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Abstract

Optimisation and diversification of South Africa’s energy generation mix is fundamental to meeting its devel-
opmental goals and enhancing the crucially important security of supply. South Africa should investigate
means to diversify its generating capacity. With the growing demand, South Africa has reached a point where
other methods of power generation need to be considered and implemented. This study gives a detailed
description of the South African energy supply mix, its evolvement in the past 25 years, and assesses how
South Africa fares in comparison with other countries such as its BRICS companions (Brazil, Russia, India,
and China) and in the Organisation for Economic Co-operation and Development (OECD), in terms of its
current and future energy mix. It was found that the total primary energy supply (TPES) share of non-OECD
countries is becoming more prominent, with China, India, and Russia being significant contributors. The
OECD’s ratio of universal TPES decreased from 1990 to 2015. There is a heavy reliance on fossil fuels in
the BRICS countries, which appeals to appropriate policies to influence and guide the transition from the
current fossil fuel-dominated energy supply mix to one that follows international trends but, most of all,
appreciates its specific geographic position and natural resources.
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Highlights:

e Current South African energy supply mix compared to BRIC and OECD.
e Comparison study of the different regions’ energy supply mixes.

* Global TPES share BRICS, is becoming more prominent.

* OECD'’s share of global TPES has been decreasing.
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1. Introduction
Optimisation and diversification of South Africa’s
energy generation mix is fundamental to meeting
the various developmental goals and enhancing the
crucially important security of supply. Taking into
consideration the country’s growing population and
the aging power plant fleet, South African energy
policymakers have to make critical decisions for the
energy supply mix in the future. The supply mix is
currently dominated by generation from fossil fuels
such as coal, oil and gas — major pollution contrib-
utors and especially affecting air quality. South
Africa is responsible for over 50% of Africa’s emis-
sions, because of its extensive coal use, of which
less than 40% is transformed into useful energy
(Boden et al., 2011). According to the Department
of Environmental Affairs (DEA, 2010), the largest
contributor to greenhouse gas emissions is the ener-
gy generation sector, as it accounts for more than
80% of South Africa’s emissions, while the largest
source of emissions by fuel is the combustion of
coal, gas and oil. Globally, the electricity sector has
shifted from a primary reliance on fossil fuels to
alternative energy solutions (Foster et al., 2017).
South Africa is evidently catching up to the trend
of transitioning to alternative energy solutions with
its renewable energy initiatives, including the
Renewable Energy Independent Power Producer
(REIPP) Procurement Programme. This was initially
determined in August 2011 by the Minister of
Energy through the Electricity Regulation Act
Number 4 of 2006 (Government Gazette, 2006),
requiring that 3 725 MW of energy be generated
from renewable energy sources. According to the
Minister, REIPP had to procure the 3 725 MW and
contribute it towards socio-economic, sustainable
growth, creating jobs and developing the country’s
renewable energy industry, (Department of Energy
(DoE), 2015). The next Ministerial determination in
December 2012 required a further 3 200 MW of
renewables generation capacity to be procured
from independent power producers (IPPs). A third
determination in August 2015 gave provisions for
procurement of a further 6 300 MW of renewables
generation capacity from IPPs. On the 4t of April
2018, Minister of Energy, Jeff Radebe, signed addi-
tional agreements for the twenty seven projects to
be procured under bid (Phases or so-called
Windows 3.5 and 4). The Minister highlighted that:

The procurement of the 27 new projects was
the biggest IPP procurement by the
Department of Energy to date, representing a
total of R56 billion of investment and about
2300 MW of generation capacity to be added
to the grid over the next 5 years. He also indi-
cated that this investment of R56 billion inject-
ed by the private into the economy, with no
contribution from Government other than sup-

port to Eskom in the event of a default by the
buyer. This will have a positive impact on the
economy and competition in the energy sector
will certainly benefit the consumer. (DoE,
2018).

It is imperative to examine the status quo of the
country’s energy supply mix and it’s positioning vis-
a-vis international trends for future policy recom-
mendations and implementation. Policymakers
should comprehend the historical evolution of the
supply mix, as energy investments are not short-
term and depend heavily on the established supply
mix of the past. In addition, international trends
give a direction of the global energy markets and
potential trends that South Africa can follow.

