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Abstract

The Integrated Energy Plan (IEP) was designed to consider South Africa’s energy needs from 2015 to
2050, as a guide for energy structural savings and the development of energy policy. The main aim of the
Department of Energy is to ensure the security of energy supply. The current energy situation in the coun-
try has its gains and challenges. With the growing population and infrastructural development, the coun-
try requires prudent measures to meet the country’s energy needs for 2020-2050. The country’s energy is
currently dominated by coal-fired plants, which represent about 70% of the total installed capacity, crude
oil contributes about 21%, with only 9% from all other energy sources, including renewables. This paper
examines the scope of the IEP framework, key objectives of the IEP, the methodology applied to achieve
those objectives, and the projections made for attaining the framework target. The paper further reviews
the energy requirements for the key sectors of the economy and analyses the effects of CO2 emissions and
the benefits of job creation for the entire period. Despite substantial renewable potential in South Africa,
at present it contributes as little as 2% of the energy mix. The global renewable energy policy on CO:
emissions reduction, improvement of energy efficiency and deployment of renewable development are not
met in the IEP framework.
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1. Introduction

The Integrated Energy Plan (IEP) is South Africa’s
overall energy plan of action for electrical power,
gas and liquid fuels. The Integrated Resource Plan
(IRP), on the other hand, as a component of the IEP
gives an elaborate strategy for energy require-
ments. The IEP is responsible for the energy
demand forecasts for a certain period and provides
alternatives as to how these demands can be
supplied [1, 2]. It includess four scenarios that give
rise to different stages of energy demand; however,
the IRP uses the Council for Scientific and Industrial
Research (CSIR) electricity demand projections [3].
In 2016, the South African Cabinet approved and
promulgated the final IRP policy, thereby giving a
legal backing for the energy ministry to decide the
required capacity to be added onto the grid system.
The revised edition of the IRP energy policy was
published in 2019, but the CSIR’s initial assessment
indicated that the document plans for the short
term and does not provide energy policy beyond
2030 [4, 5]. Technological disturbance makes it
difficult to plan beyond 2030, but long-term energy
planning is needed in this instance [70].

The lifeblood of every economy largely de-
pends on energy for all sectors. The IEP is, there-
fore, needed to make sure that energy service re-
quirements are met in the most efficient, afford-
able, and sustainable way, while curtailing nega-
tive influences on the environment [6]. A dearth
of planning for the energy sector can lead to under-

investment in the desired energy infrastructure.
The main objectives and purpose of the IEP are
clearly stated in SA Act No. 34 of 2008 on energy
[7]. The IEP is also a complex, long-term energy
plan with many aims. It is therefore imperative to
develop a workable mechanism for energy poli-
cymakers to measure and provide answers to the
challenges the energy sector may encounter [4,
8].

The IEP includes an exhaustive investigation
into the gains as well as inadequacies of the en-
tire energy scheme [9, 10]. The IEP is therefore
intended not only to ensure that the required en-
ergy is supplied, but also that the cross-sectorial
influences are investigated and dealt with me-
thodically [11]. Accordingly, it is vital to consider
the broader objectives of the country and outside
influences that typify the sector in the energy
planning process [12]. This paper, therefore, re-
views the entire IEP framework and proposes fu-
ture directions, with a specific focus on renewa-
ble energy sources (RES) and CO:z emission re-
duction.

2. Methodology

Content analysis [69] was used as the main method-
ology for the paper. Seven criteria were identified
from the ten papers in reputed journals (selected
from the seventy-one listed references), presented
in Table 1. Directed content analysis [69] was used

