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Abstract	  
The diffusion of photovoltaic (PV) systems is not only increasing in the current global electricity 

market, but everywhere there are barriers that are hampering the process. In this thesis the 

respective barriers for the diffusion of PV systems, as well as the current electricity market of 

Cape Town, situated in South Africa, will be analysed. The diffusion theory is used to highlight 

the factors that are affecting the diffusion process. The affecting factors are: relative advantage, 

compatibility, complexity, trialability and observability. In addition to this, the pre-diffusion 

phase focuses on the importance of the communication between the suppliers, adopters and the 

government in the diffusion process. Therefore an appropriate methodology was required to 

conduct this research, this was achieved by using a case study approach. The South African 

energy market was analysed with respect to the impact of policies, adopters and the suppliers of 

PV systems. Interviews with six local experts where conducted, to gather primary data from the 

suppliers’ perspective, mainly regarding how they perceive the barriers for the diffusion of PV 

systems. The results revealed that the diffusion of PV systems is still in the pre-diffusion stage, 

and faces numerous barriers. The outcomes of the analysis showed that the barriers could be 

categorized into four different themes namely: sociotechnical, management, economic and 

policy. Although the barriers could be categorized into different themes they are interrelated to 

each other. After analysing the results it became clear that the policies and the lack of 

involvement and communication of all actors, are the crucial barriers that need to be overcome 

for an effective diffusion process of PV systems in Cape Town. 

 

Key-words: Diffusion, innovation, photovoltaic, PV systems, solar energy, Cape Town, 
adoption 
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1. Introduction	  
In South Africa there is a shortage of electricity and plenty hours of sunlight, but what is 

hampering the implementation of Photovoltaic (PV) systems? Many people who are concerned 

about the current electricity situation in South Africa contemplate this question.  

 

Electricity, and a secure supply thereof, plays an important role in the economic and social 

development of South Africa, nevertheless the country is struggling to meet pressing demands. 

On the electricity supply-side, there are numerous problems due to electricity services that were 

created during the Apartheid regime which were designed to provide electricity to only the white 

minority of the population. Since the Apartheid came to an end, these services are now required 

to provide electricity to the whole population, and because of this expansion there are numerous 

challenges are encountered.    

 

The economy in South Africa has rapidly grown since the end of the apartheid in 1994, and it is 

now one of the most developed countries in Africa. According to the World Bank (2014) in 

terms of gross domestic product the second largest economy of Africa, and has the highest 

consumption of electricity according to BP Statistical Review of World Energy (2014). 

 

Currently the electricity production is still largely dependent on coal, which is around 85% of the 

total production [website: Energy Information Administration, 2015]. This raises numerous 

concerns given the limited resources and the climate change due to high levels of greenhouse gas 

emissions. This process is only a temporary solution as coal is a limited resource and the process 

of generating electricity from coal is very harmful to the environment, contributes to higher 

levels of greenhouse gases and thus also has a significant effect on climate change.  

 

South Africa is now facing great challenges; the demand for electricity is exceeding the supply. 

For this reason big cities, like Cape Town, are undergoing planned outages, which is referred to 

as Load Shedding. Load shedding occurs when the electricity demand is overloading the system, 

and consequently certain users will be cut off to prevent a complete blackout that will affect all 

customers [Eskom’s factsheet, 2015]. Eskom informs the municipalities on the load that will be 

shed, from here the municipalities will execute these instructions by switching of specific areas 

for scheduled times that are published before hand [website: Eskom]. The duration of the outages 

are depending on the local circumstances. 
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The shortages of electricity have negative impacts, electricity plays a vital role in the stagnation 

of the South African economy, but it also has a huge impact on the environment with the 

excessive burning of coal for the purpose of generating electricity. In light on this the 

government decided to take preliminary steps to improve energy efficiency and promote 

renewable energy [DME Whitepaper, 2003].  

 

Nonetheless, there is a lack of large-scale implementation of renewable sources in the South 

African energy market. The nature of the renewable energy sector provides enormous potential 

and many opportunities, which will be able to secure the future electricity supply. However, 

there are some factors that are hampering the diffusion of PV systems. There are some barriers 

that must be crossed to make the implementation successful. 

 

Recently, the technology of PV systems has become more competitive with other sources of 

electricity. The PV systems generate clean electricity with the presence of solar radiation and 

without having an impact on the environment. The PV systems can be used for very large 

projects like solar farms that deliver electricity directly to the grid, but can also be used for 

small-scale electricity generation, like households. Previously it was assumed that this was not 

reasonable considering the high cost involved [Dorf, 1984]. However, now that the technology is 

becoming more mature it leads to the prices coming down, which makes it more affordable 

[website: Financial Times, 2013]. In light of this, what are the barriers that are holding the 

potential adopters back for the adoption of PV systems?  

 

This thesis seeks to identify and analyse the relevant barriers for the diffusion of PV systems in 

Cape Town. The research will be performed based on how the suppliers perceive the market; 

because Cape Town is still in a very early stage of diffusion.  In order to address those barriers, 

the diffusion theory will be used on the current market by interviewing the PV suppliers, 

analysing research papers and other studies that relate to this topic. 

 

1.1. Aim	  

This thesis aims to define and analyse the barriers for the diffusion of PV systems in Cape Town. 

First, the case study of the electricity market in Cape Town will be presented to get a better 

perspective of the current electricity market, since this thesis aims to serve as a starting point for 
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indicating which barriers are currently faced and need to be overcome to make the diffusion of 

PV systems more applicable in the electricity market of Cape Town. 

 

The research question for this thesis is: 

What are the barriers for the diffusion of Photovoltaic systems in Cape Town? 

 

1.2. Scope	  

It is important to have a clear distinction between the different kinds of renewable energy 

sources. In this thesis the focus is on solar photovoltaic (PV) systems. The focus of this research 

relates to a case study in which the central point is narrowed down to research the barriers for the 

diffusion of PV systems in South Africa. The research has been further narrowed down to the 

area of Cape Town, because in this city the most progress has been made in terms of the early 

steps of diffusion of PV systems in comparison with the rest of South Africa.  

 

The diffusion process of PV systems in Cape Town is currently in a very early stage, which can 

be mentioned as the pre-diffusion phase. But for identifying and analysing the barriers the 

theories of the normal diffusion process will be used in this thesis. Therefore the scope of this 

thesis is how the suppliers perceive the barriers in this pre diffusion phase.  

 

The barriers that will be defined have the main focus on the diffusion of PV systems for 

residential, commercial and industrial purposes. In these situations the PV systems generate 

enough electricity to provide them selves of electricity, and when the generation exceeds the 

consumption they deliver back to the grid. The barriers for the large-scale utility market like 

solar parks that try to help increase or take load of the national electricity grid of South Africa 

will be mentioned, but it is not the main focus of the research. 

 

1.3. Outline	  

This thesis is arranged as follows: Section 2 will provide the background of the case study. 

Section 3 will review the relevant literature for the diffusion of innovations. Section 4 provides 

the method of how the research has been done and lays the basis for the analysis, by providing 

the structure of the research. Sections 5 display the results with the analysis of the research. 

Section 6 will provide a final conclusion with acknowledgements. 
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2. Background;	  Electricity	  profile	  Cape	  Town	  
As mentioned before, this research is placed in context of the diffusion of photovoltaic systems 

in Cape Town. South Africa could be a potential leader for the utilization of PV systems, for 

mainly two reasons; the outstanding solar resource (the high solar intensity) and now the 

government enthusiasm [interview: GreenCape] is also forthcoming towards sustainable 

development. Every year the solar irradiation in South Africa is over 2000 kWh/m2, this 

irradiating resource is only present in some countries in the world, as shown in Figure 1. Further, 

South Africa is also being affected by and concerned with change of the climate, and if nothing 

is going to change the impacts are likely to be intense. South Africa is responsible for producing 

a significant 40% of the emissions of sub-Saharan Africa [website: World resources institute 

2015].  

 

 

 

Figure 1 World map of global irradiation (Source: solargis) 

 

2.1. Electricity	  Mix	  

The enthusiasm for sustainable development, by the South African government, is due to 

electricity supplies experiencing shortages in the capacity. The main supply of electricity is 

obtained from coal power plants, which generates approximately 85 per cent of the electricity of 

South Africa (see figure 2). It was stated by the Department of Energy of the Republic of South 

Africa (2015), that the electricity that is produced in South Africa is one of the cheapest in the 

world. 
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The South African economy is very reliable on the coal power stations, which are concentrated 

near the mines and industries of Gauteng Province. For the distribution of electricity there are 

very long transmission lines running down to the coastal areas. [website: Eskom 2015]. 