The objective of the present study is to give a
detailed description of South Africa’s energy supply
mix, how it has evolved through the years, as well
as to assess how South Africa fares in comparison
with its BRICS and OECD counterparts in terms of
its current and future energy mix. The study begins
with an overview and description of South Africa’s
energy supply mix over the years, then explores the
current energy supply mix and, lastly, compares the
South African energy supply mix with the world in
respect to BRICS and OECD countries’ energy sup-
ply mix.

2. Literature review
Many developing countries are experiencing energy
deficiencies, resulting from shortages in supply and
poor infrastructure, which affect their economies
(Ateba & Prinsloo, 2019; Pollet et al., 2015). This
challenge will be exacerbated by increasing
demand in the future. Most industrial sectors, such
as the manufacturing sector in India, have been
negatively affected and exports have decreased
(Allcott et al., 2016). The primary energy supplies
are also experiencing a decline because of the
notable increases in the cost of fossil fuels. Fuel
imports, particularly oil, are a burden on most
economies (International Energy Agency (IEA),
2016). Most developing countries such as South
Africa intend to increase local energy supplies and
the renewable energy sector has been recognised as
a fundamental target area. It is important for a
country to generate a multiple energy strategies and
expand the share of sustainable and local energy
resources, given that energy is an important ele-
ment for sustainable development and prosperity.
Establishing an optimal energy supply mix when
transitioning from a fossil fuel-dominated mix,
renewable energy is important when creating green-
er low-carbon energy systems with enough load-fol-
lowing capabilities. Several studies have been con-
ducted in determining the optimal combination of
fossil fuels as well as renewable energy sources in
determining a sustainable and optimal energy sup-
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ply mix (Amer & Daim, 2011; Cararo et al., 2014;
Vidal-Amaro et al., 2015). Vidal-Amaro et al.,
(2015) proposed the use of a ‘Minimum Total Mix
Capacity (MTMC) method to evaluate several sce-
narios of Renewable Energy Supply (RES) incorpo-
ration in the Mexican electricity system to obtain
capacity mixes of RES and fossil fuels’, so as to gen-
erate an electricity system by considering the hourly
values of RES production and electricity demand.
The Mexican Congress announced that fossil fuel-
based electricity generation must be limited to 65%
by 2024, to 60% by 2035 and to 50% by 2050
(Vidal Amaro et al., 2015). Minimum complemen-
tary fossil fuel capacity that is required for the
demand without electricity imports is checked to
ascertain the total mix capacity for the transition
system. When using the MTMC methodology,
biomass, wind and solar power mergers acquire at
least 35% RES electricity production; only one
merger can result in the minimum overall capacity,
which makes the optimal mix (Vidal Amaro et al.,
2015).

Amer & Daim (2011) investigated Pakistan’s
renewable energy electricity generation alternatives.
The analytic hierarchy process was first used in that
country’s energy sector to choose and prioritise
multiple renewable energy technologies for generat-
ing electricity. A model composed of the goal, crite-
ria, sub-criteria and alternatives was formulated. It
consisted of wind energy, solar photovoltaic (PV),
solar thermal and biomass energy variants. The
outcomes of the proposed decision model can be
utilised for developing a long-term renewable ener-
gy policy.

As stated by the IEA (2014), renewables may
improve energy security through reducing reliance
on imported fuels and fossil fuels; thereby help to
diversify the power mix. Renewables can be posi-
tioned in a decentralised manner, which allows
them to be more quickly deployed than centralised
power plants. They can create employment for
locals through their deployment and maintenance
activities. Renewables are also important as they
help to provide energy access to remote communi-
ties. This IEA outlook also indicated that the share
of renewables in total capacity is set to 44% by
2040.

