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Abstract

As recently as the vear 2010, renewable energy
contributed less than 1% of all the energy sources in
South Africa. Possible reasons include the lack of
private sector investment in Renewable Energy
technologies. By way of a structured interview
methodology, this paper explores the reasons why
private investors are reluctant to invest in renew-
ables. The responses point to political, economic,
social and technological barriers limiting private
investment in renewable energy. Other barriers that
were identified include poverty, low levels of educa-
tion, limited technological readiness and access to
the electricity grid. Some of these barriers are spe-
cific to the South African context. The paper con-
cludes that a closer relationship between govern-
ment and the private sector is required to stimulate
innovation in the renewable energy sector.

Keywords: renewable energy, financial investments,
investment barriers, South Africa

1. Introduction

The South African government has articulated its
short, medium and long-term vision for an environ-
mentally sustainable, climate-change resilient, low-
carbon economy and just society. The vision is out-
lined in the Cabinet endorsed National Strategy for
Sustainable Development and Action Plan (2011-
2014), New Growth Path (2010) and National
Development Plan (2011). Several sector policies
and strategies, including the Integrated Resource
Plan for Electricity: 2010-2030 (2011), Industrial
Policy Action Plan (2010), National Biodiversity
Strategies and Action Plans and the National

Climate Change Response White Paper (2012) also
endorse this vision.

Relative to fossil fuel-based energy, renewable
energy! (RE), has historically been expensive and
still remains expensive for consumers (Pegels, 2010;
Ogihara Gueye, King, & Mori, 2007). Limited inno-
vation and investment in RE technologies is one of
several reasons mentioned for the current high cost
of RE prices (Pegels, 2010; Owen, 2006a). It has
been shown that as a whole, the current level of
global investment is substantially lower than that of
countries like China, Japan and several other
European countries (G20 Clean Energy Factbook,
2009). By analysing investment decisions in a typi-
cal RE project, this paper aims to identify the barri-
ers to investment.

South Africa’s position is unique, with a sophis-
ticated financial system on the one hand, and very
high income inequalities (a Gini coefficient of 53.8)
on the other hand (UNDP 2009; Sanders &
Chopra, 2006). As such, South Africa is a good
example of an emerging economy, the ideal context
to base this study on. The study was confined to
South African energy projects, and focused on fac-
tors that influence investment decisions, including
investor background, the nature of the investor, and
political, economic, social and technological factors
during the period of 2009 till 2011. Previous stud-
ies focused on barriers to renewable technologies in
a broader sense, dealing with the associated costs
and challenges for each type of RE source (Painuly,
2001; Verbruggen, Fischedick, Moomaw, Weir,
Nadai, Nilsson, & Sathaye, 2010).

2. Implications of the study

In brief, this research aims to explore the factors lim-
iting investment in RE technologies in South Africa
from 2009 until 2011. This study offers almost a
historic view of RE investment prior to 2011 and it
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therefore does not consider any socioeconomic
changes post the date of 2011. Private sector invest-
ment can be viewed as a necessary arsenal with the
aim of making RE prices attractive compared with
conventional energy prices. In order to understand
why investment in RE is limited, it is important to
understand the investment considerations of poten-
tial private investors. The findings could serve to
inform the investment community about the impor-
tance of RE resources in the value chain, and the
importance of promoting RE projects more aggres-
sively. RE project shareholders could use the find-
ings of this research to tailor their respective projects
so as to secure adequate funding by making their
projects more attractive for investment.

3. Literature review

3.1 Challenges of renewable energy

3.1.1 Political

Kebede et al. (2010) argue that the energy industry
is one of the bases of any stable economy. This
industry is therefore typically subjected to heavy
political intervention by governments as a means of
controlling volatility in the economy. Ahborg and
Hammer (2012) as well as Krupa and Burch (2011)
point to a lack of government support as one of the
main barriers to the wider acceptance of RE. This
confirms Martinot and Macdoom’s (2000) view.
These authors argue that apart from all of the other
barriers that are hindering the wider acceptance of
RE, the politics around the generation of RE is
prime.

