the members 

seem to have a hard time capturing the complete perspective of the long-term cost 

implications of solar technology. The biggest obstacle to overcome identified by both the 

Coffee Cooperative Unions (CCU) and the Farmers’ Cooperative Societies (FCS) when 

implementing solar technology is the high initial cost. The farmers have limited funds that 

vary from year to year depending on that seasons harvest. Caesarius & Hohenthal (2017), 
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Kats & Shapiro (1986) and Nelson & Winter (1982) have previously noticed how the cost of 

a new technology plays an important role, especially at the BoP market. The farmers within 

the BoP market, therefore, request a possibility to pay for an investment by a payment plan. 

This solution would enable an affordable energy solution for them and at the same time open 

a market opportunity for companies able to offer solutions suitable for the farmers. 

In accordance to Vijayasarathy (2003) perceived usefulness of a new technology is related to 

the perception of the previous energy system and how urgent and necessary a new solution is. 

The need for more electricity permeates all visited coffee co-operatives. A more reliable 

energy supply would enable their business and production to develop. For example, more 

energy could be used for a security system containing lightning to secure the crops from theft 

during night-time. The members consider solar technology as a more reliable energy source 

compared to the electricity grid, since power interruptions are frequently present. A reliable 

energy source is directly related to better quality coffee since immediate pulping is of great 

importance for the farmers. 

 

The effects on the surroundings from an energy source are discussed in terms of what is 

visible in the proximity of the factories, not as climate change or carbon dioxide emissions. 

The members talk about the leakage from the generators, how dirty they are, the noise they 

generate and the smoke they emit. This shows that observability is of high importance in this 

social context and indicated that observability is especially important in rural communities 

that are isolated and information and knowledge are accessed locally. “What you see is what 

you believe” is a frequently used expression and directly connected to the observability of the 

impact of their current energy system. The recognition factor permeates their attitude, social 

acceptance and affects the willingness for a change. Caesarius & Hohenthal (2017) means 

that a visible relative advantage that is easy to identify by potential users is one of the 

strongest indicator of how well a new technology will be accepted. 

 

A green alternative to the members’ current energy system would also enable and contribute 

to a healthier environment, both for the proximity and as a contribution to a more 

environmental friendly world. The surroundings visited during our field visit is very exposed 

to the consequences of pollution and affects the population to a significant extent. A 

household solution consisting of solar technology to decrease the use of paraffin and diesel 

generators would raise the living standard and reduce health effects directly linked to the use 

of paraffin and diesel, with greatest impact on children. In accordance to Prahalad’s (2005) 
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BoP Theory, a solar technology provider that identifies the coffee co-operatives as potential 

customers and adapts their business towards the co-operatives needs, have the opportunity to 

increase their profit and business. 

 

Almost all visited CCU and FCS draw the conclusion that the use of solar technology is a 

suitable energy source in Kenya due to the weather conditions, which offers a lot of sun. The 

authors have not encountered any evidence that there exists any incompatibility between the 

members’ culture, norms, values and solar technology, hence the organisational compatibility 

is found to be high. The technical compatibility depends on the CCU and FCS current energy 

solution. There exists a higher technical compatibility between solar technology and 

electricity than with diesel generators. At the same time as there is a higher perceived relative 

advantage between solar technology and diesel generators and paraffin than with electricity 

from the grid. This is an interesting finding, since Caesarius & Hohenthal (2017) identifies 

the relative advantage together with technical compatibility as the most influential factors 

when adopting a new technology.  

  

Lay et al. (2013) found in their study about solar home systems in Kenya that potential 

electricity grid access (the electricity grid is within 100 meters of the establishment) does not 

significantly affect a household's decision to invest in a solar home system. These findings 

strengthen the authors’ theory that technical compatibility does not have as large negative 

correlation with the decision to invest in solar technology in rural Kenya as it may have in 

other social contexts e.g. high technology businesses in a developed country. These findings 

show that the influence from Rogers (1962) different perceived attributes of innovation on 

the social acceptance of a new technology depends on the social context. 