Other studies indicated and highlighted the
importance of incorporating renewable energy into
a country’s energy mix (Apergis & Payne, 2010;
Inglesi-Lotz, 2015). As reported in Apergis & Payne
(2010), renewable energy will not only solve the
problems that are linked to the present energy con-
sumption patterns and provide modernisation of
the energy sector, but will also advance sustainable
development objectives. Inglesi-Lotz (2015) also
highlighted that there is an advantage in govern-
ment policies that promote renewable energy by
initiating renewable energy markets and portfolio

standards, not only to improve environmental con-
ditions, but also from a macroeconomic point of
view.

Literature also showed that there are deficien-
cies in the strategic management and policy imple-
mentation of the South African energy supply sys-
tem, which has been a major contributor to the
energy crisis, Ateba & Prinsloo (2019), evidenced
this in the study which focused on the effective
strategic management of electricity in South Africa.
It was found that ‘various strategic management
failures and the lack of an integrated approach have
been a major stumbling block to energy supply sus-
tainability in the country’; and suggested that an
integrated strategic management framework would
be an effective approach to achieving electricity
supply sustainability in South Africa. A similar sen-
timent was expressed by Pollet et al., (2015), which
highlighted that, even though South Africa has
been seen as the ‘powerhouse of Africa’, it faces an
electricity supply crisis and has failed to supply
enough electricity for its economy for the past 40
years. This study stated that government energy
and efficiency initiatives should be emphasised on
oil and gas exploration; and recommended that off-
grid renewables and hydrogen energy could be con-
sidered as potential generation alternatives.

As stated in the 2010 Integrated Resource Plan
(IRP) (DoE, 2011) the South African government
intends to expand its independent power creation.
This will be done by measures that include, but not
limited to, ensuring that there is renewable energy
generation: self-generation and co-generation. The
IRP also stated that the involvement of IPPs will
include important benefits such as the relative
speed at which they can be brought to accomplish-
ment, the lessening of Eskom’s resource burden on
financing, new facilities and improvement of South
Africa’s renewable energy profile (DoE, 2011).

According to Montmasson-Clair & Ryan (2014),
‘National electricity planning, as part of energy pol-
icy, has emerged internationally as the most effec-
tive and efficient framework to shape the develop-
ment of the electricity supply industry (ESI)’. The
paper states that internationally, numerous admin-
istrations have ingrained electricity planning into an
IRP. The IRP meets the estimated demand in a set
period and does so affordably as well as efficiently.
It also takes into cognisance equity issues, environ-
mental protection, reliability as well as other coun-
try-specific goals. The IRP should minimise the pre-
sent and future costs of meeting energy demand,
recognising the impacts on utilities, government,
the environment and society.

According to the South African Department of
Energy, the IRP is synchronised for generation
expansion and demand-side intervention pro-
grammes because of the multiple criteria to meet
electricity demand (DoE, 2011). It is described in
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the Electricity Regulation Act Number 4 of 2006
(Government Gazette, 2006) to cover the period
2010-2030. The IRP supports private generation
and power supply acquisitions from regional pro-
jects. The programme regulates the timing and pro-
ject mix and states how the National Energy
Regulator will license such projects. The IRP does
not advise or consider the ownership of the project
construction or their location. The IRP plans for
both capacity additions and operating regimes of
these capacities.

The 2010-2030 IRP noted the favoured gener-
ation technology needed to meet the anticipated
demand growth up to 2030. A policy-adjusted IRP
update draft was released in November 2016 for
consultation and included several government
objectives such as affordable electricity, carbon mit-
igation, decreased water use, localisation and
regional growth, making a balanced strategy in var-
ied electricity generation sources, and gradual
decarbonisation of the South African electricity sec-
tor. Progress has been identified since the promul-
gation of the IRP. Ministerial determinations that
include renewable energy, nuclear, coal and gas
have been issued. The IRP is the government’s plan
for new generation capacity and it will be replaced
by an updated plan in the future. Several assump-
tions have changed and these include:

* the changed electricity demand and the link
with economic growth in the past three
years;

* new local and global technology and fuel
developments;

e carbon mitigation blueprints and the influ-
ence on electricity supply up to 2050; and

e electricity affordability and its impact on
demand and supply.

