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BACKGROUND 

BUSA is a confederation of business organisations including chambers of commerce and industry, 

professional associations, corporate associations and unisectoral organisations. It represents South 

African business on macro-economic and high-level issues that affect it at the national and 

international levels. BUSA’s function is to ensure that business plays a constructive role in the 

country’s economic growth, development and transformation and to create an environment in which 

businesses of all sizes and in all sectors can thrive, expand and be competitive.  

As the principal representative of business in South Africa, BUSA represents the views of its 

members in a number of national structures and bodies, both statutory and non-statutory. BUSA also 

represents businesses' interests in the National Economic Development and Labour Council 

(NEDLAC). 

 

INTRODUCTION 

BUSA welcomes the opportunity to comment on this important document.  BUSA commissioned 

Genesis Analytics to assess the draft Integrated Energy Plan (“draft IEP”), published in the 

Government Gazette on 25 November 2016 for public comment.1 

                                                           
1 Republic of South Africa Government Gazette, Vol. 617, No. 40445, 25 November 2016, Part 1 of 3, p. 15 onwards 
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The original conceptualisation of the IEP stems from the 1998 Energy White Paper, and was then 

formalised in the National Energy Act of 2008.2  Here the need for an integrated approach to planning 

for energy policy was recognised, in part due to the various linkages the energy sector has across 

the economy.3  The IEP was envisaged as an exercise aimed at modelling (and understanding) the 

trajectory of the country’s energy landscape and guiding the formulation of policy in the energy sector.  

At its essence, the IEP models the energy demand and supply until 2050.4  This is done across a 

number of scenarios with certain constraints (i.e. policy objectives) built into the modelling.  

Information relating to trajectory of energy supply is provided across a number of aspects including 

the energy mix, job creation and environmental impact (particularly emissions and water use).  Based 

on these modelling results, the IEP also offers a number of recommendations.  

The IEP, even in its draft form, is a substantial document and is underlain by what is clearly a vast 

amount of modelling work.  Despite the substantial work done to date, there are several areas in 

which the IEP requires revision in order for it to effectively guide energy policy going forward.  

Comments on the draft IEP are presented under four key themes. 

What is the role and purpose of the IEP?  Unlike many international energy outlooks, there 

are some indications that the purpose of the IEP is to do more than merely model various energy 

scenarios; that it is also intended to more directly shape energy policy.  However, in some 

important respects the IEP is not currently fulfilling this function, and there is ambiguity as to 

what its role actually is.  Therefore, further clarity is required as to the purpose and role of the 

IEP, particularly as to how the IEP should relate to other sector-specific plans such as the 

Integrated Resource Plan (“IRP”) for electricity and the Gas Utilisation Master Plan (“GUMP”) 

for gas.  

How useful and accurate is the modelling in the draft IEP?  Since part of the purpose of the 

IEP is to ultimately inform policy decisions, it is important that the modelling is appropriate and 

                                                           
2 No. 34 of 2008 
3 See, for instance, Department of Minerals and Energy, December 1998, “White Paper on the Energy Policy of the Republic of South 
Africa” (“1998 Energy White Paper”), p. 19 
4 The National Energy Act requires the IEP to have a planning horizon of no less than 20 years. It is not clear whether the IEP will 
update the forecasting date of 2050 with each iteration of the plan, or whether 2050 will be retained as the forecasting date in the short 
term. 
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accurate as poor modelling can lead to weak decision making.  In terms of the key assumptions 

underlying the IEP’s modelling the following comments are made: 

1.1.1. First, if the intention of the IEP is to guide policy (which is supported) then the IEP 

should consider additional scenarios which model the effect of different policy 

decisions available to government.  This will enable the implications and impact 

of these policy options to be properly and transparently assessed.  

1.1.2. Second, there needs to be consistency between the IEP and the IRP.  Currently 

a number of assumptions used in IEP differ materially from those applied in the 

IRP.  These include differences in: the constraints placed on renewables (where 

the IRP 2016 constrains renewables but the IEP does not); the discount rates 

used; the externality costs placed on emissions; the scenarios posed for 

modelling; technology costs (notably those of nuclear and renewables); and 

constraints placed on the inclusion of nuclear energy.  These inconsistencies lead 

to materially different projections in terms of the optimal energy mix for the country.  