Mandle (2008) argues that politics, through state
intervention, can substantially influence the ability
to mitigate climate change resulting from conven-
tional fossil-fuel technologies. As such, legislation
and policies can be powerful state- driven tools with
which to shape and steer an economy. These instru-
ments cannot be separated from the politics of a
country because states are inherently political insti-
tutions. It was over three decades ago that
Weidenbaum (1983) made a recommendation that
the state implements a more effective policy, where
tax policies could provide tax breaks and reduce
obstacles to certain types of energy projects that the
state is trying to promote. More recently, Shoock
(2007) advocates the use of legislation to stimulate
both the demand and the supply side of the econo-
my with regard to promoting cleaner and alterna-
tive energy sources. In support of Shoock (2007),
both Kline (2010) and Tavallali (2010) argue that,
in addition to better funding models, tax-based
incentives could also provide funding assistance to
RE projects. However, Verbruggen et al. (2009)
have an opinion contrary to these. They argue that,
generally, governments do not have the policies in
place to support or promote RE technologies, as
these technologies are relatively new. Winkler
(2005) draws the debate to the South African con-

text, by arguing that RE policy will be more effective
if the current energy policy is improved. The lack of
support and alignment policies means that RE tech-
nologies cannot be developed further, indeed, from
a legal perspective, with no appropriate enforceable
policies in place, RE technologies will not enjoy
appropriate levels of funding or subsidies (Bode &
Michaelowa, 2003).

It seems that the current policy set is not enough
to unwed South Africa from its coal dependency
(Oxford Analytica, 2009). For example, the
approved amount of RE to be delivered for the
feed-in tariffs needs to be clearly articulated in order
to ensure diversity of supply. The latter is critical in
order to assess the incremental upfront cost relative
to the future environmental benefits. In contrast to
South Africa, other developing countries such as
China and South Korea, as well as developed coun-
tries such as Australia, Japan, the UK and the USA,
have energy policies which provide attractive finan-
cial incentives to promote low-carbon electricity
(Vivid Economics, 2010). Sebitosi and Pillay (2008)
thereby note that while the rest of the world is expe-
riencing tremendous growth in their respective RE
industry, South Africa appears to have stagnated
due to its misaligned environmental and energy
policies.

3.1.2 Economic

One of the major factors making RE technology
very attractive at the moment is the high price of
conventional fossil fuel (Smith, 2007).

Rafaj and Kypreos (2007) calculated that if
external costs, such as environmental and health
damages were included in the price of electricity,
non-fossil energy sources such as RE becomes more
competitive. It can be argued that developing
economies such as South Africa need cheaper ener-
gy prices to compete globally in order to secure
their market share in energy dependant industries
as well as to attract Foreign Direct Investment (FDI)
(Doppegieter, Du Toit & Liebenberg, 1999). This
cost bias means that RE technologies are expected
to be less attractive locally than conventional fossil-
fuel based energy (Kerr, 2010). According to statis-
tics published by the EIA (2010), it is clear that
South African energy resources are biased towards
the conventional sources, as shown in Figure 1
(EIA, 2010).

Mathews et al. (2010) argue that RE projects
can be made more economically viable by reducing
their cost base. They point out that so far only pub-
lic funding has been considered for RE projects, and
without the private finance sector’s involvement,
RE will remain expensive. Prior to 2011, RE proj-
ects in South Africa were funded through carbon
trading schemes which originated from developed
economies. However, the prices of carbon generat-
ed through those schemes have been dwindling
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Figure 1: South Africa total primary energy
supply by type estimates
Source: EIA (2010)

from some time now. Sebisoti and Pillay (2008) for
instance provide the example of the Johannesburg
Stock Exchange (JSE) that offers counters that
trade in emission futures. These authors however
point to a hindrance with this model in that it is
intended to offset emissions from overseas indus-
tries. Moreover, experience illustrates that interna-
tional CDM investors have a preference for destina-
tions such as India, Mexico, and China. In his arti-
cle, Owen (2006b) suggests that one of the ways in
which to reduce the cost of production is by achiev-
ing economies of scale. However, this can only be
done by means of widespread adoption of technol-
ogy that translates into increased social acceptance.

The Kyoto Protocol, a legal platform for coun-
tries committed to reducing Green House Gases
(GHG) emissions (UNFCCC, 1997) underwrites
several objectives. In order to achieve these objec-
tives, three main mechanisms were developed —
Emission Trading (ET), Clean Development
Mechanisms (CDM), and Joint implementation (JI)
(Dutschke & Michaelowa, 1998). Certified
Emission Reduction (CERs), Emission Reduction
Units (ERUs), Voluntary Emission Reduction
(VERs), EU-Allowances (EUAs) and Assigned
Amount Units (AAUs) are the five main types of cer-
tificates generated from these mechanisms.
Unfortunately, most of the CDM projects have been
underperforming which actually results in minimal
sustainable benefits (Schneider, 2007). The result-
ing CERSs from these types of projects together with
the low cost base could have a negative impact on
emerging markets of emission credits by driving the
CERs prices down through market saturation
(Olsen, 2007). It is therefore argued that other high-
er local sustainable projects, such as RE projects,
can be less favoured from an economic point of
view (Sterk & Wittneben, 2005). Nussbaumer
(2009) concludes that while the CERs cost will vary
with the types and stage of projects considered they

remain a pivotal means of reducing GHG emis-
sions.