Key assumptions that have changed include
technology costs, electricity demand projection, fuel
costs, and Eskom’s existing fleet performance (DoE,
2016). Gauché et al., (2012) argue that the IRP
2010 recommended energy mix is excessively
dependent on unsustainable resources that are also
at risk in the short-to-medium term. Coal and other
conventional resources may be limited, and if this
assumption were correct, action needs to be taken
rapidly. The concentrated solar panel (CSP) is the
only maintainable and dispatchable energy technol-
ogy that can supply a significant portion of South
Africa’s electricity needs (Ateba & Prinsloo, 2019).
A proportional mix of PV, wind and CSP can pro-
vide South Africa’s energy supply, but there is a
need to take advantage of the localisation potential
and excellent sustainable energy resources.

Several options can be used to check the alter-
natives that are available to South Africa between
now and 2050 as per the 2016 IRP update projec-
tions. The list includes resource size, demand
matching and cost; learning rate; technology risk;

resource availability risk; national security risk; envi-
ronmental risk; localisation potential; local partici-
pation; industrialisation; and export potential.
These options should be examined in detail as they
present an analysis of resource size, localisation
potential and demand matching.

The substitutes to base load and peaking fit in
the shrinking substitute group with some depen-
dence on hydro imports, with the current focus of
the IRP being on risk avoidance. This implies that
the risk mitigation is paradoxical if the discussed
forecasts were accurate. Studies such as (Fluri,
2009; Viebahn et al., 2011; Craig et al., 2017) have
observed that CSP seems to be the ultimate solu-
tion. Although this technology may be ideal for
post-fossil energy supply, cost and maturity are
found to be limitations. As also found in Gauché et
al., (2012), a system of CSP plants would be expen-
sive despite its ability to provide all energy needs. A
similar energy system with the same certainty would
presumably consist of all three renewable types in
the same proportion. The conclusion was that
assuming that the storage potential offered by CSP
will remain the most efficient and economical stor-
age for utility scale power generation, an optimal
mix of CSP with other renewables will be essential.

In evaluating energy policy and incentives,
Musango (2011) highlighted the South African pol-
icy status and incentives that affect replaceable elec-
tricity generation, electricity generation initiatives
and their challenges. The policy implications and
recommendations in support of future renewable
electricity generation includes, organising a coordi-
nating agency, generating public awareness, provid-
ing financial support guarantees, capacity building,
and development of skills. The conclusion was that
the potential for developing wind, solar, biomass
and small-scale hydro renewable electricity in South
Africa is acknowledged.

Current South African policy, especially the IRP,
encourages growth of renewable electricity creation.
The announcement and the beginning of the
REIPPP bidding process accelerated the extensive
execution of renewable electricity creation. There
are, nevertheless, still several obstacles. Schedules
and policies must be created such that they can
expedite the execution and implementation of elec-
tricity technologies. The proposed strategies in the
present study include the creation of an organising
committee; increasing public awareness; investment
assurances; and capacity and skills development.

3. Methodology and data

Collier (1993) stated that using comparative analy-
sis can provide the foundations for proper descrip-
tive analysis towards formulation of hypotheses and
theories, offering differences and similarities of the
studied objects. Nakumuryango & Inglesi-Lotz
(2016) also highlighted that South Africa is classi-
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fied as a two-tiered economy; the first being its pri-
mary sectors that include mining and agriculture;
manufacturing; and the financial sector. It is more
advanced and well developed when compared with
international markets. The second tier consists of
the informal sector and the general poor conditions
in some sectors of economy. Hence, to adapt to
South Africa’s economic nature and for a more
comprehensive comparative analysis for the present
study, South Africa was compared with OECD
countries and its other BRICS counterparts, which
are developed and developing countries respective-
ly. The BRICS countries are Brazil, Russia, India,
China and South Africa, which share a major char-
acteristic as being emerging economies. The World
Economic Forum (2011) ranked South Africa favor-
ably in comparison with other BRICS countries.
South Africa is also committed to the African unity
and integration within the Constitutive Act of the
African Union (AU) (African Union, 2000). This
includes the reinforcement of continental institu-
tions, which are important in acknowledging the
continent’s challenges of poverty, underdevelop-
ment, energy security and stability. South Africa,
through its BRICS membership, ensures that other
African countries are at an advantage and continue
to gain energy; information and communications
technology; rail and road infrastructure; and agri-
culture and food security from the BRICS countries.