Table 1. Titles of journal articles used

No. Author(s) Topic Journal
1 Wright, ].G., et Integrated Resource Plan 2019: Initial CSIR insights ~ CSIR
al (2019) and risks/opportunities for South Africa.
2 Quansah, D.A,,  Cost-competitiveness of distributed grid-connected  Clean Technologies and
etal (2017) solar photovoltaic in Ghana: case study of a 4 kWp Environmental Policy, 19
polycrystalline system. (10): 2431-2442
3 Adom, P.K,et  Doesrenewable energy concentration increase the Renewable Energy, 107:
al (2017) variance/uncertainty in electricity prices in Africa?  81-100.
4 Paska, J., et al Electricity generation from renewable energy Energies, 13(16): 4261
(2020) sources in Poland as a part of commitment to the
Polish and EU energy policy.
5 Serra, F,etal  Optimal integration of hydrogen-based energy stor-  Energies, 13(16): 4149.
(2020) age systems in photovoltaic microgrids: A techno-
economic assessment.
6 Benavente- Building energy efficiency analysis and classifica- Energies, 13(13): 3497.
Peces,C.etal  tion using various machine learning technique clas-
(2020) sifiers.
7 Zhang, L., etal Impacts of investment cost, energy prices and car- Energies, 13(16): 4252.

(2020)

bon tax on promoting the combined cooling, heating
and power system of an amusement park in Shang-
hai.
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No.

Author(s)

Topic

Journal

Perspectives for mitigation of COz emission due to
development of electromobility in several countries

CO:z emissions, renewable energy and the environ-

Energies, 13(16): 4127.

Renewable and Sustaina-

8 Tucki, K., et al
(2020)

9 Zoundi, Z.,
(2017)

proach.

10 Akom, K, etal
(2020)

mental Kuznets curve, a panel co-integration ap-

Energy framework and policy direction guidelines:
Ghana 2017-2050 perspectives.

ble Energy Reviews, 72:
1067-1075

IEEE Access, 8: 152851-
152869
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Figure 1: The scope of the IEP [5].

where existing theory or prior research studies were
observed, and the unit of observation was the use of
renewable energy and the [EP. Wright et al [15] ex-
plained and thoroughly discussed the shortfalls of
the 2016 IRP and the need for the implementation
of the 2019 IRP. The cost-competitiveness of solar
and grid integration were discussed by Quansah et
al [7]. Adom et al [21] quizzed the variance/uncer-
tainties in prices of electricity in the African context.
Paska et al [32] worked on RES with regards to the
EU energy policy and its impact on energy planning
systems in Africa. Optimal integration and other
economic considerations like hydrogen-based en-
ergy storage systems were discussed by Serra et al
[35]. Benavente-Peces et al [38] analysed energy ef-
ficiency and classification of energy usage in vari-
ous sectors. Revenues and impacts of invest-ment
costs were discussed by Zhang et al [42]. Both Tucki
et al [45] and Zoundi et al [56] worked on COz emis-
sion reduction and, finally, Akom et al [70] sug-
gested energy policy direction guidelines and
framework.

3. Panorama of energy planning

The IEP reflects on the steadiness of the national
energy demand and supply, and suggests other
plans for capacity development, according to the
varying sets of expectations and constraints. It
gives details on grid systems and electricity
transmission and distribution - controlled by
Eskom [14, 16]. Other areas covered by the IEP
are the Gas Utilisation Master Plan (GUMP),
checks on the bottlenecks and volume, and re-
straints of the natural gas structures. All the
aforementioned had to be considered in the IEP
to allow general progress via sporadic iterations
to guarantee alignments [17, 18].

4. The scope of the IEP

The IEP framework considers every energy
transporter, every technological possibility and
every important national energy policy necessity
and suggests alternative policy recommenda-
tions of the energy mix [4, 15]. Figure 1 indicates
the scope of the IEP framework that covers all the
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important features of the national energy value-
chain [19], done to ensure the attainment of the
energy sector objectives in an optimum manner.