 

In accordance to Alam & Raschid (2012), Venkatesh & Davis (2000) and Sahin (2006), the 

awareness and knowledge about the system is important to make an informed decision. The 

common preconception of solar technology as being user-friendly and simpler to handle and 

maintain than diesel generators and electricity is found across all CCU and FCS and gives the 

impression of a high ease of use. From the outside, solar technology might look easy and less 

complex than diesel and electricity. The name solar technology/solar energy might be a 

contributing factor to the simplified view of solar technology. The members can easily 

identify that solar technology would be a suitable option for them since there is a lot of sun in 

Kenya but no one interviewed can give an in-depth explanation of how solar technology 
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works. The findings of this study agrees with Rogers’ (2003) estimation that the complexity 

attribute becomes less important when there exists a high compatibility. As mentioned before, 

a higher understanding of solar technology leads to a view of solar technology being more 

complex and, therefore leads to a more critical approach where the interview subjects 

question if solar technology could replace their diesel generators and electricity. 

 

The perception among the members are that solar technology is quite flexible, easy to move 

around and possible to adapt to fit their needs. The members’ previous experience together 

with the high degree of trialability that solar technology offers increases the social acceptance 

of the technology and the willingness to invest in the technology. This agrees with Prahalad 

& Hart (2002), that the BoP market is receptive to technology innovations. The Union CEOs 

and some of the FCS has pointed out that they think it would be best if the first investment 

would be at the Union, so that the FCS could decide if they in turn want to invest in solar 

technology after trying and comprehending the technology. The Union would work as a 

demonstration for the FCS where the members could, in person, observe the benefits that 

solar technology brings. The importance of the presence of solar technology in an area and 

the learning opportunity that trialability facilitates during an adoption process is discussed by 

both Lay et al. (2013), Rebane and Barham (2011). In this study, the presence of the 

technology in a community has been identified as the trialability and observability of solar 

technology and positively affect the social acceptance. This is also emphasized by Yuan et al 

(2011) who discuss the importance of a technology's presence and its correlation to social 

acceptance. 

7. Conclusions  
A common preconception among the members is that solar technology is more reliable, less 

complex and entails less impact on the surrounding than their current energy system. The 

most prominent advantage with solar technology mentioned by the members is that solar 

technology does not require any fuel. 

  

Knowledge and information are very important external variables that affects the entire 

process of social acceptance together with the five identified contributing factors in the 

persuasion stage. Information and knowledge about solar technology could mean that a 

person becomes more sceptical towards how well solar technology will work to satisfy their 
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energy needs. At the same time higher education and awareness about solar technologies 

positively benefit and affect the social acceptance. The five perceived attributes of innovation 

that constitutes the persuasion stage are relative advantage, compatibility, complexity, 

trialability and observability. This study have identified relative advantage and observability 

as the most influential factors contributing to a social acceptance among the coffee co-

operative members. All factors identified in stage 1 and stage 2 have influence on the social 

acceptance but to different extents depending on the social context and can vary from case to 

case.    

  

Caesarius & Hohenthal (2017) means that visible and easily identified attributes, contributing 

to the relative advantage of a technology, is instrumental in gaining the acceptance of a new 

technology in a community. Solar technology in relation to diesel and paraffin is found in this 

study to have a higher perceived relative advantage in comparison to solar technology in 

relation to electricity from the grid. In this field study the conclusion is that relative 

advantage derives from observability and trialability.   

  

As mentioned in the literature review, the BoP market requires explicit information to a 

higher extent than a market with higher information available. It is not enough to inform the 

members about how solar technology works and the benefits with using the technology to 

gain their acceptance. Numerous studies (Lay et al, 2013; Rebane & Barham, 2011; Rogers et 

al, 2008; Schweizer-Reis, 2008) have identified the presence of the specific technology in the 

area as one of the most influential factor for gaining the social acceptance from the 

population in the area. In this study, the authors have talked about that presence in terms of 

observability and trialability. Solar technology in itself does not posses a high degree of 

observability but gains it in comparison to electricity from the grid, diesel or paraffin. The co-