 

Eskom is generating approximately 95 per cent of the electricity that is currently being used in 

South Africa, and also owns and operates the national electricity grid. The government wholly 

owns Eskom [website: Department of Energy 2015], and they function as a monopoly. The local 

municipalities buy electricity in bulk from Eskom and distribute it to the consumers.  

 

 

 

Figure 2 Annual energy generation South Africa (Source: www.iea.org) 

In order to encourage foreign investment the government introduced the Renewable Energy 

Independent Power Producer Procurement Programme (REIPPPP). [website: Department of 

Energy 2015]. 

 

The government wanted to address the problems they are currently facing by offering a sum of 

renewable energy projects to independent project developers, but wanted to stay in control of the 

electricity generation. Therefore there are numerous policies and rules that have to be observed 

by the Independent Power Producers, for example when the power plants are completed they are 

required to work under power purchase agreements with Eskom [Muirhead et al., 2014]. 
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2.2. Structure	  of	  the	  electricity	  sector	  
The current energy market is dominated by the government-owned enterprise known as Eskom. 

Eskom generates almost all of the electricity in South Africa (95 per cent), in addition to this; it 

also operates and owns the national transmission system [website: Department of Energy 2015].  

 

Coal is used as a primary energy source to generate electricity and generates up to 85 per cent of 

South African electricity. Nuclear energy generates up to 5 per cent and the remaining electricity 

is generated by different other sources, which includes renewable energy sources such as PV 

systems. Poor quality coal is used because it is easily available and this results in low input costs. 

South Africa has nearly 50 billion tonnes of coal available at its disposal, which makes it the 

sixth largest recoverable coal supplies globally. For this reason, an energy shift will not be driven 

by the lack of coal supplies. 

 

In 2008, South Africa faced serious shortages of electricity. The demand for electricity was 

increasing, largely due to the stable economic growth and industrialization, and there was 

insufficient investment to create an extra supply of electricity.  

 

Eskom (Coal) and Sasol (fuel) are the two leading energy providers and they are responsible for 

most of the investment in energy research and development. These companies are monopolistic 

in their respective fields and a movement was created which displayed a preference for 

developing the capacity towards fossil fuels [website: Department of Energy 2015]. They use 

their influence to ensure that the electricity market’s structures are suitable to their own 

distinctive competence. 

 

Eskom is operating at full capacity and can theoretically produce above 40GW, which gives a 

margin of a narrow 10% [website: Department of Energy 2015], but since 2009 its peak 

production capacity has decreased which is mainly due to degenerating infrastructure [website: 

Eskom 2015].  

 

On the contrary, renewable energy technologies like PV systems are inadequate at the 

competence basis in respect of the levels of awareness. Companies need to be educated and well 

informed about the capabilities and benefits of adopting PV systems. At this point in time, 

companies lack the necessary knowledge on the functioning and implementation of PV systems. 
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The innovation system of the South African electricity market is based on the high path 

dependency that is created by the investments and maintenance of infrastructure. These factors 

made it challenging to change into a different direction, which resulted in the lock-in that it is 

today. This is as a result of the Apartheid system, which made it a political requirement to be 

independent and not reliable on external energy supplies, and therefore the energy research was 

concentrated on the fossil fuel (coal) technologies. In addition to this, investment by Eskom and 

Sasol, as monopolistic powers, has favoured innovation in these fields and they protect the 

market in which they are operating. It is clear that their strategy does not facilitate development 

of an encouraging environment for renewable energy providers [website: Department of Energy 

2015]. 

 

2.3. Government	  	  

In 2008, Eskom and the Department of Minerals and Energy published a policy report; the 

document is titled “National response to South Africa’s electricity shortage” and addresses the 

importance of reducing the national CO2 footprint. The White paper Energy Policy Document 

aimed to reach a 10.000GWh renewable energy share to the total national energy mix [website: 

Department of Energy 2015].  

 

The Long-Term Mitigation Scenario (LTMS) energy model presumes that there will be a share 

of 15 per cent of renewable electricity by 2020 and 27 per cent by 2030 [Hughes, 2007]. 

Nevertheless, it is uncertain if and how this model (LTMS) will accomplish the required 

renewable electricity goal, since South Africa’s efforts to reach its 10,000 GWh target by 2013 

[DME Whitepaper 2003], have proved to be minimal. By 2009, approximately only 3 per cent 

(296 GWh) of the objective had been reached. [Department of Energy RED. 2009]  

 

In comparison to other African countries, South Africa is likely to have the most ambitious 

renewable energy target. A secure supply of electricity is necessary to promote economic growth 

but at present this supply is dominated by non-renewable energy sources, which is failing to 

meet pressing demands. In South Africa, various public research institutes and the private sector 

have the objective to move towards renewable energy development. [Bugaje, 2006] 
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As a result of the core capabilities of the monopolistic power, Eskom in electricity generation 

from coal, the independent power producers (IPP) struggle to compete and are considered less 

capable of contributing to the energy capacity in South Africa.  

 

Independent power producers are large-scale electricity generation projects that are separate 

from Eskom, and owned by private investors. For the government to accomplish the 10,000 

GWh renewable energy target, they are committed to expand the availability of renewables in the 

electricity market. 

 

Currently the IPPs have some role to play in the electricity market at utility scale, but their role is 

limited due to the dominance of Eskom as a monopolistic seller. For this reasons the South 

African president, Jacob Zuma, addressed in his State of the Nation speech in 2010, that the state 

had plans to establish an Independent System Operator, which would be separate from Eskom. 

This separate establishment will function as the contractor for the IPP’s once it is operational. 

This will limit the power of Eskom in the South African market and it is a key feature in creating 

a more suitable environment for renewable energy power producers. This development initially 

started in 2008, but there has not been much improvement since then. 

 

2.4. Renewable	  Energy	  Independent	  Power	  Procurement	  Programme	  

In 2009, the government considered the possibility of feed in tariffs for PV systems, however 

these were soon abandoned in favour of more inexpensive proposals. Shortly after this the 

Renewable Energy Independent Power Procurement Programme (REIPPP) was successfully 

employed [Eberhard et al., 2014, website: Department of Energy 2015]. 

 

The initial design of REIPPP was modelled, to some extent, on a past; failed attempt that made 

use of feed-in tariffs and developed through rounds of bidding. REIPPPP provided a quick 

solution for rolling out new generating capacity, and the structure and size of the bidding process 

made it possible to have numerous bid winners, which incentivized greater participation by the 

private sector [Eberhard et al., 2014].   

 

During August 2011 the first round of the bidding process commenced. REIPPPP attracted 

numerous local and international investors and private project developers. These participants 

created competitive prices by transferring enormous quantities of private knowledge as well as 

channelling investment into renewable energy that are connected to the grid in South Africa 
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[Eberhard et al., 2014]. In the following bid rounds, the REIPPP programme proved to promote 

competition, which resulted in significant price reductions. The programme managed to book 

results in a very short period of time. Notwithstanding a few setbacks, in not more than three 

years time, three effective bidding rounds took place. The assessments were performed in a 

timeous and clear manner. The projects, which emanated from the first two rounds of bidding 

have reached financial close and are currently being constructed or already are fully functioning. 

[interview: Aurecon]. 

 

2.5. Municipality	  of	  Cape	  Town	  

The municipality of Cape Town buys electricity from Eskom on a time of use tariff and sells that 

electricity on to residential, commercial and industrial consumers.  Municipalities get a 

significant portion of their revenue from electricity. If they allow bigger and better generation it 

means that more of their customers are buying less of their electricity and as a result the sales go 

down. In addition to this the municipal surplus goes down which is used to subsidise other 

surfaces [Interviews: GreenCape, GreyGreen, Solafuture, PVI, Aurecon, RED]. 

 

 The municipalities normally buy a large amount of electricity on the basis of the time they use, 

this procedure of buying electricity is called the Tariff of Use [Kotzen, 2015]. However the 

prices/ tariffs of electricity are fluctuating depending on the time of the day, which also should 

be changing the selling price to the end consumers. However, the City of Cape Town uses a flat 

rate tariff that remains the same for the buyers, there is no fluctuation in prices. As a result, the 

profit margins vary according to the time of day at which the electricity is sold [website: City of 

Cape Town, 2015].  

 

This means that the structure of the pricing is unbalanced, and depending on the time of the day 

the gross profit will go up and down. In figure 3 the purchase prices of electricity, for the 

municipalities, from Eskom are shown, and if those prices are placed on a flat rate scale, there 

will be a resulting gross profit as displayed in Figure 4.   
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Figure 3 Purchase costs electricity (source: Kotzen) 

 

This structure that is used by the City of Cape Town of buying electricity and the flat rate selling 

tariff is applicable to most municipalities in South Africa. 