5. The IEP key objectives, scenarios and
assumptions

5.1 Objectives

The development of the IEP started with a com-
prehensive review of the previous policies such
as the National Development Plan (NDP), the
New Growth Plan (NGP), the National Transport
Master Plan (NTMP), the Climate Change Re-
sponse Policy, and the carbon tax proposals. All
these overarching national policies were re-
viewed thoroughly and put together to form the
IEP as a single document to provide a roadmap of
the future energy sector landscape for South Af-
rica. Nine key objectives were identified in the
[EP: the assurance of energy security; affordable
energy supply; diversification of energy sources;
regular access to energy; COz emission reduction;
energy efficiency improvement; localisation and
job creation; conservation of water resources;
and technology transfer [4, 14, 20]. Figure 2 indi-
cates three main thematic areas: economic devel-
opment, social development, and environmental
sustainability. These are key sectors of the coun-
try’s energy development and the development
of the IEP. The IEP’s overall objective was to
make sure that sufficient, maintainable, and de-
pendable forms of energy for the consumers are
provided. A sufficient backup margin of about
19% for power generation should be adopted for
the energy sector, business and all other aspects

of the economy as well as for citizens to ensure
an affordable energy supply.

5.2 Scenarios

Four scenarios were created by the IEP to iden-

tify possible future energy generation for South

Africa; they are [5, 20]:

e To assume the implementation of the existing
policies and to make sure the country benefits
from it financially.

e The constraint of resources was identified as a
result of high prices of the fossil fuel used for
the generation

e The country will pay more for externality costs
coupled with constricted emission restrictions
in order to create environmental awareness.

e The NDP can only be implemented for high eco-
nomic growth by shifting from primary min-
erals to industrialisation.

5.3 Assumptions

The IEP considers the rate of GDP growth as es-
sential when future energy demands are calcu-
lated for economic assumptions. The assump-
tions were classified into three stages - for short-
, medium- and long-term planning. The IEP as-
sumptions on microeconomics are seen in the up-
per part of Table 2a [21]. Here, the figures are ob-
tained from the recent National Treasury esti-
mates of in-house growth data, while the figures
atthe bottom line of Table 2b were obtained from
the November 2016 presentation made by the
Treasury [22]. Both tables include some projec-
tions on GDP growth based on current statistics.

Ensure Security
of Supply

Promote
Energy Access .

Minimise
Cost of Energy

Promote Job

Promote Creation and
Energy Efficiency Localisation
G o
A, )

Diversify “NMenta| susta\™

Minimise
Supply :

Sources Environmental

Impacts

Minimise Water
Consumption

Figure 2: Eight key IEP objectives [4].
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Table 2a: GDP growth and projections [4, 23]

SN GDP growth Short-term Medium-term Long-term
2014 2015 2016 2017 2018- 2022 2023-2050
1 Low 1.5 1.8 2.3 2.5 2.8 3.0
2.4 2.5 2.9 31 3.0
2 Moderate 1.8 2.7 3.2 3.5 3.7 4.2
3.0 3.2 35 3.7 4.0
3 High 2.0 33 3.7 4.0 49 5.5
33 3.6 4.0 49 5.4
Table 2b: GDP growth projection and actual growth [4, 23]
No. GDP growth Short-term Medium-term Long-term
2014 2015 2016 2017 2018-2022 2023-2050
1 Low 1.5 1.8 2.3 2.5 2.8 3.0
2 Moderate 1.8 2.7 3.2 3.5 3.7 4.2
3 High 2.0 33 3.7 4.0 49 5.5
4 Actual 1.6 1.3 0.5

6. Policies and statistics on Coz2emissions
The IEA statistics provide carbon dioxide emis-
sions figures for most African nations, and the
most dependable current relative accessible fig-
ures. The 2014 IEA figures for selected countries
have been compiled [24] to offer a viewpoint,
with GDP attuned for acquiring power equality,
which is also used for the emissions intensity fig-
ures [25]. The energy sources available put South
Africa’s COz emissions between 1.1% and 1.2% of
the global total, although its portion of Africa’s
CO2 emissions has waned from about 50% to
about 40% since the turn of the century [26]. The
key policies, targets and measures which would
have enhanced the South Africa’s IEP are: adequate
investment in energy infrastructure; decommis-
sioning of 35 GW from the 42 GW presently operat-
ing coal-fired energy; and generating at least 20 GW
of energy needed by 2030 from RES. This could
bring down the CO2 emission targets [17].