South Africa also has characteristics of devel-
oped countries, rendering it important to compare
and contrast the South African energy supply mix to
that of OECD countries, looking at differences, gaps
and potential of their energy supply and mix com-
positions. For each region, the constitution of the
energy mix is influenced by the domestic presence
of usable resources or the possibility of imports; the
extent and type of energy needs to be addressed;
and policy choices guided by historical, economic,
social, demographic, environmental and geopoliti-
cal factors. Considering this, additional indicators
such as the electricity generation mix for each of the
countries are compared. Controlling for the size of
the economy by normalising the total primary ener-
gy supply (TPES) with gross domestic product
(GDP) would provide valuable insights, both for the
evolution of the South African TPES in comparison
with the country’s economic growth, as well as
when comparing with countries of different eco-
nomic size.

The data used for the comparative analysis exer-
cise is that of the TPES, measured in kilotons of oil
equivalent (ktoe), of the BRICS and OECD energy
balances, obtained from the IEA database in 1990-
2015. The TPES is energy production plus energy
imports, minus energy exports, minus international
bunkers, then plus or minus stock changes (depend-
ing on whether the net stock is an inflow or out-
flow).

TPES = (energy production + energy
imports) — energy exports — international
bunkers *+ stock changes (1)

This gives a holistic picture of the primary ener-
gy mix for all the selected country groups. The ener-
gy mix alludes to how the final energy consumption
for a geographical region is broken down by prima-
ry energy source. It comprises fossil fuels, nuclear
energy, waste and other types of renewable energy,
including biomass, wind, geothermal, water and
solar. These energy sources are used to generate
electricity, produce transportation fuel, as well as for
heating and cooling in residential and industrial
buildings.

4. Comparative analysis

4.1 South African energy supply mix over
the years

The South African electricity supply has been dom-
inated by Eskom, as described by Lloyd (2012):

Eskom was established in 1923 in terms of the
Electricity Act (1922), following the amalgama-
tion of several private enterprises. It grew
regionally in a number of ‘undertakings’, each
with their own generating facilities. Distribution
was primarily by municipalities, who bought
power from their own local undertaking. The
local undertakings constructed comparatively
small power stations to service these local mar-
kets. The power stations were fuelled by coal,
generally delivered by rail. There was compar-
atively little long-distance transmission of
power. As a result, many rural areas had no
access to electricity.

Bigger and more economically efficient power
stations were built near the coalfields as it cost less
to transmit electricity by wire than to transport coal
by rail. The profits that were gained from the export
business enabled the power utility to buy large
quantities of coal. (Lloyd, 2012). Big coal-powered
stations were then built. ‘There were eight such sta-
tions of 600 MW units, each with its own boiler,
generator and associated facilities: Kriel (1973),
Duvha (1975), Matla (1977), Tutuka (1984),
Lethabo (1985), Matimba (1986), Kendal (1987)
and Majuba (1996)’ (Lloyd, 2012). The Koeberg
nuclear power station was constructed in Cape
Town in 1984 with a 1940 MW installed capacity.

Currently, the main source of electricity genera-
tion is through coal-fired power plants, which con-
tribute 93% of the 42 000 MW generating capacity.
Eskom supplies approximately 95% of South
Africa’s electricity and more than 45% of Africa.
Eskom uses various technologies to generate elec-
tricity, the combination of which is called the ‘plant
mix’ Eskom has several, wind, solar, tidal, wave and
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biomass energy research projects. Coal-fired base
load power stations are the biggest plants and they
run 24 hours a day Eskom’s Generation Division
has 13 coal-fired power stations with an installed
capacity of 37 745MW. Their total net output,
excluding the power consumed by their auxiliaries
and generators currently in reserve storage, is 35
650 MW (Eskom, 2015).