These differences raise questions regarding the accuracy of the assumptions 

relied on and may cause ambiguity or even contradictions in policy conclusions 

flowing from the documents. 

1.1.3. Third, certain of the assumptions used in the IEP should also be reconsidered on 

the basis that they may not be appropriate, or appear to be inaccurate.  These 

include both demand assumptions (in particular GDP growth, household size and 

electric vehicle forecasts) and supply assumptions, including the discount rate 

used; the 9.6GW of new nuclear capacity taken as given; shale gas availability 

and cost; costs relating to nuclear and renewable energy; and externality costs. 

Further transparency relating to some of the key assumptions used is also 

suggested so that these can be properly assessed by stakeholders.  

Does the IEP adequately identify and assess the implications of its modelling results in 

terms of the country’s optimal energy trajectory?  In our view, this element is largely missing 

from the draft IEP which seems to focus mostly on the actual modelling, not on what the outputs 

of the model say about the country’s energy trajectory under various scenarios and policy 
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options.  With no clear articulation or identification of the key trends and critical factors to the 

energy forecasts, one is left unsure of what to make of the modelling results and, crucially, what 

the DoE makes of these results.  Furthermore, the trade-offs between competing policy 

objectives are not properly identified and no guidance is provided as to how one should navigate 

these trade-offs.  If the intention of the IEP is to guide and shape policy, then more meaningful 

analysis of the modelling results and its implications is required. 

Does the IEP provide appropriate guidance on policy direction flowing from its energy 

modelling?  Whilst the draft IEP does have a recommendations section, the proposals are mostly 

general, at a high-level and/or appear decoupled from the modelling results (which may be a result 

of the modelling implications not being adequately identified). These recommendations largely fall 

short of specifying any concrete policy action or guidance.  Our view is that if the IEP is to be a 

document that shapes policy, then there needs to be more specificity to the conclusions it draws and 

the recommendations need to flow primarily from the outcomes shown by the modelling.  

The remainder of this report is structured as follows: First, the context of the IEP is discussed by 

describing not only the origin and methodology of the IEP itself, but also the approach to integrated 

energy outlooks adopted in other countries.  Secondly, comments on the IEP are presented in terms 

of themes highlighted above.  The report is concluded by summarising the main observations and 

comments.  

Contextual background to the IEP 

Energy is a critical element to the functioning of the economy, from supporting economic growth and 

development to influencing living standards through its impact on inflation and therefore real 

household incomes. The relationship between energy and economic growth is an interdependent 

one, as greater economic activity tends to increase energy demand. 

Market forces play an important role in pricing and allocating energy resources to end users.  Despite 

this, there can remain a need for policymakers to maintain oversight over the energy sector, and 

where required, to guide the nature, magnitude and timing of energy infrastructure developments.  A 

key reason for this is that decisions in the energy sector directly impact a range of nationally 

important facets such as energy security, cost of energy supply, reduction in greenhouse gas 
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(“GHG”) emissions and job creation.  A number of these may have competing outcomes from a social 

perspective.  Therefore, government oversight can be required to ensure that solutions in the energy 

sector are provided which are socially optimal – taking account the various policy objectives and 

aspirations of the country as a whole.  

The energy sector is also complex in that it is made up of a number of sub-sectors such as electricity, 

gas and liquid petroleum products.  Each of these sub-sectors has their own distinct dynamics, and 

yet they are interrelated with each other in that decisions in one sector often affect dynamics in 

another.  Policy objectives such as a reduction in GHG emissions also have cross-cutting impacts 

on the energy sector.  Therefore, it is important for governments to have an integrated view of the 

energy sector when determining policy. 

It is also imperative for policy makers to have sufficient information available to them to understand 

how policy decisions could shape the energy sector across its various dimensions. 