7. Overview of the energy sector

In 2014, South Africa was placed 834 on the Energy
Sustainability Index 0f129 countries by World En-
ergy Council [46]. However, in 2020, South Africa
improved its performance to 74t position [46]. The
supply of South Africa’s energy is dominated by
coal, which represents about 70% of the total in-
stalled capacity; crude oil, natural gas and nu-
clear power contribute about 29%, with less than
2% from renewables [49, 50], as indicated in Fig-
ure 3. A further check-in [47, 51] discloses that

coal contributes about 90% of the power gener-
ated, 3% of nuclear, Natural gas 5%, and other
RES such as biomass, wind, solar, bagasse, and
landfill gas together contribute only 2% of the to-
tal energy mix, which falls below the global
standard.

W Oil W Coal M Nuclear

W Naturalgas M Renewables

Figure 3: South African primary energy
supply, 2016 [27].
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8. Key policy issues

The major challenges facing the South African en-
ergy sector, such as energy security assurance,
CO:2 emissions reduction, and energy efficiency
enhancement in the economy, can never be re-
solved by market activity alone [24]. For proper
delivery of service to the general public, govern-
ment intervention in some cases, through poli-
cies and directives, is needed to attain certain
policy goals [29]. The 2016 IEP framework was
developed with all sectors of the economy in con-
sideration with the existing policies. Though sev-
eral policies of government have impacted posi-
tively on the energy sector, some strategies ought
to be technologically advanced in energy usage on
petrol, electricity, gas, and coal. Another important
element that was identified through the IEP pro-
cess was to safeguard alignment and recognise
collaborations made with other government
strategies [5, 32]. This section also recognises
some of the important strategy subjects that have
been well thought-out in the [EP process and sec-
tor plan as indicated by Szabo et al (2013) [33].

9. Demand and supply energy forecast
and analysis

9.1 Demand

To ensure energy security is the first aim of the
2016 IEP, to make sure that South Africa is not
short of energy supply within the time frame
[37]. To achieve this target, broader consulta-
tions were made between the energy and the eco-
nomic sectors, such as commerce, transport, in-
dustry, agriculture, and residential [38]. Each
sector was mandated to provide the policy plan-
ners with a breakdown of energy consumed in
2010 on cooling, heating, pumping, petrol, elec-
tricity, gas, and coal. They also collected figures
on energy used from 1993 to 2010 as well as pro-
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jected figures from 2010 to 2050 [39]. Energy
projections up to 2050 for all sectors were pre-
sented, as shown in Figure 5. The green shoot
scenarios were exempted. In their estimations,
energy demand will rise more steadily in all sce-
narios with time until 2030 and 2035 levels,
which were presumed higher [41, 42].

The numbers shown in Table 3 indicate a big
increase in projected demands from 2015 to
2050. The outcome of Environmental Awareness
(EA) is mostly identical to the Resource Con-
straint (RC) of the resources available. This is as
a result of the ecological internalised cost of
model treats moving at the same level of increase
in price treats, regardless of the benefits gained
from the reduced pollution. Table 3 further
shows that the IEP planners were only interested
in the three scenarios: implementation of exist-
ing policies, cost of fossil fuel for energy genera-
tion, and external cost on CO2 awareness, this is
what we termed RC/EA scenarios [4].

9.2 Supply

The IEP’s liquid fuel and electricity options for
model supply after demand projections in each
scenario involve installing new plants to replace
the old ones in the power sector to increase en-
ergy supply. The process is expected to yield a
considerable growth in energy generation capac-
ity from about 50 GW in the base case to 165 GW
between the 2015 and 2050. However, 120 GW
will be recorded in RC and EA with green shoots
value of 85 GW. By 2030, all scenarios are ex-
pected to sharply increase to 70 GW to reflect the
projections in demand. The completion of Kusile
and Medupi plants will see a major boost in en-
ergy production and perhaps create a surplus in
capacity [23, 46].