3.1.3 Social

Aside from economic and political matters, social
dynamics play a role in RE uptake. The social
acceptance of RE policy programmes and projects
is particularly important. Wustenhagen, Wolsink &
Burer (2006), identify three dimensions of social
acceptance of RE Innovation: socio-political, com-
munity and market acceptance. They argue that
both policies and technologies need to be adopted
by society at large in order for an initiative to be
successful. This is followed by community accept-
ance of decisions and RE projects by local stake-
holders, residents and local authorities. Simon &
Wustenhagen (2006) found that acceptance
increases when stakeholders are directly involved
with a specific type of RE project, such as wind
farms. For example, according to Rogers (1995),
market acceptance depends on the communication
process between the potential adopting party and
its environment, as this process facilitates the adop-
tion of innovative technologies.

South Africa is in a very different situation from
other developing countries, as the majority of the
population cannot even afford basic cheap energy
(Bennett, 2008). As a result, the social system is
biased towards cheap and dirty sources of power
(Lloyd, Cowan & Mohlakoana, 2004). In order to
increase the adoption rate of RE sources, the coun-
try needs to first uplift its communities to the point
where they can afford the basics, in order to then
switch to RE sources (Bennett, 2008; Visagie &
Prasad, 2006).

3.1.4 Technological

Fossil-fuel technologies have long been considered
to be mature, but in most countries, they still attract
substantial research and development funds to
increase efficiencies, with the exception of a few
countries such as Sweden, Spain, Switzerland and
the United Kingdom (Schilling & Esmundo, 2009).
Manne and Richels (2004) confirm that innovation
can reduce RE production costs. Therefore, in order
to make RE more competitive, technological inno-
vations are necessary (Russell, 1999).

Painuly (2001) highlights other technological
barriers such as a lack of standards, codes and cer-
tification and technical skills, lack of infrastructure
such as the ability to link up to the grid, and a weak
technological culture. Most importantly, lack of
funding to sustain technological innovation is
regarded as a limiting factor for cheaper renewable
technology. In South Africa, some RE technologies
have to be imported as they cannot be made more
cheaply locally, for example solar panels, wind tur-
bine blades and Concentrated Solar Power (CSP)
equipment (Bennett, 2008).
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The nature and maturity of RE technology also
influences any investment decision. Accordingly, a
mature and established technology such as solar
photovoltaic (PV) energy will attract more funding
than any other type of RE technology (Jacobsson &
Bergek, 2004). The post 2011 RE landscape in
South Africa through the roll out of the Renewable
Energy Independent Power Producer Programme
(REIPPP) proves this point since most of the solar
farms generate CSP, which feeds into the national
grid.

3.2 Factors influencing investment in
renewable energy

3.2.1 Political

Tyner (2007) argues that since the US government
subsidised ethanol in 1978, the ethanol industry
has experienced substantial growth. This subsidy
was in line with the government’s mandate to sup-
port the farming industry, environmental concerns
and energy security. Tyner (2007) argues that the
success of this industry resulted from state interven-
tion, enabling its growth. Karagdz (2010) points out
that private investors are particularly sensitive to
political risks, which include political stability and
the stability of policy implementation; this sensitivi-
ty can be extended to the facilitation of infrastruc-
ture (Karagdz, 2010). It can therefore be argued
that investment decisions can be influenced by
political factors.

3.2.2 Economic

Bennett (2008) argues that due to limited local
manufacturing capability (infrastructure, patents
and innovation of RE technologies), most of the RE
technologies used in South Africa are imported. It
follows that any investment in these types of proj-
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ects will be subject to foreign exchange exposure.
This exposure increases the risk profile of the invest-
ment because for a higher risk portfolio investors
expect a higher return, this can make some RE proj-
ects unviable (Shefrin, 2001). The South Africa
Rand has a history of intense fluctuations.

3.2.3 Social

It is argued that volatility is also a deterrent to
investment (McDermott & Tavares, 2008). Over the
last decade, the world has experienced substantial
fluctuations in crude oil prices, as shown in Figure
2. Accordingly, as the price of oil rises, RE invest-
ments become more attractive. Similarly, as the
price decreases, RE investments become less attrac-
tive (Wakeford, 2006). It has been proposed that
price volatility could be mitigated through govern-
ment intervention, by diversifying the energy port-
folio to include RE (Janczura, 2010).