It is within this context that governments often develop long-term forecasts or outlooks for the energy 

sector. These forecasts can differ in scope depending on their purpose, but generally aim to provide 

a trajectory for the energy landscape in an effort to inform and guide policymakers.  The draft IEP 

falls into this mould.  In the sections that follow the general approach of other countries to these 

energy outlooks is discussed before describing in detail the particular approach and methodology of 

the IEP.    

How energy forecasts are generally approached 

A number of countries employ long-term energy outlooks which essentially model the energy 

demand and supply over a 20- to 30-year time horizon. This modelling often starts with current 

energy usage levels and mix by sector (taking prevailing policy as given), and then applies economic 

growth and anticipated structural changes to create a baseline in energy demand by energy source.  

It may also seek to measure other outcomes, such as carbon emissions.  The modelling will normally 

increase in complexity whereby the impact of certain policies or regulations is incorporated, as well 

as expectations about the supply side (e.g. crude oil pricing).  These factors are typically 

incorporated into different modelling scenarios to determine how that may impact on demand, energy 
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mix, pricing or emissions.  As the world changes, the idea is to update the model, normally on an 

annual basis.  

The general purpose of these outlooks is to ultimately inform energy policy – i.e. the outlook on 

pricing or emissions on the current trajectory may be deemed unfavourable and this provides an 

indication that policy interventions may be required to change the trajectory. In most cases the focus 

of these outlooks is to primarily provide forecasting of the energy landscape (under various 

scenarios), with no recommendations as to policy developments.  In other instances, policy 

recommendations can be offered, but normally where the energy trajectory is provided against a 

specific and clearly defined policy objective.  For example, the European Union (“EU”) has a policy 

goal of an 80% reduction in its 1990-level emissions by 2050 for its member states.  In this case, the 

energy modelling serves to track the likely trajectory against this objective and also offers specific 

discussion and recommendations as to how to redirect the energy trajectory toward the preferred 

path (where required). 

The approach taken by several countries in mapping their energy outlooks is outlined below by 

providing short descriptions of the forecasting methodologies for these countries.  A more detailed 

description of these countries’ outlooks is provided in Appendix A.   

United States. The United States (“US”) has an Annual Energy Outlook which models 

projections of the US’s domestic energy markets through to 2050.5 This energy outlook is 

modelled annually and is done on a reference case of prevailing policy conditions, with several 

alternative scenarios provided that model differences in economic growth; oil prices; 

technological change; and emissions rules.6 

European Union member states. The European Union (“EU”) has an energy plan with the 

overarching policy goal of reducing emissions in 2050 by 80% of their 1990 levels, in what it 

terms a “decarbonisation” strategy. 7   It uses as its reference case current trends and the 

prevailing policy environment.  In addition, it provides a set of specific scenarios that incorporate 

events that may alter the EU’s ability to reach its emissions goals (for instance a delay in the 

                                                           
5 U.S. Energy Information Administration. 2017. “Annual Energy Outlook 2017 with projections to 2050”, p. 4 
6 U.S. Energy Information Administration. 2017. Annual Energy Outlook 2017 with projections to 2050.  
7 European Commission. 2012. Energy roadmap 2050, pg. 3. Available online: 
https://ec.europa.eu/energy/sites/ener/files/documents/2012_energy_roadmap_2050_en_0.pdf  

https://ec.europa.eu/energy/sites/ener/files/documents/2012_energy_roadmap_2050_en_0.pdf


 
 

Page 7 of 76 
 

introduction of carbon capture and storage technology).  Based on this modelling, the EU draws 

out implications for its policy goal of decarbonisation and then provides a discussion of policies 

and recommendations that may support this goal.8 

Australia. The Australian Energy Market Operator presents 20-year outlooks for the gas and 

electricity markets separately on an annual basis.  The latest outlooks are modelled on “weak”, 

“neutral” and “strong” scenarios which inter alia have their basis in the relative strength of the 

economy; consumer confidence; population projections; and oil and gas prices through to 

2035/36.9 10 These reports project electricity and gas usage as well as minimum and maximum 

demand of 20-year periods. 