Energy Carrier
Matiural Gas

LPG
-P
- Fuel Oil

™ Electricity
m Diesel

- Coal

=

Figure 5: Total energy demand for all sectors at different levels of GDP growth [7, 40].
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Table 3: Energy demand in 2050 (PJ) relative to 2010 (%) [23]

No. Key sectors Base case Green shoots RC/EA
2010 2050 % 2050 % 2050 %
1 Total 2850 8100 284 4050 142 5500 192
2 Industry 1200 4550 379 1350 112 2500 208
3 Commerce 200 850 425 800 400 800 400
4  Agriculture 95 155 163 145 153 150 157
5 Residential 375 480 128 300 80 345 92
Table 4. IPPs allocations for renewable energy development [17]
No.  Energy type Allocation to preferred Allocation per determination =~ MW allocation per
bidders still available determination
MW Percentage Mw Percentage
1 Solar 631.53 43.60 818.47 56.40 1450.00
2 Solar CSP 150.00 75.00 50.00 25.00 250.00
3 Wind 633.99 34.30 1216.01 65.70 1850.00
4 Biomass 0.00 0.00 12.50 100.00 12.50
5 Landfill gas 0.00 0.00 12.50 100.00 12.50
6  Small hydro 0.00 0.00 75.00 100.00 75.00
7 Total MW 1415.52 39.00 2209.48 61.00 3625.00

The programme organised by the independ-
ent power producers (IPPs) indicated that re-
newable energy is now preferable in terms of
cost. International prices recently also confirm
that RE prices are lower, and expected to come
down more [47]. However, both IEP and IRP still
rely on coal-fired generation even after Kusile
and Medupi agreements. The IEP is, however, op-
timistic that South Africa still stands a chance of
hitting an incomparable jackpot with coal or
shale gas or both. The largest cost component of
the entire energy system for 2014 to 2050 is im-
ported fuel, but slightly cheaper than the current
fuel and oil import cost [48-51].

10. Renewable energy and the role of IPPs
in the IEP

South Africa has a relatively infant but growing RE
industry. This industry is expected to increase the
contribution of RE to a total of 18.2 GW by 2030,
about 42% of the country’s installed capacity. Table
4 shows the criteria given to the RE IPPss to pro-
duce RE for the country. The total capacity of bids
received was 2127.66 MW, about 66.5% of pre-
ferred bidders. Twenty-eight bidders passed with
the expectation of providing RE to the tune of 3 625
MW, representing 39% of the total energy mix [10,
17]. It is interesting to note that all those details as
indicated in Table 4, which were part of the previ-
ous policy, were not factored into the 2016 IEP
framework.

11. Energy statistics classifications used in
South Africa
The major stakeholders in South Africa’s energy
sector are the Department of Minerals and En-
ergy (DME), Stats SA, and Eskom. DME and Stats
SA depend on Eskom as their main source of elec-
tricity data [52]. The South African economy
comprises five major sectors as classified by the
DME [53]: Industrial, commercial, agricultural,
residential and transport. The IEP covered all five
sectors, with particular emphasis on the energy
demand per sector. [4]. Details of current de-
mand and future projections are given in Table 5.

Table 5: Figures of demand for each sector

[4]

No. Sectors Current fig-  Future projec-
ures in PJ tion in PJ
1 Industrial 500 1,700
2 Commercial 50 180
3 Agricultural 68 98
4  Residential 80 140
5 Transport 500 1,700
6 Total 1198 3818

The table shows the industrial sector, which has
eight sub-sectors, and is one of the three major con-
sumers of energy. The biggest users of electricity in
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the commercial sector are machines used in offices.
Urban and rural areas make up the residential sec-
tor. The main source of energy for the transport sec-
tor is liquid fuels. It is the second highest consumer
of electricity in South Africa [4, 54-58].