 

2.6. Small	  Scale	  Embedded	  Generation	  

The City of Cape Town sees Small-scale embedded generation (SSEG) as power generation 

under 1MVA, this can be PV systems that are located on residential, commercial or industrial 

sites where electricity is also consumed [website: City of Cape Town, 2015]. This is not 

applicable to the systems that generate a large amount of electricity; like the solar parks. 

 

With the SSEG systems most of the generated electricity will be used directly, but when the 

electricity generation exceeds the consumption, this amount will be allowed to flow back into the 

grid. The electricity that is generated is embedded in the local electricity distribution network, 

which is connected to the electricity meters of the utility network [website: City of Cape Town, 

2015]. 

 

However, the highly regulated national electricity (distribution) market did not cover the policies 

and legislations of the SSEG. Therefore the City of Cape Town developed its own policies 

regarding the flow of electricity back into the grid, which the municipality of Cape Town 

believes is nearly consistent with the national policy.  

 

The City of Cape Town directs that it is illegal to buy electricity at a higher price than they 

would pay for the electricity prices of Eskom, so the electricity that is generates by the SSEG’s 

will never be bought for a higher price than the electricity prices of Eskom [interview: 

GreenCape]. 

 

Figure 3 Gross profits on selling electricity (source: Kotzen) 
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With a SSEG, the customers are also not allowed to sell more electricity back to the grid, than 

what they buy over an uninterrupted twelve-month period. Also for the customers, who want to 

install a system and want to deliver electricity back to the grid, need to move onto the SSEG 

tariff. This means that a daily service fee needs to be paid to cover the operating costs of the 

utility network. For the municipalities this means that, because of the installations of PV systems 

(SSEG), the customers will by less electricity when there are sun hours (daytime), and because 

of the pricing structure of Eskom, the City of Cape Town is losing a lot of profit that is made 

during the daytime.  
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3. Diffusion	  
This chapter defines what theories are being used to conduct this thesis and are categorized into 

the following; the diffusion of energy technology, pre-diffusion phase and the actors that are 

involved. This chapter will provide insight in the scientific literature within these subjects.  

 

This thesis focuses on the barriers for the diffusion of an innovation. The diffusion theory of 

Rogers (2003) provides insight, to which variables can affect the diffusion of innovations. As 

mentioned earlier in this research the diffusion of PV systems in Cape Town is in a very early 

stage of diffusion (Pre-Diffusion Phase). In this stage the suppliers are concerned with getting 

solutions to particular needs and prepared to experiment and tolerate failure in their search for a 

better solution [Tidd & Bessant, 2013]. A related issue around diffusion is the adoption and 

elaboration of the innovation over time. Understanding these influential factors and where these 

factors are selected from is important for the early stage of the diffusion [Tidd & Bessant, 2013]. 

At the early stages the early adopters will follow the innovative users, from here onwards the 

majority (the remainder of the potential adopting population) will follow their lead [Rogers, 

2003]. Finally, the different actors involved and how they can influence the diffusion process of 

PV systems will be described. 

 

3.1. Diffusion	  of	  energy	  technology	  

The term diffusion means “the process by which an innovation is communicated through certain 

channels over time among the members of a social system” [Rogers, 2003, p. 35]. 

 

According to Rogers (2003) the diffusion of the innovation has been described as a process 

consisting of four components: 1) Innovation 2) Communication channels that offer organization 

connect with potential adopters 3) Social systems 4) Time, required for an innovation in order to 

spread. Sriwannawit & Sandström (2015) provide an analysis that reveals that the diffusion 

research is highly interdisciplinary in character, involving several disciplines from ethnology to 

economics, with many overlapping research paths. The research about diffusion tries to 

recognise what is influencing and effecting the adoption of an innovation. For most of the 

adoptions of an innovation the diffusion process is described by the S-curve (see figure 1). 
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Figure 5 S-curve for the adoption of an innovation (source: Trott) 

The rate of adoption is low in the beginning of the S-curve and can be pointed out as the 

innovators. The following group who is going to adopt after the innovators are the early 

adopters, after this the early and late majority will follow and the S-curve ends with the laggards.  

Tidd & Bessant (2013) mentions that in practice the diffusion patterns of an innovation depend 

on the interaction of the demand and supply-side aspects.  

 

The S-curve model is a commonly used model for the diffusion of innovations, but the model has 

also been criticized because adopters’ personalities are very different and it cannot be assumed 

that they have the same needs. It is vital to know which adopter is being addressed at a given 

time. [Tidd & Bessant, 2013] 

 

The theory of “Diffusion of Innovations” from Rogers (2003) is used to describe the 

characteristics of various different research streams within the broad framework of diffusion 

research [Sriwannawit & Sandström, 2015]. The dominant disciplines in diffusion research are 

business economics, innovation studies, and business management. The research “Large-scale 

bibliometric review of diffusion research” shows that Rogers is the most influential scholar in all 

the streams/clusters combined [Sriwannawit & Sandström, 2015].  

 

The diffusion stream indicates the spread of diffusion theory as a surrounding theory, which is a 

very useful concept for the study of how technology, practice or programmes are adopted, and 

spread in different environments, and which factors are of influence. This is a multidimensional 
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process, and does not only consider the innovation in a diffusion process [Sriwannawit & 

Sandström, 2015].  

 

A motivator for the diffusion of PV systems does not have to be the innovation in the technology 

and product, but can also be intangible motivators like knowledge, norms, culture, ideas, social 

network and environmental issues. Rogers (2003) describes in his theory “diffusion of 

innovations” that peer-to-peer conversation and the evaluation of the needs of various user 

segments/participants are important qualities for the spreading of an innovation.  

 

In the research of Eleftheriadis & Anagnostopoulou (2015), he explains that the theories of 

technological innovation systems [Edquist, 1997; Freeman, 1989], national innovation systems 

[Nelson, 1993; Lundvall, 1992] and socio-technical regimes [Smith et al., 2005; Geels, 2004] 

analyse the diffusion and development of new innovations/technology by examining the actors 

of a particular technology, the networks through which they interact, and the institutions that set 

the framework under which technological transition takes place.  

 

The theory explains how the diffusion of PV systems can be reached. The basis of its structural 

components can relate back to success or failure, these components include the different actors, 

policies, norms, regulation and the networks through which they interact. In addition to this, the 

presence of certain attributes, such as relative advantage, compatibility, complexity, trialability 

and observability, have effect on the adoption and the diffusion of an innovation [Rogers, 2003; 

Tidd, 2010]. According to Rogers, the five following characteristics control between 49 and 87 

per cent for adopting new innovations/technologies [Rogers, 2003], these characteristics will be 

discussed below. 

 

“Relative advantage” means that the innovation is an improvement of the current idea, 

technology or practice and this is mostly stated as economic profitability. Is the advantage that 

the product/ innovation has compared to the former product/innovation big enough to be 

adopted? However, non-economic factors like quality, satisfaction, environment and social status 

are considered to have more influence on the diffusion of PV systems [Jager, 2006; Müggenburg 

et al., 2012; Palit, 2013].  

 

“Compatibility” relates to whether the current innovation is considered to be congruent with the 

current norms and values, for example social/cultural values, earlier experiences with precursors 

and the need for change of possible adopters. Different studies are discovering a direct relation 



 21 

between compatibility and the adoption of PV technology [Karakaya et al., 2014; McEachern & 

Hanson, 2008; Shum & Watanabe, 2009]. 

 

“Complexity” How complex is the product? Is the innovation difficult to understand and/or use. 

When an innovation has a high complexity, it will be noticeable in the adoption rate [Karakaya et 

al., 2014; Labay & Kinnear, 1981; Völlink et al., 2002]. In the past, PV systems also had a high 

complexity and this greatly affected the diffusion rate [Balcombe et al., 2013; Jager, 2006]. 

 

“Trialability” trialability provides the diffusion theory with one of the factors that can have an 

affect on the adoption of a new innovation/product. Trialability means that the product can be 

used, tested and explored on a temporary basis. When an innovation has a longer trialability 

period it often has a higher diffusion rate [Makse & Volden, 2011; Rogers, 2003]. Various 

studies indicate that there is an absence of trialability and adoption of innovations in the current 

electricity market [Labay & Kinnear, 1981; Völlink et al., 2002]. 

 

“Observability” considers whether the improvements of the innovation, and the benefits 

thereof, are easily recognized. The more noticeable the benefits; the higher the diffusion rate will 

be [Tidd, 2010].  

 

In the energy industry, the country in which the product will be adopted is a very important 

factor since each country has its own policies and environmental factors pertaining to adoption 

of new technologies [Bodas-Freitas et al., 2010; Reardon, 2009]. 

 

For the diffusion of innovations, communication channels are required to transfer messages from 

one channel to another, this occurs in a social system [Mahajan et al., 1990; Rogers, 2003]. 

These communication channels are very important because these channels have the ability to 

influence the adoption rate of innovations. Recent literature focuses on these effects on the 

diffusion of PV systems [Müller & Rode, 2013]. 