Canada. The National Energy Board provides regular projections of Canada’s energy future.  

The latest reference case is based on a moderate view on expected energy prices and economic 

growth through to 2040.  There are additional modelled scenarios based on differences in 

natural gas prices; no construction of new oil pipelines; and varying degrees of LNG export 

volumes.11 This report produces different projections of Canada’s energy future amidst these 

changing conditions.  

Germany.  The German Federal Ministry of Economics and Technology publishes a forecast of 

the energy industry’s development every few years.  The latest reference scenario estimates 

developments based on expected economic, demographic and political change to 2035.  

Thereafter, trends are extrapolated through to 2050.12  The final modelled scenario is based on 

                                                           
8 European Commission. 2012. Energy roadmap 2050, pg. 6-9. Available online: 
https://ec.europa.eu/energy/sites/ener/files/documents/2012_energy_roadmap_2050_en_0.pdf 
9 Australian Energy Market Operator. 2016. National Electricity Forecasting Report 2016, pg. 52-53. Available online: 
https://www.aemo.com.au/-/media/Files/Electricity/NEM/Planning_and_Forecasting/NEFR/2016/2016-National-Electricity-Forecasting-
Report-NEFR.pdf  
10 Australian Energy Market Operator. 2016. National Gas Forecasting Report 2016, pg. 44-45. Available online: 
https://www.aemo.com.au/-/media/Files/Gas/National_Planning_and_Forecasting/NGFR/2016/2016-National-Gas-Forecasting-Report-
NGFR-Final.pdf  
11 National Energy Board. 2016. Canada’s Energy Future 2016 – Energy Supply and Demand Provides projections to 2040, pg. 2. Available online: 

https://www.neb-one.gc.ca/nrg/ntgrtd/ftr/2016/2016nrgftr-eng.pdf  

12 German Federal Ministry of Economics and Technology. 2014. Development of Energy Markets – Energy Reference Forecast, pg. 10. 
Available online: http://www.bmwi.de/Redaktion/Migration/DE/Downloads/Publikationen/entwicklung-der-energiemaerkte-
energiereferenzprognose-executive-summary.pdf?__blob=publicationFile&v=4  

https://ec.europa.eu/energy/sites/ener/files/documents/2012_energy_roadmap_2050_en_0.pdf
https://www.aemo.com.au/-/media/Files/Electricity/NEM/Planning_and_Forecasting/NEFR/2016/2016-National-Electricity-Forecasting-Report-NEFR.pdf
https://www.aemo.com.au/-/media/Files/Electricity/NEM/Planning_and_Forecasting/NEFR/2016/2016-National-Electricity-Forecasting-Report-NEFR.pdf
https://www.aemo.com.au/-/media/Files/Gas/National_Planning_and_Forecasting/NGFR/2016/2016-National-Gas-Forecasting-Report-NGFR-Final.pdf
https://www.aemo.com.au/-/media/Files/Gas/National_Planning_and_Forecasting/NGFR/2016/2016-National-Gas-Forecasting-Report-NGFR-Final.pdf
https://www.neb-one.gc.ca/nrg/ntgrtd/ftr/2016/2016nrgftr-eng.pdf
http://www.bmwi.de/Redaktion/Migration/DE/Downloads/Publikationen/entwicklung-der-energiemaerkte-energiereferenzprognose-executive-summary.pdf?__blob=publicationFile&v=4
http://www.bmwi.de/Redaktion/Migration/DE/Downloads/Publikationen/entwicklung-der-energiemaerkte-energiereferenzprognose-executive-summary.pdf?__blob=publicationFile&v=4
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the aggressive pursuit of energy and climate protection goals.13 This report ultimately assess 

the likely developments of the German energy industry over an extended period of time. 