12. Potential job creation

Constructional and, to a lesser degree, opera-
tional jobs are the two main work opportunities
that the [EP can offer. Comparing this with the
33 000 workforce at Sasol and the 1.5 million job
potential at a shale gas extraction firm within the
same period [59]. Figure 6 shows a decline be-
tween 2040 and 2050. This is a period of meth-
odology and modelling which only requires a
skilled labour force. At this point, the engineers

only rely on technical competence [59-61]. The
new gas-to-liquid plant and shale gas exploita-
tion were estimated to create 90 000 and 2 575
jobs respectively in the IEP by 2040, but they are
no longer considered economically viable op-
tions [62, 63]. Instead, technological develop-
ments such as electrification of transport, the use of
hydrogen-based power in industry, electrical stor-
age, and distributed energy generation are cur-
rently seen as economically viable options [35].
This has dramatically altered the framing of central-
ised planning, with particular emphasis on the evo-
lution of demand modelling. The job potentials of
the IEP were categorised as indicated in Table 6,
which indicates the category of job creation, def-
initions, and types of jobs created.

Figure 6: Job potentials in the energy sector by scenario [59].

Table 6: Job categories considered [77]

No. Category Definition

Example

1  Directjobs
tion of technology.

Jobs resulting from construction or opera-

Construction workers, bricklayers
and plant operators.

2 Supplier jobs

Jobs resulting from first-level suppliers dur-
ing construction and/ or operation.

Turbine manufacturers, cement pro-
ducers, and steel manufacturers.

3 Indirectjobs

Jobs resulting further down the value chain

Iron ore miners and smelters

during construction and/ or operation. i.e.

suppliers to suppliers.

4 Induced jobs

Jobs resulting from more money in the
economy because of the project.

Restaurants, transportation services
and medical facilities.

5 Permanent

ganisation.

These jobs have a longer duration and are
jobs more permanent in nature. Services are
usually established in-house within the or-

All operation jobs are considered to
be permanent jobs. Estimated per
unit of capacity installed.

6 Temporary

These are jobs that have relatively short du-
jobs ration. Services are usually contracted.

All construction jobs are considered
to be temporary jobs. Estimated per
unit output.

75 Journal of Energy in Southern Africa » Vol 32 No 1 « February 2021



Table 7: Peak, plateau and decline, 2010-2050, Mt CO2e [56]

No. 2010 2015 2020 2025 2035 2040 2045 2050 Total 2010-2050
1 Upper 547 562 583 614 614 552 490 428 23050
2 Mid 473 480 491 506 506 444 382 320 19 560
Lower 398 398 398 398 398 336 274 212 14 830

13. CO; emissions and climate change

The lower and the upper limits of Table 7 show
the peak, plateau and decline (PPD) permits, COz
emissions, and the last column of the table shows
the entire period cumulative emissions from
2010 to 2050. The figures shown were built on
the 2009 Copenhagen offer of 505 Mt. emissions
in 2025. If other nations act proportionally, the
upper range suggests a world-wide increase of
temperature above 4°C by 2100 and 2°C by 2036
[56].

The base case again of Table 6 has permissible
emission of power generation from 2020 to 2050
of 7 857 Mt. Additional 10 years will increase the
emissions to about 10 400 Mt. With a permissible
rate of 45% power generation will give PPD full
period by putting emissions value at the upper
limit of 4°C by 2050 and more afterward. Emis-
sions decrease from power generation in fosile
fuel may lead to zero emissions in 2050 [49].
Thus, the emission proportion credited to the
power sector must sharply reduce to the re-
quired target. The second scenario of DoE was
implementation of renewable energy policy,
which moved higher from 2020 to 2050, to 7.37
Gt from 5.09 Gt. These figures will bring the na-
tional emissions figures to 16.37 for the PPD’s full
period [65].

For the RE scenario, 8, 430 MW with 1.59 Gt
emission is produced within the period of 2020
to 2050. Therefore, it seems that building the
same amount within the same period of renewa-
ble’s budget in 2020-2050 will produce an emis-
sions value of 4.79 Gt. The implications are that
PPD’s full period will produce 7.07 Gt and, as a
result, the national emissions figure will be
15.71Gt. But both renewables and gas should
produce 6.43 Gt emission according to the least
cost of CSIR for the full period. [66]. The 2016 IEP
projections on CO: reduction as compared to the
South Africa and Paris agreement on renewable en-
ergy was a total departure in areas like transport
electrification, modern electrical storage systems,
application of hydrogen energy, generation trans-
mission and distribution of energy and their im-
pacts on various sectors of the economy. The 2012
CO:z emission was projected to reduce by 96% as
compared to 40% in the 2016 IEP, by 2050m as
stated in the Paris Agreement. A total decarbonised

energy sector is critical for electrification trends in
urban transportation system and residential hous-
ing in accordance with the Paris Agreement tem-
perature limit. The 2016 IEP therefore should be re-
vised to adopt these technologies [71].