 

Decisions of potential adopters can be influenced or pressured by various forms: 

-‐ Social system (other/ previous adopters). 

- Interpersonal communication, mass media  

- Public policies, Shareholders, Organizations 
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Rogers  (2003) indicates that the diffusion process of innovations is enhanced by the presence of 

change agents. According to Haider & Kreps (2004), change agents are responsible for 7 roles 

“to develop a need for change, to establish an information-exchanging relationship, to diagnose 

problems, to create an intent in the client to change, to translate an intent to action, to stabilize 

adoption and prevent discontinuance and to achieve a terminal relationship” (p. 3-11). 

 

The practice of diffusion and adoption is often more unmanageable than the “Diffusion of 

Innovations” theory suggests. In other words, "the adoption process should be recognised as 

complex, iterative, organic and untidy” [Greenhalgh et al., 2004 p. 113]. Based on the diffusion 

theory of Rogers (2003) the variables that are affecting the diffusion the PV systems can be 

discussed, and which barriers have to be considered. 

 

3.2. Pre-‐Diffusion	  Phase	  

Before the diffusion of an innovation (S-curve), the pre-diffusion phase takes place. According 

to Tidd & Bessant (2013), it is important from a managerial perspective that specific conditions 

have to be met; products have to be developed, produced, distributed and infrastructural 

arrangements have to be in place. These conditions are seldom realized from the beginning and it 

is the same case of the photovoltaic system market in Cape Town. 

 

It is more common that the introduction of a new product is followed by a variable pattern of 

diffusion then by the S-curve; this can be referred to as the Pre-Diffusion Phase [Tidd & Bessant, 

2013]. In this situation the market is unstable, the diffusion of new technologies often start with 

introduction, decline and then reintroduction.  

 

The pre-diffusion phase can be described from different perspectives. Marx (1867) focuses on 

the supply side of the market, and why it is taking so long to implement new methods of 

production. His perspective is seen as a trial and error phase.  

 

A century later researchers took a different perspective and focussed on the demand side of the 

market [Rogers, 2003]. These researches displayed the diffusion process as a communication 

process in a population or a segment of customers; they showed bias towards the S-curve 

diffusion. According to Tidd & Bessant (2013), after a closer look at their findings, they also 

indicate how demand-side may cause a pre-diffusion phase. The innovators are often different 

than the other potential customers and might hinder the communication process that is required 
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for the diffusion. The pre-diffusion phase takes a long time, and requires considerable investment 

and does not generate the same amount of income [Tidd & Bessant, 2013]. 

 

3.3. Actors	  

3.3.1. Government	  
For the diffusion of innovations the national and local governmental policies can play an 

important role, because this will affect how the actors will interact with each other, and in some 

cases they have influence or will control the choices that are being made. Government policies 

have a big influence on the diffusion of environmental innovations like PV systems [Rennings, 

2000; Darmani, 2014]. The government has the capacity to create specific regulations for 

potential adopters and industrial actors regarding the future attractiveness for investment and 

innovation in the industry, such as subsidies that can serve as an incentive for installing PV 

systems or other sets of policies like net metering or feed in-tariffs.  

 

Net metering contributes to the return on the investment by buying electricity back from the 

customers. The PV systems that are generating more electricity than consumed will feed back 

into the grid, and this electricity will be bought at the selling price across the country on a 

voluntary basis [Shum & Watanabe, 2009]. For feed-in tariffs the owners of renewable energies 

systems receive an amount per generated kWh and get this for an unchanging time period. The 

long-term price guarantee creates market stability and certainty for investors. [Lipp, 2007] With 

a feed-in tariff the price is fixed and the amount varied. 
 

This can lead to an increase or decrease of/in the relative advantage from an economical 

perspective, which can make the PV systems more attractive for adoption. For example in Japan 

and Germany, with the assistance of the government policies, the diffusion of PV systems was 

very successful [Karakaya et al., 2015]. Policies are an important basis for achieving sustainable 

development targets and simultaneously they can catalyse business opportunities that are 

appealing within an entrepreneurial perspective.  

 

Sustainable development is about finding better ways of doing things, this can be interpreted in 

different ways, but the main focus is that the development fulfils the present needs, the 

awareness of the environmental, social and economic limitations [WCED, 1987]. For the 

development of a sustainable electricity sector, governmental policy is a crucial factor. In various 
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domains the policy is influencing the whole network from generating and transmitting to 

distributing and selling the electricity [Kaygusuz, 2012]. 

 

Jager (2006) mentions in his research that policies have impact on a matter of social acceptance. 

Policy makers are capable of organizing information and support meetings, to reduce the 

perceived complexity. These meetings will help ensure legitimacy by educating the potential 

adopters and eventually will increase the rate of adoption [Jager, 2006]. If the government wants 

to support sustainable development in the electricity sector, the government needs interaction 

and coordination between all related policy sectors.  

 

3.3.2. Technology	  providers	  
This section looks at the valuable factors for suppliers of PV systems to disrupt the current 

market in fossil fuel electricity generation. The PV system technology in Cape Town is still in 

the pre-diffusion phase, which is currently still trying to find its place in disrupting the current 

electricity industry, which in this case is still largely controlled by the monopoly, Eskom. 

 

Christensen (1997) states that disruptive innovation is a process by which it takes root initially at 

the bottom of a market, and then relentlessly moves up the market, and finally displacing 

established competitors. 

 

The pace at which the diffusion is making progress can be different with every product/ service. 

This all depends on how the innovation fits the needs of the adopters [Christensen, 1997]. The 

potential adopters need to be aware of what the relative advantage can be compared to the 

current competitor (products). For this the communication between the local companies and the 

potential adopters is important. In the case of environmental innovations, such as PV systems, 

communication is even more critical. The financing and the operation of environmental 

innovations like PV systems require a higher level of knowledge.  In order to create the relative 

advantage of such innovations, it is necessary to have effective communication or share the same 

kind of background between suppliers and adopters [Dewald & Truffer, 2012]. 

 

3.3.3. Adopters	  	  
Adopters can play a role in the diffusion process that is of great value. This role has been 

researched from different perspectives [Karakaya et al., 2015]. One perspective is from the 

supply side and how the suppliers will be able to learn from the adopters to innovate and through 
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this process improve the technology/product [Von Hippel, 1986], and the other perspective looks 

at demand/adopter side, and what the encouraging roles for the adopters on diffusion processes 

can be [Rogers, 2003]. For the mature technology of PV, the focus is on the demand side of an 

innovation, and from this perspective research has been done in two areas. 

 

The first area focuses on which features can influence the adopters’ decision for accepting and 

adopting an innovation [Tarde, 1903; Rogers, 2003]. The following factors, which may play a 

part, are: the appeal to operate independently without constant reliance on the electricity supplier 

(grid), duration of sun, household income, awareness, religion and education [Balcombe et al., 

2013; Jager, 2006; McEachern & Hanson, 2008; Peter et al., 2002; Zhang et al., 2011]. 

 

The second area focuses on the influence that adopters have on each other in a social system, and 

the desire to gain social status, may be one of the reasons to adopt an innovation [Tarde, 1903; 

Rogers, 2003]. The first group of adopters, who are mentioned as “innovators” in the process of 

the diffusion, are usually more conscious about the relative advantage of PV systems [Jager, 

2006].  

 

Other adopters can also have influence in the decision to adopt [Bodas-Freitas et al., 2010], as 

they can/may act as “advisors/ promoters” for the diffusion of PV systems. The actions of the 

peers of the potential adopters will influence the decision-making process to adopt or not. The 

information regarding the relative advantage of implementing a new system can be exchanged 

between the early adopters and the potential adopters. This information can include an 

explanation of the technology and how, and to what degree, the innovation is an improvement on 

the existing products/practices [Rogers, 2003]. Through this process the trialability and 

observability of the new product/system (innovation) will be increased and stimulates the 

diffusion rate [Jager, 2006].  If very determined adopters validate the circulation of information 

through social networks, they will be able to foster these effects of the peers. This could lead to 

an increase of involvement by potential adopters that were originally not aware, responsive or 

interested in the possibilities with regards to PV system installation [Jager, 2006]. 
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4. Methodology	  	  
This chapter provides a deeper knowledge about the chosen paradigm, method, data collection, 

fieldwork, validity, analysing and ethics that are used in order to realize this research. There are 

different tools available for the researcher to gather data/ information. One of the most reliable 

and valid sources for gathering data is to conduct qualitative research [Collis & Hussey, 2009].  

For this research semi-structured interviews are used as a qualitative method where the 

interviewer and respondents were engaged in a formal interview. 