United Kingdom.  The UK’s Department of Business, Energy and Industrial Strategy provides 

annual projections of energy demand and emissions. The latest projection models a reference 

scenario based on existing and agreed-to policies through to 2035.  These scenarios are also 

modelled without climate change policies.14  There are further scenarios based on differences 

in fossil fuel prices and economic growth, as well as one that excludes planned policies. The 

2016 report provides estimates of energy demand and emissions. These forecasts are also 

compared to previous long-term projections.  

Sweden. The Swedish Energy Agency provides a projection of four possible energy futures 

supported by a change in society to 2035 and later to 2050.  These forecasts are based on 

scenarios that are intended to reflect society’s preferences. These include (i) a low and stable 

supply of energy and more efficient transport of industrial goods; (ii) more ecological 

sustainability and a fair distribution of resources in the world; (iii) energy policy promoting self-

sufficiency, new energy markets and a trade of services; and (iv) where Sweden is a leader in 

climate solutions.15 

Approach and methodology of South Africa’s IEP 

The South African IEP broadly fits into this mould of energy landscape forecasts. The 1998 Energy 

White Paper, which first discussed the concept of integrated energy planning as the preferred way 

to plan and facilitate the development of future energy policy.16  The White Paper did however 

envisage that some capacity-building would be necessary for this to be carried out.  

                                                           
13 Ibid, pg. 32. 
14 Department of Business, Energy and Industrial Strategy. 2016. Updated Energy and Emissions Projections 2016. Available online: 
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/599539/Updated_energy_and_emissions_projections_20
16.pdf  
15 Swedish Energy Agency. 2016.  Four Futures – the energy system beyond 2020, pg. 11-12. Available online: 
https://energimyndigheten.a-w2m.se/Home.mvc?ResourceId=5603  
16 Department of Minerals and Energy, December 1998, “White Paper on the Energy Policy of the Republic of South Africa” (“1998 
Energy White Paper”), p. 6, 14 

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/599539/Updated_energy_and_emissions_projections_2016.pdf
https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/599539/Updated_energy_and_emissions_projections_2016.pdf
https://energimyndigheten.a-w2m.se/Home.mvc?ResourceId=5603
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The White Paper provided detailed steps on how the integrated energy planning process should be 

carried out, specifically that it should be responsible for:17 

• “interpreting the requirements of national economic, social and environmental policies for 

the energy sector; 

• analysing energy needs in terms of how their fulfilment will contribute towards attaining 

national economic and social goals; 

• analysing the potential of energy supply systems and demand side management to meet 

current and potential future energy needs. This would include analyses of individual 

supply sub-sectors and the linkages between sub-sectors; 

• analysing energy sector linkages to the macro-economy; 

• analysing the potential effects on the energy sector of global and technological 

developments; 

• evaluating the effects of legislative, institutional and industry structure arrangements on 

energy supply and demand; and 

• specifying, sourcing and presenting data on energy supply and demand, energy sector 

institutions, and linkages with economic and social factors in order to provide a statistical 

description of the energy sector’s historic evolution and current impact on economic and 

social development.” 

The National Energy Act of 200818 formally established the IEP as a document to be published and 

updated annually,19 with a forecasting time horizon of no less than 20 years.20 The Act considered 

that the IEP inter alia should:21 

• Guide energy infrastructure investments 

                                                           
17 1998 Energy White Paper, p. 82 
18 No. 34 of 2008 
19 Section 6(1) of the Act 
20 Section 6(5) of the Act 
21 Section 6(6) of the Act 
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• Take into account all viable energy supply options 

• Guide the selection of the appropriate technology to meet energy demand 

It was also foreseen by the National Energy Act that the IEP would need to take into account 

various government policies.  Importantly for the IEP, it exists in a policy environment that has 

several sector-specific plans which may overlap with the tasks of the IEP: The Integrated Resource 

Plan (“IRP”) exists to shape electricity generation; the Gas Utilisation Master Plan (“GUMP”) for the 

gas sector; the Liquid Fuel Infrastructure Roadmap (“LFIR”) for that sector; and the Transport 

Master Plan.  The National Energy Act acknowledges this situation, noting that “[t]he Integrated 

Energy Plan must inform and be informed by plans from all supply, production and demand sectors 

whose plans impact on or are impacted by the Integrated Energy Plan.”22 [emphasis added] This 

establishes the IEP as one of a number of planning documents where in a policy 

environment that should be coordinated and aligned with overarching objectives. 