4.2 South Africa in BRICS

The BRICS countries’ role in the world energy pic-
ture becomes more noteworthy when ranking coun-
tries by TPES, with four of them featuring in the IEA
key world energy trends (IEA, 2016). Table 1 shows
that China ranked first, accounting for 22% of glob-
al TPES; and India and Russia third and fourth
respectively. It is assumed that South Africa was
included within the remaining rest of the world cat-
egory which accounted for 37% of global TPES.
Within the BRICS group, China was the main con-
tributor of TPES in 2015, with approximately 60%
of the total BRICS contribution; followed by India at
17% and the rest with smaller contributions (Russia,
14.27%; Brazil, 5.99%; and South Africa, 2.86%)
(IEA, 2016). For comparative purposes, South
Africa was included in Table 1, even though it did
not feature in the top ten ranking, as it only con-
tributed 1% to the global TPES. When normalising
the TPES with South Africa’s GDP (looking at the
ratio of TPES divided by GDP), but also when com-
paring with countries of different economic size
such as those in the top 10 ranking in the table,
South Africa still featured at the bottom of the rank-
ing with the lowest GDP and TPES.

Figures 1la, 1b and 1c highlight the South
African TPES source shares for the period 1990 to
2015. During this time, it can be noted that coal
and crude oil were the dominant sources, followed

by biofuels and waste (possibly as the result of agri-
cultural influences). South Africa had 66.7 billion
tons in coal reserves in 2016 which is equivalent to
7% of the world’s total (Department of Energy,
2016). The fuel shares of TPES in South Africa had
not shown significant changes between 1990 and
2015, with coal decreasing by only 1.87% from
69.57% in 1990 to 67.70% in 2015, and crude oil
increasing by 0.97% from 13.13% in 1990 to
14.10% in 2015.

Biofuel creation and use was marginally lower in
South Africa (10.89% in 1990 and 11.09% in
2015) when compared with BRICS as a whole
(13.87% in 1990). Biofuels in TPES had reduced
between 1990 and 2015 in the BRICS countries
(7.89% in 2015) because of increased electrifica-
tion. Coal continued to represent a dominating
share in TPES. Between 1990 and 2015 the share
of coal has increased constantly over the years for
the BRICS, influenced primarily by increased con-
sumption in China, with coal reaching 48.71% in
2015 from 30.40% in 1990. The impact of the
2008 global economic crisis as well as the electricity
crises in South Africa in 2008 can be seen in Figure
1c, where there was a decline in the normalised
TPES/GDP.

As illustrated in Figure 2, TPES for all the BRICS
countries more than doubled from 2 286 731 ktoe
in 1990 to 5 037 396 ktoe in 2015. In terms of ener-
gy, the BRICS countries accounted for 37% of the
world energy demand (IEA, 2014). Although in
these countries the population growth since the
1990s had been considerable, its effect was not pro-
portional to all energy types as steep increases
could be observed for natural gas and crude oil,
compared with the rest.

In Figure 3, it can be noted that China had the
largest contribution in fossil fuels energy production

Table 1: Total primary energy supply (TPES) top ten countries, plus South Africa 2015.
Source: Own calculation from International Energy Agency (2016)

Country TPES (ktoe) Share in world TPES ~ TPES (ktoe)/GDP Ranking based on
2015 (%) (constant 2010 US$) TPES/GDP

People’s Rep. of China 2973 22 0.033 (4)
United States 2188 16 0.013 (7)
India 851 6 0.037 (2)
Russian Federation 710 5 0.043 (1)
Japan 430 3 0.007 (11)
Germany 308 2 0.008 (10)
Brazil 298 2 0.013 (7)
Canada 273 2 0.015 (6)
Korea 270 2 0.021 (5)
France 247 2 0.009 9)
South Africa 142 1 0.034 (3)
Rest of the world 4 957 37 0.000

World 13 647 100 0.018
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Figure 1a: Total primary energy supply for South Africa: 1990-2015.
Source: Own calculation from International Energy Agency (2016)
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in 2015 contributing 61% to the total BRICS TPES,
followed by Russia with 17%.