3.2.4 Technology

From an investment perspective, RE technologies
are relatively new while some technologies, like
wind and PV solar power, are more established,
others, such as geothermal and solar CSP, are still in
their infancy (Sorensen, 1991; Visagie & Prasad,
2006). Generally, investors consider the respective
maturity levels of the RE technology in their invest-
ment decisions.

3.3 Conclusion

The arguments presented confirm that RE adoption
is influenced by political, economic, social and tech-
nological factors. It was therefore considered impor-
tant to explore these factors in order to understand
the prevailing industry situation.

Figure 2: Crude oil price trends (in 2008 dollars)
Source: Williams (2009)
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4. Research methodology

While there have been many studies dealing with
the barriers to the adoption or penetration of RE
globally, there was a paucity in literature specific to
South Africa and its unique barriers available from
South African academic databases. Literature
addressing investment in RE in South Africa, with a
focus on investment from the investor’s perspective,
was even scarcer.

This may be attributed to the fact that the RE
industry in South Africa is a relatively new field. As
this is an emerging field of interest, an exploratory
survey-based research design was considered to be
the most appropriate method to use (Zikmund,
2003:54). Pragmatic researchers need to appreciate
and use both qualitative and quantitative methods
in their research (Onwuegbuzie & Leech, 2005).
This research design therefore included the use of
both quantitative and qualitative research methods.
Since this research was designed to gather data at a
specified point in time, it is categorised as a cross-
sectional study. The unit of analysis was the finan-
cial investment decision made by investors when
investing in RE technologies.

In order to achieve its objectives, this research
was broken down into three phases: Phase One
identified potential factors which investors consid-
ered during their RE investment decision. Phase
Two tested whether these factors were in fact con-
sidered by South African RE investors when making
investment decisions. The research and interview
questions are included in Appendix A. The final
phase of this research comprised the data analysis.

The sample consisted of 16 South African based
companies, which covered each segment of the
investment community so that it would be repre-

sentative of the general population of relevance.
These investment companies are shareholders in
various energy projects in South Africa. Part of their
finance portfolio includes RE Projects. The selection
was through convenience sampling, as the number
of respondents available was limited. These includ-
ed financial and other types of institutions that
invest in RE technologies. A total of 10 companies
agreed to take part in the survey, resulting in a
response rate of 62.5 per cent. The companies were
represented by individuals who make or contribute
to the investment decisions into energy projects.

Owing to time constraints and limited sample
availability, an adapted cognitive interview tech-
nique was chosen (Beatty & Willis, 2007). It was
adapted in the sense that the structured question-
naire was answered by the respondent during the
interview. The interviews were conducted by the
researcher in person. This methodology provided
the researcher with the opportunity to explore fur-
ther, insights raised in the response. With a generic,
distributed, self-administered questionnaire, quali-
tative responses can sometimes be incomplete or
misunderstood and therefore misinterpreted, which
can influence the data analysis and may skew
results.

Since data consistency allows responses to be
analysed appropriately, therefore a structured ques-
tionnaire was used and the same set of questions
was presented to each respondent. The question-
naire was designed in such a way that the respons-
es were automatically categorised into the six pre-
defined sections, namely Introduction, Political,
Economic, Socio-cultural, Technological and
General. It also contained an open-ended section in
which the respondents could make additional con-

Table 1: Sample

Category Number (count) Percentage
Sample size — Number of companies identified 16 100
Number of companies providing its services to the financial industry 13 87
Number of companies providing its services to the energy industry 3 13
Number of companies with their head office located in Gauteng, South Africa 16 100
Table 2: Sample surveyed
Category Number (count) Percentage
Sample size — Number of companies who responded 10 100
Total number of respondents interviewed 10 62.5
Number of respondent per company 1
Number of companies providing its services to the financial industry 8 80
Number of companies providing its services to the energy industry 2 20
Number of companies with their head office located in Gauteng, South Africa 15 100
Number of respondent with financial (business) background 7 70
Number of respondent with technical (engineering) background 4 40

Journal of Energy in Southern Africa * Vol 25 No 2 « May 2014 19



tributions to any section of the questionnaire. The
Questions contained in the questionnaire were
mostly closed and required short narrative respons-
es. Some questions in the respective sections
required the respondent to select an appropriate
response from several alternative statements. If the
response was vague or inadequate in terms of rich-
ness, then a follow-up question was asked. This
method ensured that the required narrative
response was of sufficient relevance and substance
to be used in the analysis. A consent form was
included in the first section of the questionnaire.