operative members talk about the negative effect from electricity, diesel and paraffin in terms 

of visible, tangible effects in their close proximity. Some negative effects observed by the 

members are for example how diesel generators make a lot of noise, emits smoke, affects the 

health and are dangerous. Since the coffee co-operative members can observe the absence of 

the negative effects connected to solar technology, the relative advantage in comparison with 

electricity, diesel and paraffin becomes more clear. A demonstration of solar technology at 

the CCUs would further enhance the social acceptance, as more members would be able to 

try out the technology and get a better understanding of the technology based on observable 

tangible aspects. The preconception among the members of solar technology is that it is 
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flexible and easy to handle. Almost all people interviewed have personal experience with 

some sort of solar technology.  

  

No evidence of organisational incompatibility was found in this field study. The 

organisational compatibility between the CCU, FCS and solar technology means, according 

to Rogers (2003), that the complexity attribute becomes less influential in the social 

acceptance process. The technical compatibility between the CCU and FCS infrastructure and 

solar technology depends on their current energy system. Electricity from the grid and solar 

technology has a higher perceived compatibility than solar technology and diesel or paraffin. 

The relationship between technical compatibility and relative advantage for either solar 

technology and electricity from the grid or solar technology and diesel or paraffin could 

explain Lay et al’s (2013) results that connection to the electricity grid did not affect the 

willingness to try solar technology.  

  

The CCU have all mentioned that they need more information and knowledge to be able to 

make an informed decision about their future energy system. In this case, solar technology 

have big potential at household level for the co-operatives members, as a clean energy source 

alternative to their current energy system. Communication channels between the Unions and 

solar technology providers needs to be set up, either directly or by a third party, to facilitate 

an information exchange. The co-operative members as part of the BoP market is a large 

market opportunity for a solar technology company that is able to generate affordable energy 

solutions that fits the members’ needs.  

 

The fact that there is still a big difference in communication possibilities and information 

flow between developed countries and developing countries remains. The farmers 

interviewed are not as exposed to the same information channels such as news feed, the 

Internet and social media in comparison to people in developed countries. Therefore, a more 

visible approach is needed when gaining the support and acceptance of solar technology from 

the Members. The farmers need to see and experiment with the technology and the benefits in 

person before accepting it. This study emphasises that the observability attribute of an 

innovation becomes a more prominent factor in the social acceptance process when less 

information and knowledge is available. As mentioned by Prahalad & Hart (2002), a 

collaboration between MNCs, governments and the BoP population and organisations within 

the civil society is necessary in order to support economic development. MNCs cannot 
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approach the BoP market in the same way that they approach a market at a higher level of the 

wealth pyramid and a new way of thinking is required to succeed in a BoP market according 

to above mentioned authors. In this case, the social acceptance of solar technology  is less of 

a barrier for the adoption than the lack of knowledge about the technology, the surrounding 

infrastructure as well as the lack of market actors working and developing solutions for the 

BoP market. 

7.1 Further research 
This field study investigates if there is a social acceptance of solar technology among coffee 

cooperative members in rural Kenya. It would be preferable if similar studies were to be 

conducted in rural areas with similar conditions to substantiate the results of this field study. 

Further research could include the investigation of how multinational corporations (MNCs) 

can adapt their business to offer suitable solar technology solutions for farmers in rural 

Kenya, for example, one barrier to overcome is the high initial cost. The Members have 

limited funds which is characteristic for the BoP market, and MNC need to adapt their 

solution to fit the need of the farmers. This could be done by offering a payment plan. More 

research is needed to identify which other ways MNC’s would need to adapt their business to 

successfully address the need of the farmers and establish a sustainable market for solar 

technology solutions in rural Kenya. 