 

4.1. Research	  paradigm	  

A research paradigm is mentioned as a framework, which directs how the scientific research 

ought to be developed within a theoretical framework [Collis & Hussey, 2009], and it is put into 

practice with the aim to collect as much data as possible in respect of a particular subject. The 

paradigm that is chosen for the research of the barriers for the diffusion of PV systems in Cape 

Town is interpretivism. 

 

The interpretivism research paradigm has its focus on clarifying a phenomenon, and will not be 

measuring the phenomena as a positivist case. Therefore, qualitative methods of analysing need 

to be used, like interviews, focus groups etc., where the involvement of the researcher is 

subjective [Collis & Hussey, 2009]. This signifies that the researcher needs to be independent 

from what is researched. 

 

4.2. Research	  method	  

As a research method the experimental case study will be used. The research identifies the 

problems in applying new procedures and techniques, as well as evaluating their benefits. Yin 

(2013) describes that a case study “investigates a contemporary phenomenon within its real-life 

context” (p.16) and that it allows the researcher to maintain the all-inclusive and important 

characteristics. A case study as a research method is not just a method for the collection and 

generation of data, but a widespread research strategy. Therefore, it comprises the collection of 

data from multiple sources of evidence, and by triangulation converging this data. 

 

The method for this research is designed as an exploratory single case study. It is chosen to 

investigate a current phenomenon (the barriers for diffusion of PV systems in Cape Town) in 
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depth and within a practical framework/setting, particularly when the limitations of the 

phenomenon and the setting may not be apparent. This methodology involves an exploration of 

the natural setting of the phenomenon by using a range of methods to obtain in depth knowledge 

[Collis & Hussey, 2009]. The methods for the data collection will be explained in the next 

paragraph of the thesis. 

 

4.3. Data	  collection	  

The knowledge gathered in the thesis about the phenomena is created through the collection of 

data; primary and secondary data both will be used for this research. 

 

The primary data is gathered through interviews, which is a method for gathering in-depth, high 

quality primary data due to their one-on-one nature and the possibility to ask follow up questions 

[Boyce & Neale, 2006]. Several questions were asked to discover what the interviewees think, 

how they act or feel about the topic [Collis & Hussey, 2009]. The face-to-face interviews were 

conducted with the employees from six different companies in the field of PV systems in Cape 

Town. This kind of data collection was chosen to gain a clear understanding about what the PV 

system suppliers think, the barriers are for the diffusion of PV systems.  

 

The fact that primary data has been collected from six different companies can help to find 

certain patterns that exist in terms of the barriers for the diffusion of PV systems, as well as the 

differences in the barriers they perceive. The interviews were semi-structured; these are 

interviews that do not address specific questions, but rather explore themes and subjects that are 

identified before hand [Saunders et al., 2011]. This method gives the interviewee the freedom to 

express their answers in their own terms, which can raise issues and/or discussions that may not 

have been considered by the interviewer. 
 

The secondary data collected for this research comes from different sources of literature such as 

articles, books and studies that are conducted on the related subject, research documents (annual 

reports, evaluations, policy documents, project plans, etc.) and official websites. The use of the 

various secondary sources was sometimes needed, because the primary data cannot cover 

everything.  
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4.4. Data	  validity	  and	  reliability	  

The aim of the thesis is to obtain a deeper understanding and knowledge of the barriers for the 

diffusion process of PV systems in Cape Town. In order to gather valid and reliable data/ 

information, a specific selection has been done. 

 

The selection of the companies is based on the scope of the research and on a combination of 

criteria. The specific criteria with respect to this research and the interviewed companies/ 

interviewees (see Table 1) had to meet the following requirements: 

 

- Insight, understanding of the local electricity market. 

- Experience 

- Working with PV systems 

- Based in Cape Town 

 

The interviews were held with local photovoltaic system suppliers, engineering consultant 

companies and with a sector development agency. In an attempt to obtain greater validity and 

reliability three different types of companies were selected, because the suppliers point of view 

could display bias. Below shows the interviewees including their function that were interviewed 

for each company. Note: the interviews took place in Cape Town, providing current insight on 

the South African PV market and the raw data for further analysis. 

 

 

 

Name:	   Function:	   Company:	   Sector:	  

Dom	  Chennells	   Financial	  Director	   SOLA	  Future	  

Energy	  

PV	  system	  supplier	  

Maloba	  Tshehla	   Renewable	  energy	  

sector	  manager	  

GreenCape	   Renewable	  Energy	  

Sector	  

Development	  

Agency	  

Nishen	  Brijraj	   Director	   GreyGreen	   Sustainable	  energy	  

engineering	  

consultancy	  
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This research aims to provide a qualitative explanation with the focus on the barriers for the 

diffusion of PV systems in Cape Town, as a result of the different parts from the actors in the 

process like: policies, economic and organizational power [Smith et al., 2005]. 

 

In order to ensure that the gathered data from the interviews were reliable and valid, they were 

compared to the other interviews that were conducted and analysed with the gathered literature 

and documents for the research. 

 

4.5. Location	  

The research has been conducted in Stockholm, Sweden and in Cape Town, South Africa. The 

research topic has partly been researched in the natural environment so that the complexity of the 

problem could be experienced and to gain a good local impression/ understanding of the 

electricity market.  

 

The fieldwork was done for two and a half weeks (9 till 28 April) in order to conduct interviews 

and collect information. With my contribution in the field, I was able to obtain the perspective of 

the diffusion process for the PV systems from the suppliers’ point of view. During the time spent 

in Cape Town, and by hosting interviews, I obtained a greater knowledge and improved 

understanding of the electricity market and what/where the barriers can/may be. For example, by 

experiencing load shedding which literarily places you in the dark, it becomes more noticeable 

that the economy is standing still. 

 

Mike	  Burke,	  	  

Fourie	  Joubert	  

Managing	  Director,	  

Business	  

development	  

manager	  

PVI	  Solar	   PV	  system	  supplier	  

Shane	  Eglinton	   Wind	  &	  Solar	  

Leader	  Africa	  

Aurecon	   Engineering	  

Consultancy	  

Clemens	  Brandt	   Director	   RED	  (Renewable	  

Energy	  Design)	  

PV	  system	  supplier	  

Table 1 Interviewees 
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The interviews were conducted in a natural environment, which is a more suitable environment 

for the interview to take place. The interviewees felt more comfortable in this environment and 

could speak openly about the research topic.  

 

In the interviews the following subjects were addressed: 

- Diffusion of PV systems in Cape Town. 

- The current electricity situation (Primary energy resource/ costs). 

- The political power on the existing renewable energy market.  

- Potential policy mechanisms.  

- Possibility of PV technologies.  

- Limitations by economic, political, social, and environmental.  

- Major shortcomings (load shedding) affecting the spread of PV systems. 

- Suitability Policy.  

- Suggestions for policies,  

- Future of PV in Cape Town.  

 

4.6. Data	  Analysis	  
In general analysing data involves searching for patterns [Neuman, 1997]. The analysis entails 

that the data will be examined, categorized, arranged and tested by combining the primary and 

secondary data [Yin, 2013]. 

 

For this research it was chosen to use triangulation for analysing the data. The primary data of 

the case study from the interviews are triangulated with the literature and documents and will be 

categorized to different themes. From here the primary data can be compared and analysed 

[Laitin et al., 2002], and generated into the results. 

 

Based on the method for data analysis explained by Gibbs (2008), the primary gathered data of 

the interviews were be transcribed. The transcripts of the interviews were sent back to the 

interviewees for them to check and/or correct them for any wrong interpretations/ factual 

mistakes. The transcripts and notes of the interviews are the raw data of the research and they 

provide a descriptive documentation of the research. 
 

For the analysis of the gathered data, a deductive approach will be used, with a structured coded 

framework to analyse the gathered primary data.  Hereby the researcher creates a way to analyse 
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the transcripts in a structural way, with categorizing the data in a framework [Williams et al., 

2004]. 

 

This deductive structural approach of analysing the data with a framework can be prejudicial to 

the whole research because of its inflexibility. The gathered data from the transcripts will be 

categorized into the different themes, which can limit the analysis of the theory. The categorizing 

of the data involves analysing the transcripts of the interviews in an attempt to verify, approve 

and categorize to a specific theme; this will be done by searching through the transcripts to 

identify the characteristics of the data [Pope et al., 2000]. 

 

In order to correctly perform this data analysis the interviews have been transcribed word for 

word in an accurate manner. The transcripts will be analysed by reading them through and 

putting notes, words, theories or short phrases on the side to summarize what is being said in the 

text. This method can also be classified as open coding [Burnard et al., 2008]. The aim of the 

open coding systems is to create a summary of each important element that is mentioned and 

discussed in the interview that relates to the themes of the framework. These short notes, words, 

theories or short phrases will be placed in a framework/ discussion table. This step is completed 

to report the key findings of the transcripts, by using the appropriate quotes/words to explain 

those findings. These findings will then be categorized into the themes to identify what the 

barriers for the diffusion of PV systems in Cape Town are, perceived from the suppliers side. 