A preamble and background information about
the research was sent to the respondent a few days
before the actual interview session. Interview ques-
tions themselves were not sent to the respondent
prior to the interview session, in order to prevent
any response bias. The interviews were conducted
by the researcher and captured in an audio format
with prior permission from the respondent. A hard
copy of the questionnaire was used to record
important response aspects. All audio recordings
were critically reviewed to confirm and highlight key
insights, which the researcher might have over-
looked during the interview.

The primary data obtained from the question-
naire was both quantitative and qualitative in
nature. A frequency analysis method was used to
analyse the quantitative data, while narrative con-
tent analysis was used to analyse the qualitative
data. Microsoft Excel and NCSS software packages
were used to conduct the frequency analysis. The
first step in the narrative content analysis was to
group the narrative responses to the same question
from each respondent on one page. The responses
were then categorised under different headings after
which, similarities, differences and new insights
were noted (Saunders, Lewis & Thornhill, 2003).
These were analysed in relation to the literature
review conducted and the pertinent factors limiting
investments in RE technologies.
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Figure 3: RE selection criteria

5. Discussion of results

5.1 Financial viability

The financial viability of the respective potential
projects was mentioned by 60% of respondents.
Investors were very concerned about the financial
viability of their investments and factors such as
high capital costs, the price of products, tax bene-
fits, grants, subsidies and means of raising capital
through debt and equity were mentioned as being
prime considerations when making investments.
Simply put, investors will not invest in any type of
technology if it is not financially viable. Financial
viability related to a number of factors mentioned
by the respondents, such as capital, operational
costs, market, selling price and foreign currency
risks. This is illustrated in Figure 3.

It can therefore be argued that until the cost of
RE technologies can compete with traditional fossil
based technologies, investment in RE will remain
lower than investments in fossil fuel based tech-
nologies. In order to address this imbalance, com-
petitiveness level of RE technologies may be
improved through political interventions through its
policies as recommended by Martinot and
Macdoom’s (2000) as well as Jacobsson and
Lauber (2006). It follows that if the political climate,
objectives and instruments, such policies and tax
breaks, are aligned with the promotion of RE based
technologies, then the cost of RE technologies will
be able to compete with traditional fossil based
technologies.

5.2 Need for clarity

One of the areas the research attempted to establish
was the nature of political influence on RE invest-
ment decisions. The respondents were asked if the
current South African political climate was con-
ducive to RE investment. The responses are docu-
mented in Figure 4 and show that investors did not
believe that the political climate was conducive to
substantial investment in this industry. The reasons
are a lack of clear regulations and government sup-
port, a preference for conventional fossil-fuel based
energy, and the use of political forces to shape the
energy industry with the government’s own
monopoly. Responses to some of the questions
were extremely divided, rendering inconclusive
results. One such question was on whether the cur-
rent set of regulations and incentives were sufficient
to promote or hinder RE investments. However,
some themes kept reappearing, such as the need for
clarity on the prevailing set of incentives and regu-
lations.

The respondents were of the opinion that the
South African government was currently unsure of
its course of action. They demonstrated this point
by noting the inconsistent policies and initiatives,
such as those involving the RE Feed In Tariff System
(REFIT) system. The latter is a mechanism to pro-
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Figure 4: Political influence reasons

mote the deployment of RE and places an obliga-
tion on specific entities to purchase the output from
qualifying RE generators at pre-determined prices.
The REFIT Guideline document made references to
platforms that have not yet been finalised or
endorsed, such as the Independent Power
Producers (IPP) and the Integrated Resource Plan
(IRP) (NERSA, 2009). According to REFIT, the
financial capital requirements for joining the grid
with any type of RE are substantial. This automati-
cally limits investors in their decisions. As of August
2013, a Renewable Energy Independent Power
Producer Program (REIPPP) has since been
approved and is currently operational. Three
rounds of bidding have taken place under the aus-
pices of this program with the first round already
having generators on line (Kane and Shiao, 2013).

The need for clarity therefore suggests that until
there is alignment of the political objective and its
various instruments, investment in RE technologies
will remain lower than fossil-fuel based technolo-
gies. Furthermore, investment in RE technologies
will remain financially unviable, supporting the pre-
vious finding, which asserts that the political climate
needs to be conducive by making its policies and
goals clear.

5.3 South African barriers

This section unpacks the barriers to RE investment
specific to South Africa and goes beyond the finan-
cial, political, social, technological and economic
aspects. The results obtained mentioned three key
challenges for South Africa in this area namely:
poverty and inadequacies regarding grid access,
education and technology. These were believed to
be hindering the adoption of and investment in RE
technologies. In a developing country, these barri-
ers are to be expected; however, it was perceived
that South Africa in particular had tougher chal-
lenges than other developing countries.