 

Other aspects interesting for further research is the technical challenge with the infrastructure, 

the energy storage possibilities and the equipment required to keep a solar technology energy 

system functioning in an effective and sustainable way.  
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Appendix 
 
Appendix A: FCS Interview questions 
 
1) How many members do you have? 
2) How many factories do you have? 
3) What is your current energy system? 

a. In the factories 
b. At the household level 

4) How long have you used this system? 
5) How long have you used this system? 
6) Cost of operating your current energy system? 

a. Fuel 
b. Maintenance 
c. Reparations 
d. Training 
e. Spare parts 

7) How to you think that diesel generators/paraffin/electricity affect the surroundings? 
8) Do you think that solar technology would work well here at the FCS? 
9) Do you have any experience using solar technology? 
10) Does your members use solar technology in their households? 
11) What have you heard from others about solar technology? 
12) Do you believe that solar technology is harder or easier to operate/use? Why? 
13) How much maintenance do you think solar technology would require? 
14) What have you heard about he quality of solar technology equipment? 

a. Is that a problem? 
15) Do you think solar technology require a lot of training before you can use it yourself? 
16) Would you prefer to install solar technology in complement to your current solution 
or replace it? Why? 

a. Start with one factory or all at the same time? 
17) What do you think are the largest benefits with solar technology? 
18) What are the disadvantages? Problems with solar technology? 
19) Do you believe you would be able to finance an investment I solar technology? 
  



51 

Appendix B: CCU Interview questions 
 
1. For how long have you been CEO (other titel) of this union? 
2. What do you believe is the common attitude towards solar energy among you 
members? 
3. How do you estimate assessed the level of knowledge about solar energy? 
4. If solar energy was installed here at the union, how do you think the attitude would 
change? 
5. What do you believe is the biggest obstacles for adapting the technology at the 
cooperative level? 
6. What information would you need/require from a solar company to be able to gain the 
support for the technology among your members? 
7. Do you believe there are any problems with solar technology? 
8. If you were to invest in solar technology here at the mill, how would you do that 
investment? Finance that? 
9. Do you believe that the union has the knowledge and ability to use solar energy? 
10. What is the selling point of solar energy towards the members, what factors do you 
believe they find most attractive? 
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Appendix C: We Effect East Africa interview questions 
 
1) How long have you worked at We Effect? 
2) What does your work consist of? 
3) How do you work with the CCU and FCS? 
4) What does the coffee co-operatives organisational structure look like? 
5) How is the market for renewable energy/solar technology in Kenya? 
6) Are there any incentives from the government for renewable energy? 
7) What do you believe are the biggest obstacles to overcome for solar technology? 
8) What is importance for us to have in mind when discussing this topic and visiting the 
CCU and FCS? 
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Appendix D: Sollatek Electronics (Kenya) Ltd interview 
Questions 
 
1) What do you think of the solar technology market in Kenya? 
2) Do you know if there are any incentives from the government for renewable 
energy/solar technology? 
3) What do you think are the largest obstacles for solar technology to overcome? 
4) The factories we have visited have generators that range in capacity from 8 
horsepower to 20 horsepower so we are wondering if you have any solar solution that 
would be able to run the factories? 
5) If you have that, what would the total cost (including battery, regulator and 
transformer) cost? 
6) What warranty do you offer? 
7) How long does an implementation/installation take? 
8) Do you offer your customers training of how to operate the solar system? 
9) Do you offer your customers a payment plan? 
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Appendix E. Pictures 
 

 
Picture 1. Kipkelion Union Coffee Mill  
 

 
Picture 2. An employee at Kipkelion Union explaining the difference between coffee beans  
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Picture 3. The milling machine at one of the Unions that performs the second processing of the coffee 
berry.  
 

 
Picture 4. The coffee sorting machine at the mill at one of the Unions.  
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Picture 5. A demonstration coffee farm at Kipkelion Union  
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Picture 6. The authors and members from Kamiwa/Tegat FCS after the first interview held at a FCS.  
 

Picture 7. Members from a Riasuta FCS shows how their factory works 
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Picture 8. A pulping machine at the one of the FCS that performs the first processing of the coffee 
berry.  

 
Picture 9.A diesel generator powering a pulping machine at one of the FCS 
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Picture 10. A road leading to a FCS located high up in the mountains 
 

 
Picture 11. Enjoying a cup of tea after a interview with the members of Kamiwa/Tegat FCS 