  

The findings/ results will then be accompanied by linking the secondary data/ theories to create 

an analysis, in which the findings will be discussed and how they relate to each other [Burnard et 

al., 2008]. 

 

4.7. Limitations	  on	  the	  research	  method:	  

The limitations need to be taken into account for every research method, qualitative research is 

generally subject to the knowledge, experience, training and skills of the researcher. These 

characteristics of the researcher influence the quality of the research design, the observations that 

are done and data that can be gathered, and the analysis and evaluation of the data. 

 

The method, identification and selection of interviewees that is proposed, fulfils an essential 

function in the quality and the credibility of the research [Patton, 1999]. The primary data 

collected in this thesis might not be fully sufficient enough in explaining and understanding the 
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phenomena, because this research is limited to the perspective of the PV system suppliers. In 

order to gain a clearer understanding of the whole diffusion process of PV systems, the research 

needs to be done from the perspective of every actor in the process. 

 

It was difficult to identify who the adopters are because the market is currently in a very early 

stage of the diffusion process (this can be the energy suppliers, industries, farms and other 

commercial adopters). Furthermore, governmental institutions were contacted in an attempt to 

interview, however it was not possible to secure an appointment during the period of time spent 

completing field research in Cape Town, or often I received no response at all. 

  

More specifically the time frame that was set to complete this thesis does not allow very much 

time to conduct primary research. If the time frame was longer, it would have been possible to 

conduct primary research from every aspect of the market in order to comprehensively analyse 

the barriers for the diffusion. Nevertheless, the gathered primary data can deliver insights into 

the barriers for diffusion process of the PV systems in Cape Town as perceived by the suppliers. 

 

4.8. Ethical	  considerations	  

One of the most important principles in ethics is voluntary participation. The interviews that 

were conducted have all been done voluntary. The interviewees agreed to contribute and provide 

information about the researched topic. After the interviews the transcripts were send back to ask 

for permission to use the gathered data in the research. Anonymity and confidentiality has also 

been offered to the interviewees, so that the data can be used without disclosing their identity.  

 

The interviewees were respected and not ridiculed with regards to their opinion and/or 

knowledge about the topic, and the interviews were conducted at a place where the interviewees 

felt comfortable and could speak openly about the research topic.  
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5. Results	  &	  Analysis	  
This chapter triangulates the information from the interviews, documents and the gathered 

literature to define what the barriers are for the diffusion of solar energy technology for local 

companies. There were a total of 6 interviews conducted: three interviews with PV system 

suppliers, two interviews with engineering consultant companies and one with a sector 

development agency. Within this section the reader will be able to understand what the barriers 

are for the diffusion of PV systems in Cape Town. In this part of the research the reader will be 

able to see if the assumptions of the theory that affect the diffusion are also applicable in reality. 

The barriers will also be divided into different themes that have different characteristics. 

 

By recognizing the barriers, the local PV system suppliers, or entrepreneurs who want to enter 

the local electricity market, are now able to recognize and identify the barriers they face for the 

diffusion process of PV systems in Cape Town. As well as the potential adopters can recognize 

the barriers they face, and try to educate themselves. 

 

In order to conduct this research six experts in the field of PV Systems in Cape Town, were 

interviewed. The interviews display the perspective of three different parties involved: PV 

system suppliers, Engineering Consultant Companies and sector development agencies. The six 

experts are as follows: 

 

Dom Chennells; Financial Director    SOLA Future Energy 

SolaFuture energy is the leading supplier of embedded solar PV systems in South Africa. Their 

vision is to offer clean, efficient and environmentally friendly energy solutions to customers with 

their focus being on making systems more affordable while securing a supply of electricity with 

their focus being on making systems more affordable while securing a supply of electricity 

[website and interview: Sola Future Energy 2015]. 

 

Maloba Tshehla; Renewable energy sector manager  GreenCape 

In 2010 GreenCape was founded to enhance the development of the renewable energy sector in 

the Western Cape, they were recognized as a “Special Purpose Vehicle” to create a potential 

market for manufacturing and employment in the renewable energy sector. They are a source of 

knowledge and information, and acts as an interface between industry and government. The 
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vision of GreenCape is to make the Western Cape the core for renewable energy in South Africa. 

[website and interview: Green Cape 2015]. 

 

Nishen Brijraj; Director    GreyGreen 

GreyGreen was founded in 2010 and is based in Cape Town. Their focus is on providing/ 

develop customized and innovative projects/solutions, that have strong value propositions. As 

well as maintenance and support for clients that make use of sustainable energy. The vision of 

GreyGreen is “to create sustainable energy solutions for the challenges of tomorrow” [website 

and interview: Grey Green 2015]. 

 

Mike Burke; Managing Director    PVI Group  

Fourie Joubert; Business development manager  PVI Group 

The PVI Group is a Cape Town based solar installation company with its origins in Northern 

Ireland. Over the past five years the company has grown from strength to strength to become one 

of the leading experts in the field of solar power. This expertise is now available in Cape Town 

where they specialise in solar panel installation and solar system designs. The PVI Group 

specialises in providing custom designed solar solutions for every home, business and 

agricultural need in the Western Cape [website and interview: PVI group 2015]. 

 

Shane Eglinton; Wind & Solar Leader Africa,   Aurecon 

Aurecon is an engineering consultancy, multi-discipline and globally around 7500 people are 

working for the company, mainly based in southern hemisphere in the developing regions. Their 

functions mainly consists of, but is not limited to, the following: project development, starting 

with resource assessments, prospecting based on grid capacity resources, site development 

layouts, grid connection studies, technology selection, helping developers procure contracts, 

including detailed design, and construction management [website and interview Aurecon 2015]. 

 

Clemens Brandt; Director    RED Engineering  

RED Engineering was established in 2011 and was set up as an engineering and consulting firm. 

RED Engineering was established to assist foreign companies in obtaining a foothold in the local 

market, but their focus shifted to consulting, engineering and the installation of solar PV rooftop 

systems [website and interview: RED Engineering 2015]. 
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5.1. Categorization	  

In the theoretical chapter it was mentioned that the different actors have different influences and 

effects on the diffusion process, and all these barriers are interrelated with each other. According 

to the literature from Rogers (2003), the whole diffusion process for innovations like PV systems 

is a complex process with connected and related factors. The diffusion process has been 

researched from different perspectives. The main perspectives of the research will be used here 

for the categorization of the barriers.  

 

In order to analyse the transcripts of the interviews, the barriers will be categorized into four 

different themes. In the research of Karakaya & Sriwannawit (2015), they mention that the 

barriers can be categorized into four different dimensions: 1) Sociotechnical, 2) Management, 3) 

Economic, 4) Policy.  

 

A better understanding of the Supplier’s perception regarding the existent barriers could be 

achieved through the categorization process. Although the barriers vary across context they 

remain interrelated. The categorization of the barriers into four different themes, does not aim to 

create an inflexible categorization. 

 

5.1.1. Sociotechnical	  
Mumford (2000) explains that the sociotechnical aspect is based on how the social and technical 

system elements are balanced equally. This approach is human-oriented [Schweizer-Ries, 2004]. 

The importance of the technology is based on how the needs of the adopters can be fulfilled. In 

this theme the barriers that are hindering the diffusion process will be identified within the socio-

technical approach. The aim is to reach an optimal combination of social and technological 

factors [Pasmore 2006]. 

 

5.1.2. Management	  
Koinegg et al., (2013) explain that the effects of business strategies are fundamental for the 

diffusion processes in particular markets. This theme identifies the barriers that are responsible 

for hindering the process to create a sufficient and appropriate system to manage the market of 

PV systems in Cape Town [Koinegg et al., 2013]. 
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5.1.3. Economic	  
From an economic perspective the costs and volume are some of the most important barriers for 

renewable energy technologies that have to be overcome. In order for PV systems to become 

more attractive for most of the potential adopters to be an electricity source. The capital costs for 

the technology of the PV systems need to come down. The issues related to these factors will be 

mentioned in this theme and need simultaneous attention [Lund, 2011].  

 

5.1.4. Policy	  
The policies are vital for a successful diffusion process, especially with environmental 

innovations like PV systems. The policies that are created appear to be based on the following 

characteristics: visions and values, historical and cultural influences, pressure groups and beliefs 

of how things work/function. The making of policies is not a rational technocratic process. 

[Jacobsson & Lauber 2006]. The reasons behind the policies, that are creating a barrier for the 

diffusion process of PV systems will be categorized and pointed out in this theme. 