5.3.1 Poverty in South Africa

The 2012 report titled: ‘Monitoring the changing
face of South Africa’s poverty,” illustrates that the
poverty is still a harsh reality for large numbers of
people. The figures are measured according to the
poverty line adopted by the government of US2 per
day or below.

Based on this, it could be seen that poverty is
indeed a challenge for South Africa. With the pre-
vailing levels of poverty, it can be understood why
the market for RE, a more expensive alternative to
electricity is not large. Respondents confirmed that
with the high levels of poverty in South Africa, for
domestic purposes, cheaper alternatives such as
paraffin will always be the default choice making
RE even less attractive. Stats SA (2013) showed
that 12.6% of South Africans mainly in rural
provinces still use wood for cooking. This barrier to
RE adoption was confirmed by the sample sur-
veyed.

5.3.1 Insufficient grid access

Despite the fact that South Africa had 85.3% elec-
trification in 2011, approximately 15% of the pop-
ulation still did not have access to electricity through
the grid (Stats SA, 2013). It can be concluded that
a large area of the country remains detached from
the grid. If RE feeds into the grid, generating more
power, the social impacts will not be felt by those

62.5 62.9 63.2
5 9 X 6 5 8 B 6
52.2 4ot 50.3
I I I I I I
N
F & & & & & ¢ & &K
N 2 S N R & & & &
< & » S & R I\ I\
e \g ~ h < e &
P « & Q\‘r & M é:;-

Figure 5: Poverty indicators by province
Source: Schwabe (2012)
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who need electrification. Therefore, the statement
made by respondents that access to the grid was a
problem is justified and it can be concluded that
access to the grid has an influence on the social
component of RE investment.

5.3.2 Inadequacies in education

One of the most serious challenges facing South
Africa is education. According to the Global
Competitiveness Report 2010/2011, released by
the World Economic Forum, South Africa ranked
129th for primary education and 75th for second-
ary education out of 139 countries in 2009
(Schwab, 2010). Approximately 24% of children
are in the wrong grade for their age and 6% are not
in school (Barnes, Wright, Noble & Dawes 2007).
However, in 2008 that number decreased slightly to
34. 3% or a figure of 6. 8 million (Hall, 2010). With
this number of citizens lacking basic education, it
was not surprising to find that investors were nerv-
ous about the low social acceptance of a new tech-
nology, especially at domestic level.

In order for society to adapt to RE and technol-
ogy, people must be able to comprehend its bene-
fits, which requires sufficient education to under-
stand and appreciate the possibly disastrous conse-
quences of current energy use. Referring to the
2007 European Conference on Local Energy,
Sebitosi and Pillay (2008) highlight that traditional
school curricula often do not offer the flexibility to
integrate such subjects in teaching. Whilst industry
experts do exist, these persons often lack access to
schools where they can offer their knowledge and
information which in turn can impact the skills force
and innovation base for the future. As mentioned in
the foregoing, the majority of the RE technology in
South Africa in imported. This point supports the
proceeding factor about challenges in technology.

5.3.3 Challenges in technology

According to the Global Competitiveness Report
2010/2011 released by the World Economic Forum,
South Africa ranked 76th in technological readiness
out of 139 countries in 2009 (Schwab, 2010). It is
clear from the results of this study (which are shown
in Figure 6) that there is a correlation between the
RE investment decisions and technological factors.
Many of those countries ranked higher than South
Africa are ahead in RE technology investments,
innovation and policy. A major factor highlighted
by respondents was the use of technologies devel-
oped and produced outside South Africa. While
some might believe that these technologies are
unsuitable for the local market, it would be difficult
to overlook these technologies entirely, as most of
them have already been developed and tested. It
would be easier for South Africa to adapt itself to
suit the technology, rather than the other way
around.

70%

60%
60% -

50%
40% 40%
40%
30%
20% -
10%
0%
Imported Technology Suitability Costs
Figure 6: Technology influence reasons
5.3.4 Other barriers

From the responses to the open ended questions,
two non-classified issues were raised namely, quali-
ty of labour force and infrastructure. Since RE is a
relatively new field in South Africa, skills will defi-
nitely be a challenge. With the limited human capi-
tal that South Africa possesses, it will be difficult to
find qualified and experienced skilled labour to
service the industry.