Over the years, BRICS countries remained
dependent on fossil fuels for their energy produc-
tion as well as for export. In 2014 The BRICS coun-
tries combined contributed approximately 38 % of
global carbon emissions. With China’s share of the
contribution making up more than 24 % of the
global total, surpassing India the second largest
emitter in the group (Green Peace, 2015) (Green
Peace, 2015). Figure 4 illustrates the share of fossil

fuels to the total supply mix in South Africa, the
OECD and BRICS countries in 1990 and 2015. The
TPES from fossil fuels for the BRICS countries had
been increasing over the years, significantly so for
China and India (IEA, 2016). According to Green
Peace (2015), there had been a gradual decline in
coal use in China since 2014 because of economic
rebalancing, a war on air pollution and growth in
renewable energy. After a decade of tremendous
growth, coal use was down more than 4% in the
first nine months of 2015. Coal imports decreased
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to 31% in the sam? perlo(.i partly because.of con- it AR Brazil
cerns about associated air pollution. China has 2.74% 3.67%
d Russia

commenced with exploring alternatives. In primary
energy consumption, even though wind and solar
energy were still small compared with coal, non-
hydro renewables were at 1% of TPES in 2015
(IEA, 2016). Reuters indicated that, despite the
Chinese governmental push to cap coal shipments
levels to 2017 levels, there has been an increase in
coal imports with imports 3.4% above 2017
(Reuters, 2019).

4.3 South Africa and OECD

Since the 1970s oil shocks, OECD countries have
broadened their energy supply, resulting in the fuel
shares changes in TPES. Figures 5 and 6 show that,
although crude oil remained the main component
of TPES, its share decreased from 41.35% in 1990
to 37.12% in 2015. The reduction was compensat-

21

17.49%

India
15.22%

China
60.87%

Figure 3: BRICS % fossil fuels 2015.
Source: Own calculation from International Energy
Agency (2016).

Journal of Energy in Southern Africa + Vol 30 No 2 « May 2019



90%

B4

80%

SA OECD BRIC

H1990 ®2015
Figure 4: Percentage of fossil fuels in total
primary energy supply for South Africa and
Organization for Economic Cooperation and
Development countries; and its fraction in

Brazil, Russia, India, China and South Africa:
1990 and 2015.
Source: Own calculation from International Energy
Agency (2016)

ed by an increased penetration of natural gas (from
18.54% to 24.06%). The OECD’s share of global
TPES decreased from 60% in 1971 to 39% in
2013, possibly because of the steady growth of
energy demand from two of the BRICS countries,
China and India.

4.3 Renewable energy share to TPES
Renewable energy use increased in proportion to
demand, as highlighted in Figure 7. Energy

demand growth in first world OECD countries is
slow, but quicker in some BRICS third world coun-
tries. The change from traditional cooking methods
to the use of modern renewable energy reduces the
renewable energy share.

In recent years, it has become evident that opti-
misation and diversificsation of a country’s energy
supply mix is fundamental to meeting its various
developmental goals and enhancing the crucially
important security of supply. The main aim of this
study was to describe the current South African
energy supply mix and to assess how South Africa
fares in comparison to its BRIC and OECD counter-
parts. This was done by conducting a comparison
study of the different regions’ energy supply mixes.
The analysis shows that the global TPES share for
non-OECD countries, such as BRICS, is becoming
more prominent, with China, India, and Russia
being the main contributors. In addition, the
OECD’s share of global TPES has been decreasing.

Overall, BRICS countries during the period
1990-2015 had a greater dependence on fossil fuels
in their energy mix. Because of that, when com-
modity prices collapse, as they did after the last
super-cycle, it is cheaper to switch back to coal and
other traditional sources of energy instead of renew-
ables, which tend to be more expensive to install
but are cheaper over a lifetime of use (refer to
Figure 8b). When economic activity comes down
(because of the global economic recession), as it did
in most BRICS countries, even China-other input
costs come down or increase at a lower rate; all this
supports a base energy programme that can push
policy makers into lower investment mode. This can
also be seen in Figure 8.