 

5.2. Barriers	  

Although the photovoltaic technology is mature and has improved enormously in the last decade, 

there are still numerous barriers that are being faced in the diffusion process. Specifically, when 

looking at the PV Market in Cape Town, which is currently still in the pre-diffusion phase, it is 

clear that numerous barriers must be overcome. The discussion table (table 2) below shows all 

the barriers for the diffusion of PV systems in Cape Town that were identified during the 

interviews. These barriers were identified, analysed and divided into the four different themes, 

and will be discussed in further detail below. 
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 GreenCape PVI Group GreyGreen SolaFuture Aurecon RED engineering 

Sociotechnical - Awareness 

- Behaviour  

- Education 

- Information 

- Perception 

- Awareness 

- Education 

- Perception 

- Negative 

promotion 

- Quality 

- Regulation 

- Risk  

 

- Awareness 

- Perception 

- Negative 

promotion 

- Quality  

- Regulation  

- Awareness 

- Education 

- Perception 

- Awareness 

- Perception 

- Awareness 

- Education 

- Perception 

- Negative 

promotion 

- Quality 

- Regulation 

Management - Electricity price 

- Monopoly 

- Network 

- Reliance on coal 

- Incentives 

- Experience 

- Monopoly 

- Network 

- Regulations 

- Service 

- Incentives 

 

 

-  Electricity price 

- Incentives 

- Monopoly 

- Policy uncertainty 

- Regulation 

-  Electricity 

price 

- Mentality 

- Monopoly 

-  Incentives 

- Core business  

- Incentives 

-  Electricity 

price 

- Network 

- Resource plan 

- Policy 

uncertainty 

- REIPPP 

 

-  Electricity price 

- Network 

- Regulation 

- Incentives 

Economic - Capital costs 

- Payback period 

- Incentives 

 

- Capital costs 

- Incentives 

- Capital costs 

- Payback period 

- Economy 

- Incentives 

- Capital costs 

- Financing 

- Incentives 

 

- Capital costs 

- Financing 

- Payback 

period 

- Core business 

- Incentives 

 

-Capital costs 

- Incentives 

 

Policy - Incentives 

- Revenue of 

municipality 

- Monopoly 

 

- Incentives 

- Revenue of 

municipality 

- Monopoly 

- Government 

- Regulation 

 

- Incentives 

- Revenue of 

municipality 

- Monopoly 

- Government 

- Regulation 

- Incentives 

- Revenue of 

municipality 

- Monopoly 

- Government 

 

- Incentives 

- Revenue of 

municipality 

- Monopoly 

- Government 

- REIPPP 

- Incentives 

- Revenue of 

municipality 

- Monopoly 

- Government 

- Regulation 

Table 2 Discussion Table 
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5.2.1. Sociotechnical	  
The data from each interview revealed that there are important social/personal aspects related to 

the adoption of PV technology. These sociotechnical aspects are creating barriers for the 

diffusion of PV systems in Cape Town. 

 

The performance of the systems has a major influence on the diffusion; not only the technical but 

also the environmental aspects are having an effect on the performance of the PV systems. In 

Cape Town there is dissatisfaction of the adopters because of underperformance of the PV 

systems, these underperformances are caused by the low quality of the products, and/or improper 

instalment and/or usage [interview: GreyGreen, PVI Group, RED engineering 2015]. 

 

Firstly, the low quality does not consider the maturity of the technology, but can be the effect of 

an unregulated market where no standards have been put in place for the PV panels and the 

instalment of the systems [interview: GreyGreen, PVI Group, RED engineering 2015]. This is 

the case in South Africa. There is an open market created whereby unregulated 

companies/persons can do instalments of PV systems and because of this, PV systems that have 

not have been approved for the European market are being sold to unknown South African 

customers. This is resulting in mistrust, which results in a negative promotion towards PV 

systems [interview: GreyGreen, PVI Group, RED engineering 2015]. 

 

Furthermore, underperformance is not only caused by technical quality but also by incorrect 

usage. The lack of education of potential adopters is a significant barrier that can hamper the 

diffusion process [interview: GreenCape, GreyGreen, PVI group, RED engineering, Solafuture, 

2015]. If the adopters do not have adequate knowledge it can lead to improper usage, which can 

affect the performance and lifetime of the panels. This is creating uncertainty about the product, 

the potential adopters see PV systems as a new complex product and are wary to invest. 

Adopters are often not aware or informed about the technology, durability, efficiency safety and 

stability and often have the perception that if it is a grey day they do not have electricity, because 

the systems are reliable on the irradiation of the sun [interview: Aurecon, GreenCape, 

GreyGreen, PVI group, RED engineering, Solafuture, 2015]. 

 

This educational barrier is the effect of the suppliers not providing the adopters with (sufficient) 

information, also the advice towards the adopters about the PV systems that will provide/fulfil 

their needs. This is also an effect of the regulations that are not in place, because the unregulated 



 39 

installers do not have sufficient knowledge to advise the adopters for their individual cases 

[interview: GreyGreen PVI group, RED engineering 2015].  

 

The barriers that were previously mentioned could all be related back towards the relative 

advantage, this is mentioned by Rogers (2003) to be one of the main factors for the diffusion of 

innovations. The adopters are contemplating this question: “Are the PV systems satisfying my 

needs better than the electricity system currently in place?”  

 

As mentioned in all interviews, the behaviour and the perception towards the technology and the 

environment factors (carbon emission) of the adopters in Cape Town need to change to create 

more awareness, and to see the relative advantage. A further barrier is that the network effect is 

still missing which creates awareness, but this is an effect of the technology being relatively new 

in Cape Town and the pre-diffusion phase first needs to be overcome. 

 

5.2.2. Management	  
In Cape Town it is difficult to manage the diffusion of PV systems. There are various challenges 

that need to be overcome in the electricity market of PV systems, in order for the management to 

be sufficient and appropriate. The diffusion process of PV systems in Cape Town is in a very 

early stage [interview: GreyGreen 2015], the effect of this is resulting in the collaboration 

between the actors. Due to the early stage of the diffusion, the market is immature with a lack of 

understanding as explained in the previous paragraph (5.2.1). 

 

In South Africa there is a huge reliance on fossil fuel electricity generation [interview: 

GreenCape 2015]. The fossil fuel electricity market is much more mature and have very cheap 

electricity prices. This makes it difficult to create a relative advantage, for the PV systems to 

become the more attractive choice for the adopters. The technology suppliers need to face a 

market that is controlled by the government with the monopoly of Eskom, which has one of the 

biggest coal supplies globally. The fact that Eskom is operating under a monopoly regime and 

almost exclusively uses fossil fuels in electricity production makes it very difficult to lobby for 

more active policy measures in the sector of PV systems [interview: Aurecon, 2015]. 

 

Furthermore, appropriate business strategies are fundamental for the diffusion processes. This is 

unfortunately very difficult to achieve because an investment in PV systems is often not in the 

core business of customers. The core business is often making money, instead of saving money 

[interview: Aurecon 2015]. Due to the lack of governmental support and incentives, and the 
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uncertain and changing policies, it is difficult to create an attractive business case [interview: 

GreyGreen 2015]. These aspects are associated with the policies and will be further discussed in 

the paragraph policy (5.2.4.). 

 

Managing the diffusion process of PV systems on utility scale has one specific barrier, the 

REIPPP.  With the REIPPP, the government limits the amount of projects and decide based on 

the price and the black economic empowerment requirements which proposals will be accepted 

[interview: Aurecon 2015]. The proposing companies are competing against each other to deliver 

the cheapest PV electricity. 

 

5.2.3. Economic	  
For the adoption of PV systems there are several economic barriers. Fortunately, in the diffusion 

process, it is well known that the cost of an innovation come down based on the scale of 

economics. The research of Karakaya et al., (2014) mentions that the costs usually also decrease 

with time. With one of the biggest coal sources globally, South Africa is dependent on fossil fuel 

electricity generation. The maturity of this electricity source has made it possible to generate 

electricity at a very cheap rate [interview GreenCape 2015].  

 

Due to the fact that the electricity provider, Eskom is state owned, the government created a 

lock-in effect for itself by creating damaging/crippling/direful consequences for infrastructure 

maintenance and investments [State of The Nation 2015]. This path dependency eventually leads 

to the situation where there are hardly any incentives for implementing PV systems because of a 

shortage of financial resources. These impacts of the financial/ economic reasons will be further 

discussed under policies (paragraph 5.2.4.). 

 

The most common economic barrier is related to the high capital costs of the PV system 

[interview: Aurecon, GreenCape, GreyGreen, PVI group, RED engineering, Solafuture, 2015]. 

The PV system price has to come down for the adoption to become mainstream. For this to 

happen the volume of the adopters need to increase significantly. These issues are related and 

need simultaneous attention [Lund, 2011].  