South Africa has one of the best developed
infrastructure systems on the African continent yet
the major relevant infrastructure related constraint
that remains is access to the grid. Whilst infrastruc-
ture, including roads, ports and a well-established
railway system, provides South Africa with an
unquantifiable advantage, in terms of RE invest-
ments, this bears little mileage

6. Conclusions

This study was undertaken to investigate the factors
limiting financial investment in RE technologies
from an investor’s perspective (Ghoorah, 2010).
Consequently, a survey was conducted using
exploratory interviews, which revealed that five
aspects mainly influenced RE investment decisions,
namely investor background, political factors, eco-
nomic factors, social factors, and technological fac-
tors. However, it was found that, despite the influ-
ence of all the other factors investigated, the finan-
cial viability of the potential project was the most
important criterion that investors considered when
making investment decisions. The other major find-
ing was that the majority of the organisations aimed
at optimising return on investment.

Politically, it was clear that South African RE
investment decisions were affected by political and
legal frameworks, as stated by Martinot and
Macdoom (2000), Painuly (2001) and Krupa and
Burch (2011). Prior to 2010, the South African
political environment was not conducive for opti-
mising such investment. The absence of clear objec-
tives, lack of alignment of state substructures and
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lack of government support were the major reasons
given for this situation, which are in line with the
findings of Robert & Weightman (1994) and
Mandle (2008).

Findings showed that South African RE invest-
ment decisions were influenced by economic fac-
tors, as stated by Martinot & Macdoom (2000).
These factors mainly consisted of demand and sup-
ply, foreign exchange and access to capital. With the
price of electricity being controlled and capped, it
was difficult for any investors to influence and man-
age a return on their investment. Since most of the
RE technologies were imported, projects that need-
ed capital to bring in these technologies were
exposed to foreign currency risks despite investors
expecting guaranteed returns. In addition, raising
capital in this economy is another constraint, as the
amount of capital needed is substantially higher
than that for conventional energy projects. Prior to
2010, there were very few incentives for investors to
raise capital for this type of project.

The lack of social awareness was a major stum-
bling block for investors, as it limited the RE tech-
nology adoption rate, which in turn, limited the RE
market. It was found that, according to investors,
South African society is not aware of the current
environmental issues, the need for RE technologies
and alternatives available to them; this is in line
with the findings by Simon & Wustenhagen (2006).
Other constraints mentioned included the poverty,
lack of grid access, and lack of education in South
Africa (Bennett, 2008).

It was also found that most RE technologies
were imported into South Africa, as the country
does not produce its own technology. The positive
result is the adoption of international standards, for
example ISO 50001, 23045, 13790, 81400, and
certification, for example, ISO/IEC 17020, that
accompany these imported technologies. Owing to
the fact that the South African RE industry is in its
infancy, relevant skills and expertise are scarce,
despite advanced infrastructure. RE related infra-
structure, such as access to the electricity grid, needs
to be improved to enable growth in the RE industry.

The need for clarity on the prevailing set of
incentives and regulations was a major topic that
was identified. Investors were of the opinion that
the South African government was currently unsure
of its course of action. They demonstrated this point
by noting the inconsistent South African RE policies
and initiatives.

From an organisational perspective, almost all
investment companies allocate their resources
strategically in order to optimise their returns. This
was proved to be the case in this study, where all
the organisations surveyed had a mandate to max-
imise their returns in different ways (Shefrin, 2005;
Tetlock & Mellers, 2002).

As with all research, there were some limitations

of the study that point to suggestions for future stud-
ies. With regard to the research methodology,
among the most common errors was non-response
bias (which is normally caused by respondents
choosing not to respond to some questions for per-
sonal, sensitivity or other reasons). Then there was
response bias (where the response is influenced by
the respondent’s perception of what the researcher
wants to hear). There could also be extremity bias,
whereby respondents exaggerate issues by respond-
ing at the extreme end of the scale to highlight cer-
tain issues. In addition, there may be interviewer
bias, in which the interviewer may lead respondents
to make responses which they would not normally
have given, or influence the response obtained.

Although it would have been interesting to com-
pare the findings of this study with those of the rest
of the Brazil, South Africa, India and China
(BASIC) countries, this fell outside its scope. Such a
comparison would be useful, as each country could
use the findings as a point of reference to improve
their investment profile. This is an opportunity for
future research. Other avenues also include the
study of potential factors, which could prove to be
important in affecting investment decisions in the
RE field. A study of various initiatives, such as a
‘greenbond’, REFIT, IPP. Tradable Renewable
Energy Certificates (TREC) and their effectiveness
in promoting RE could also be useful.