14. Costs

The cost of energy systems is made up of differ-
ent components from the primary energy supply
to the energy delivered to the consumers [5, 67].
The modules and the analysis for the five sensi-
tivity costs are provided in Figure 7. The total
cost covers 2015 to 2050 of the IEP. It includes
imports of refined products, imports of crude oil,
production of existing refineries, production and
capital of new builds, and fuel for gas and coal.
The total cost for the base case was estimated at
R2793.70 bn. Figure 7 further reveals the green
shoots scenario as having the highest cost for the
entire project, at an estimated R3090.70bn. The
cost of RE and CO2 emission reduction was not
prominently featured in the discounted costs.

15. Observations and remarks

South Africa’s energy supply is dominated by coal,
which represents about 70% of the total installed
capacity, while crude oil contributes about 22%.
Natural gas, renewable energy and nuclear power,
including biomass and hydro contribute only 9% of
the installed capacity. The IEP did not add any new
method of energy production pattern, but with a lit-
tle on RES and CO2 reduction. The country aimed at
reducing COz emissions to 40%, while maintaining
coal-power generation as the main source of energy
up to 2050. The major challenges facing the South
African energy sector are: energy security assur-
ance, CO2 emission reduction, and energy efficiency
enhancement, which cannot be resolved by market
activity alone. For proper delivery of service to the
public, government intervention, in some cases
through policies and directives, is needed to attain
certain policy goals. Though several policies of gov-
ernment have in one way or another had a serious
impact on the energy sector, some strategies have
more considerable effect on energy policies that
ought to be technologically advanced. Another im-
portant element that was identified through the IEP
process was to safeguard alignment and recognise
collaborations made among other governmental
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Content Analysis: Identification
of Various Models

+

jectives

IEP Framework Key Ob-

v

The Scope of the IEP Frame-

v

|

{ ]

Energy

Primary - Conversion

Technology

End Use Demand
Technology ~| for Energy

v

¢

: )

Key Assumptions and Policy Issues for the IEP

-
[ Renewable Energy —————= <—[ Energy Efficiency ]

[ Effects and Benefits ]

COz Emissions I <—[ Job Creation ]

Y

S —

Figure 8: Schematic diagram of the conceptual approach of the IEP framework.

strategies. Figure 8 shows a proposed method de-
signed to help identify the various models and the
scope of the IEP framework, by introducing the re-
newables and integrating them with the grid systems,

thereby reducing reliance on fossil fuels. Figure 8
further illustrates the key models, such as the main
objectives of the framework, key assumptions, and
policy issues where renewable energy and energy
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efficiency were put in perspective. The measurable
effects of CO2 emissions and the benefits of poten-
tial jobs to be created during the period as well as
cost analyses are all presented in Figure 8.

16. Conclusion

The 2016 IEP framework of South Africa was de-
signed with input from the various sectors of the
South African economy and the 2016 IRP. South
Africa’s demand for energy renaissance and its legal
commitment to total reduction of emission-produc-
ing energy by 2050 demands placing resource effi-
ciency at the centre of a future industrial strategy
on energy efficiency, modern storage systems and
total utilisation of the RES available in the country.
The primary energy supply in South Africa is
dominated by coal-fired energy that represents
about 70% of the total installed capacity and
crude oil contributes about 22%. Natural gas, re-
newable energy and nuclear power, including bi-
omass and hydro have a lesser role in the total
energy mix, totalling 9%. However, global energy
policy proposesa 50% dependence on renewable
energy in order to reduce COz emissions, improve
energy efficiency, and to support renewable en-
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