 

Due to the fact that the capital costs are too high, the payback period is too long. The business 

case for adopting PV systems makes sense because the systems eventually pays itself back, but 

in terms of the capital costs, the current electricity price and the lack of incentives, the change to 

PV systems does not make sense yet [interview: Aurecon, GreenCape, GreyGreen 2015]. In an 
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economic sense, the relative advantage of the PV-systems is not big enough to replace the 

current fossil fuel electricity. For companies, industries, investors etc. the core business is often 

not making an investment decision that will eventually pay itself back. That is why an 

investment in process efficiency makes more sense because it is about making money instead of 

saving money [interview: Aurecon 2015].  

 

Another factor, which is discouraging investment is that, the South African economy is 

stagnating, which means that companies do not want to invest when the return is hardly 

noticeable [interview: GreyGreen 2015]. Unfortunately, numerous adopters fail to realize that the 

economic growth is stalling due to the demand outweighing the supply of electricity which leads 

to load shedding and the economy briefly stops when this happens. 

 

5.2.4. Policy	  
The adoption of PV systems is often not profitable and/or not possible without the policy support 

of the government/municipalities [interview: Aurecon 2015]. As mentioned earlier in this thesis, 

policies are of fundamental importance for the diffusion of environmental innovations like PV 

systems [Jager, 2006; Rennings, 2000; Darmani, 2014]. 

 

As mentioned above, the South African government has old energy systems and networks 

[interview: Aurecon, GreenCape, PVI Group, RED engineering, 2015] that exhibit strong path 

dependencies with Eskom’s current high dependency on coal generated electricity. This means 

that powerful lock-in effects are experienced based on the investments, which prove to be 

struggle in changing or moving direction in reaction to new factors, such as the need for climate 

change alleviation. The path dependency makes it very difficult to lobby for more active and 

attractive policy measures in the sector of PV systems. 

 

According to all the interviewees in this research, one of the key barriers is that municipalities 

get a significant portion of their revenue from electricity. If they allow bigger and better 

generation it means that more consumers are buying less of the municipality’s electricity, and as 

a result the sales go down. Therefore, the municipal surplus goes down which is used to 

subsidise other surfaces. The result of this is that the Municipality generation feed in tariff is 

very low, which does not help to create a relative advantage in comparison to the fossil fuel 

electricity. 
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The lack of legislation and regulations with regards to the building and installing of PV systems, 

leads to an uncontrolled market. In order to control the electricity market legislation and 

regulation is needed [interview: PVI Group, GreyGreen, RED Engineering 2015]. The absence 

of necessary rules and regulations are resulting in the failure of PV systems, which creates a bad 

reputation and negative promotion towards PV system implementation. Controlling rules and 

structures, including technical standards need to be in place, even the skills and technical 

education of the people who manage and run these systems. Without the legislation and 

regulation the skilled suppliers not being able to compete with the prices the unskilled have. The 

uninformed, uneducated adopters often choose the cheaper solution, which creates the negative 

promotion and reputation for PV systems in Cape Town. 

 

The REIPPP is a very good initiative of the government to support the renewable energy sector, 

and it is the only way for large utility scale projects to distribute their generated electricity. For 

the large-scale utility market everything is regulated and controlled by the government, and for 

selling the electricity the IPP’s have to sign a power purchase agreement with Eskom [interview: 

Aurecon 2015]. 

 

5.3. Analysis	  

In South Africa there is great potential for the implementation of PV systems, and this potential 

can now be realized at a reasonable cost. However, the results of this research show that there are 

important barriers that are hampering the diffusion process, and adjustments will necessary in 

order to support the development and diffusion for PV systems. 

 

One of the main barriers is that the potential adopters do not see the relative advantage yet; they 

are unaware about the possibilities and effects of PV systems. Another reason why the adopters 

do not see the advantage is because the PV systems need to compete with the electricity prices 

where the electricity is generated by the coal power plants of Eskom. South Africa has one of the 

biggest coal resources in the world, which is also generating some of the cheapest electricity in 

the world [website: Department of Energy 2015]. Due to the high capital costs and the fact that 

the PV systems need to compete with the low electricity prices of Eskom, makes it very difficult 

for the PV systems to be an attractive choice.  

 

Simultaneously, the network effect is missing, partly because the market is still in the pre-

diffusion phase. The consequence is that there are not so many innovators yet, that are 
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influencing potential adopters to adopt PV systems. In a pre-diffusion phase the communication 

amongst the actors (Suppliers, adopters and government), appears to be one of the important 

factors for a successful future in the diffusion of PV systems [Tidd & Bessant, 2013]. 

 

Further, as a result of the uncertainties of the policies and incentives, the suppliers cannot deliver 

a reliable business case to the adopters, and this makes it difficult and not interesting for adopters 

to invest in [Lipp, 2007]. 

 

Most of these barriers are in the form of governmental preferences that are given to Eskom in the 

form of subsidies, or because of the lack of understanding and awareness of the potential 

adopters about the benefits that can be realized by investing in renewable energy technologies 

like PV systems. 

 

The policies do not assist the adoption of PV systems, because the municipality of Cape Town 

does not want to support the PV systems because a big part of their revenue is made from selling 

electricity.  There are hardly any incentives from their side, or very little where the return on 

investment is still not good enough to create an advantage for implementing PV systems. 

 

The diffusion of PV systems on utility scale is also being hampered, and this is mainly because 

of one reason, policies. The electricity generation on this level is very restricted by the 

government, that this is only possible through the REIPPP program. It is a really good initiative 

from the South African government, but at the same time it limits the development of the 

diffusion process of PV systems and does not make it that attractive for investors to invest 

therein [Lipp, 2007].   

 

The availability of PV technology in Cape Town does not seem to be the restraining factor, but 

the issue that is hampering the diffusion process is the controlling policy related to the 

generation, transmission, distribution and selling of electricity. Further, there is no controlling 

factor for installing PV systems, which is leading to negative promotion because unlicensed 

people are doing the instalments. 

 

It is clear that governmental policies largely control the structure of the electricity sector and has 

a great impact on how the other actors behave in the diffusion process of PV systems in Cape 

Town. From this analysis, it is clear that the barriers are interrelated to each other, of which the 

policy barriers can be the keys to success. 
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6. Conclusion	  
Different barriers have been determined and categorized in the sociotechnical, economic, 

management and policy themes that are affecting the diffusion of PV systems in Cape Town. 

These barriers can be allocated to the three different actors who are involved in the diffusion 

process namely government, suppliers and adopters. 

 

The results of this research suggest that diffusion is a challenging process, from the 

sociotechnical perspective, which includes the quality, performance, improper instalment, 

unregulated and uncontrolled open market, mistrust, negative promotion, lack of knowledge, 

improper usage, unawareness, lack of communication, relative advantage and the lack of 

standards for PV panels. 

 

Incorrect management can hamper the diffusion, as the PV systems need to compete with the 

mature and cheap fossil fuel market that is controlled by the government and Eskom. Further this 

investments in PV systems are often not the core business to invest in, and that the policies are 

changing too much to create a stable reliable business case for the potential adopters. 

 

From the economic point of view the capital costs are still too high, which leads to the payback 

period being too to long. In addition to this, the available cheap electricity generated by coal, is 

not helping to create a relative advantage, for example if reasonable incentives could be 

implemented, but this is not the case because of the path dependency the government and 

municipalities are facing. 

 

It is clear that there remains to be numerous barriers created by the national and local policies: a 

lack of regulations, no/hardly any incentives, the monopoly Eskom, and municipal revenue from 

selling electricity are all factors that have a big impact on the creation of governmental policies, 

which are hampering the diffusion. 

 

Through an analysis of these barriers, one can conclude that the barriers faced by the suppliers 

are as a result of adopters being uneducated and unaware of the potentials of PV systems. 

Further, there are no regulations, which create an open uncontrolled market. For the adopters the 

capital costs are the biggest barriers, and they do not see the relative advantage of PV systems. 

Due to little or no incentives PV systems are not attractive enough to adopt. From the 
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government’s side it is difficult to stimulate the diffusion of PV systems because of financial 

reasons and the high path dependency they have with Eskom, as well the municipalities that are 

generating a large portion of their revenue with the selling of electricity. Further, because the 

market is still in the pre-diffusion phase in Cape Town, the difficult and/or new communication 

between the actors can make it less attractive and/or challenging to adopt. 

 

The overall result of this research is that, for the diffusion process of PV systems in Cape Town, 

the barriers are all interrelated to each other, and therefore the involvement of all actors is crucial 

for making the diffusion a success, and without cooperation and governmental support the 

barriers are difficult to overcome. 

 

Further research could be conducted to obtain a better insight on the perspective of the adopters 

and/or the government/municipalities, or when the diffusion process of PV systems is in a 

mature stage in Cape Town. 
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