Notes

1. The Integrated Resource Plan: 2010-2030 (2011)
provides for the disaggregation of renewable energy
technologies to explicitly display solar photovoltaic
(PV), concentrated solar power (CSP) and wind
options.
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Appendix A
Q. no Category Research questions
1 Investor Are renewable energy investment decisions influenced by investors’ qualifications and experience?
2 Political Are renewable energy investment decisions currently influenced by political/legal frameworks in S. Africa?
3 Political How do the South African political/legal frameworks influence renewable energy investment decisions?
4 Economic Are renewable energy investment decisions in South Africa influenced by the prevailing economic factors?
5 Economic How do the prevailing South African economic factors influence investment in renewable energy?
6 Social Are renewable energy investment decisions in South Africa influenced by social and cultural factors?
7 Social How do the South African social and cultural factors influence investment decisions in renewable energy?
8 Technology Are renewable energy investment decisions in South Africa influenced by technology factors?
9 Technology How do technology factors influence investment decisions in renewable energy?
10 Organisation Do internal company processes influence renewable energy investment decisions in South Africa?
11 Organisation ~ How do internal company processes influence renewable energy investment in South Africa?
Appendix B
Q no. Category Questions Response choices
1 Investor Background * Financial
* Engineering
* Social Science
* Other
2 Investor What is your highest qualification?
3 Investor What did you major in?
4 Investor If all things were equal and you had to choose one project for investment, which type * Solar
of RE project would you invest in? Please explain reason for this choice? * Hydro
* Wind
* Bio Mass
* Geothermal
5 Political Are renewable energy investment decisions currently influenced by political/legal * Yes
frameworks in South Africa? * No
6 Political Based on your experience, how would you describe the current role of the state in the * Yes
RE industry? * No
7 Political Please indicate the importance of the role the state should have with respect to * High
RE investments? * Medium
* Low
8 Political Do you think the current government incentives & regulations are enough and in * Yes
favour of promoting investments in RE industry? Why? * No
9 Economic  Are renewable energy investment decisions in South Africa influenced by the prevailing * Yes
economic factors? * No
10  Economic  Does the selling price of RE influence your RE investment decision? * Yes
* No
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11 Economic  How do you rate the financial investment involved in a RE project relative to a * More costly &
conventional energy project in SA? Is it: longer life cycle
* Less costly &
shorter life cycle
* The same
12 Economic How do you economically differentiate between RE projects and conventional * Margin
energy project? * Project life cycle
* Associated financial
risk
* All of the above
13 Economic Do you cater for the long term associated cost to ensure sustainability? * Yes
* No
14  Economic  Which of the following economic factors affect your investment decisions with special * Financial eg interest
focus on RE the most? Why? rate
* Macro-economic e. g.
foreign exchange
* Micro economic
e.g. market share
* All of the above
15  Social Are renewable energy investment decisions in South Africa influenced by social * Yes
and cultural factors? * No
16  Social If yes, how do you communicate with the society concerned? * Frequently
a) In person
* Occasionally
b) Intermediate
17  Social If yes, would you like the community to participate in the RE project? * Yes
* No
18  Social Do you think that poverty in SA influences the adoption of RE which in turn * Yes
influences your investment decision? * No
19  Social In your opinion, how important is the needs of the particular society when considering  * Yes
an investment in an RE project affecting that particular society? * No
20  Social In your opinion, how important is the needs of the particular society when considering ¢ Very important
an investment in an RE project affecting that particular society? * Moderately important
* Not important
21 Social If your answer to question 4. 6 is either a or b then how would you integrate the social ¢ Yes
component into the RE investment decision? * No
22 Social How would you describe the social acceptance of RE technologies in SA compared * More
to the rest of the world? * Same
* Less
23 Social In your opinion, what should be done differently to promote further social acceptance * Yes
of RE technologies in SA? * No
24 Technology Are renewable energy investment decisions in South Africa influenced by technology * Yes
factors? * No
25  Technology Do you finance technological innovation in RE? * Yes
* No
26  Technology How does the development stage of the technology involved in a RE project * Yes
influence your investment decision? * No
27  Technology In your opinion, how does the RE technology in SA compares to international in * Open ended
terms of the following: * Standards ¢ Certification ¢ Skills requirements ¢ Infrastructure
28  General Does the company have an investment policy? * Yes
* No
29  General [s it enforced? * Always
* Sometimes
* Never
30  General Does the shareholders have any influence in the RE investment decision * Yes
making process? * No
31 General Does your organisation differentiate between financing a conventional * Yes
energy technology versus a RE technology? If yes how? * No
32 General Based on your experience and given the challenges that SA is facing currently, select * Political
two of the most important aspects discussed above (i. e. Political, Economic, Social * Economic
and technological). * Social
¢ Technological
33 General Considering these two aspects chosen above, describe what would you change or * Open ended

add in order to improve the level of investment in RE technologies in South Africa?
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