A green economy is supportive of highly indus-
trialised countries in its net benefit/profit curve in
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Figure 5: Total primary energy supply for Organissation for Economic Cooperation and
Development countries: 1990-2015.
Source: Own calculation from International Energy Agency (2016)
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the first investment cycle, which is approximately
five years (CCICED, 2012). The OECD countries
would tend to keep investing and supporting a
green economy, even when the economic cycles do
not provide short-term returns, as can be seen from
Figure 8. Some of the BRICS countries are
resource-rich, but technology-poor, so they tend to
miss the key multiplier effect of any technology rev-
olution such as the renewable energy one.
Eventually, the super-convergence of these,
inevitably, brings lower cost outcomes faster in the
OECD than in BRICS economies.

In the deliberation about the advantages or oth-

erwise of establishing a green economy, Brazil
believes that there exists a compromise between
economic development objectives and environ-
mental aims; and that these compromises have far-
reaching negative effects on the establishment of
the Brazilian economy. As opposed to a few
advanced and emerging countries’ belief that the
establishment of a green economy could result in
economic advancement and suppression of scarci-
ty, Brazil’s stance is that a green economy would
mostly benefit more advanced economies
(Wentworth & Oji, 2013). This study also contend-
ed that developing countries are not competent in
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developing new technologies, as taking on the pro-
cess would require the restructuring of the economy
to cater for the new costs.

The BRICS’ public policy has fundamentally
been poised towards a more industrialist framework
directed mainly at economic development.
Governments of late are making more deliberate
determinations to integrate societal development
onto the growth plan. In so doing, partiality is
directed at policy, which is geared at alleviating
societal imbalances and scarcity. To realise this,
Brazil’s societal progression legislation is aligned
with the public policy for total development. This
has created conjoined policy goals. There is a lack
of strategies to advocate for the promotion of green-
er economies. Some of the BRICS policymakers

contend that a green economy can slow down the
economic growth. Russia is advocating for the
development of a green economy in partnership
with other organisations such as the UN Economic
Programme (UNEP, 2012). Policy implementation
in Russia is constrained, so implementation of the
plans is slow and inconsistent (Wentworth & Oji,
2013). China has grown economically at the
expense of the environment. A green economy can
reduce a country’s challenges, but the government
should have an assurance that the growth is in
accordance with its objectives. China’s develop-
ment plans are underpinned by relative competi-
tiveness that focuses on internal growth. A green
economy could obstruct their objectives, hence the
need for China to dictate the terms of its engage-
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ment on the green economy (CCICED, 2012). A
green economy can, however, offer advantages for
environmental protection, while feeding into eco-
nomic output requiring reassessment of projections
for growth (Wentworth & Qji, 2013).

In South Africa, prior to 1994, information on
renewable energy was mostly known by the govern-
ment owing to apartheid and this had huge impacts
on the sector (Sebitosi & Pillay, 2008) (Sebitosi &
Pillay, 2008). South Africa is now working with
other BRICS countries to develop its renewable
energy. As the renewable energy sector is regarded
as high risk, BRICS countries have relied on loans
because of a lack of investors to fund this phe-
nomenon. There are limited finance options in
South Africa and Russia for such initiatives. Small
and medium-sized enterprises cost from USD1-20
million, but they encounter the most challenges in
funding as BRICS governments focus on bigger
renewable projects. This results in slow develop-
ment and discourages creativity (Zeng et al., 2017).

5. Conclusions

South Africa is currently on the correct trajectory in
terms of its renewable energy policy implementa-
tion and increasing renewable projects growth.
However, it would be more beneficial for South
Africa to prioritise industrial development to gain
momentum in moving towards being more of a
developed nation where the uptake for renewable
energy is higher such as in the (OECD) developed
nations.

The South African TPES fuel share is dominated
by fossil fuels, particularly coal and crude oil, and
this has been increasing over the years. Similarly, its
BRICS counterparts’ TPES fuel share is also domi-
nated by fossil fuels, mainly coal, crude oil, and nat-
ural gas, growing at a fast pace between 1990 and
2015. Fossil fuels are also the main contributor to
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