Policy objectives identified in the draft IEP 

As it stands, the draft IEP aims to corral these sector-specific and other policies into an overarching 

strategy for the energy sector.  This is consistent with the National Energy Act which specified that 

the IEP should take into account other government policies and plans.23  In this sense, the draft IEP 

serves as an organising device for a wide range of policy objectives relevant to the energy sector.    

The draft IEP brings together these wide-ranging government policies, including the 1998 White 

Paper and National Energy Act, and synthesises them into eight policy objectives.24 These objectives 

are outlined in the figure below. The draft IEP indicates that it is these objectives that different policy 

proposals are to be evaluated against.25 

 

 

                                                           
22 Section 6(3)(b) of the National Energy Act 
23 Section 6(3)(a) of the National Energy Act requires that the IEP “take account of plans relating to transport, electricity, petroleum, 
water, trade, macro-economy energy infrastructure development, housing, air quality management, greenhouse gas mitigation within 
the energy sector and integrated development plans of local and provincial authorities.” 
24 Draft IEP 2016 report, p. 41 
25 Draft IEP 2016 report, p. 41 
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Figure 1: Eight policy objectives of the draft IEP 2016 

 

Source: Department of Energy, 2016, Integrated Energy Plan, p. 41 

 

Methodology 

The draft IEP models energy demand and the associated optimal supply mix over a 35-year time 

horizon to 2050 based on several different scenarios. Within certain parameters, this supply mix 

aims to provide the least-cost energy system to meet the required demand.  The modelling outputs 

are also presented in terms of the other policy objectives of the draft IEP, including employment 

opportunities, emissions, and water consumption.  

The four main scenarios considered by the draft IEP in its modelling are as follows:26 

                                                           
26 Draft IEP 2016 report, p. 12 
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Base Case. This scenario is a “business-as-usual” reference case. It assumes that existing 

policies are implemented and will continue to shape the energy sector landscape going forward.  

Key indicators such as GDP growth, global crude and petroleum prices, and vehicle efficiency 

are assumed to increase at moderate rates.  This model imposes the upper bound emission 

limits of the Peak-Plateau-Decline (“PPD”) model, as provided by the National Climate Change 

Response White Paper (“NCCRWP). 27  As with all the other main scenarios, shale gas is 

presumed to be economically recoverable at a modest cost, while the nuclear build programme 

projected by the IRP in 2010 is assumed as a given in the energy mix.   

Three further sensitivities are tested under the base case: 28  (i) where no shale gas is 

economically recoverable;29 (ii) where the size and timing of the nuclear build programme is 

modelled against competing technologies rather than simply assumed as part of the mix;30 and 

(iii) where solar water heaters are rolled out to 10 million households by 2030.31  

Resource Constrained. This scenario contemplates high global energy commodity prices (for 

coal, natural gas and crude oil) due to limited supply.  Higher growth in energy prices is assumed 

to prompt greater energy efficiency improvements.  Lower energy demand is also anticipated to 

be driven by lower economic growth and lower immigration.  This scenario contains the same 

assumptions as the Base case regarding the availability of shale gas and the 9.6 GWH of new 

nuclear capacity. 

Environmental Awareness. This scenario models the impact on energy where society has a 

greater awareness of the environmental impact of emissions and makes a more concerted effort 

to reduce greenhouse gases than in other scenarios.  Lower, more stringent emission limits are 

imposed in this scenario, with the lower-bound of the NCCRWP’s Peak-Plateau-Decline (“PPD”) 

emissions model used. A higher externality cost is also placed on CO2 emissions, at R270/tonne 

compared to R48-R120/tonne in other scenarios.  Furthermore, a greater uptake of solar water 

heaters is assumed in this scenario.   

                                                           
27 This document defines target reductions in emissions at both a lower limit (more stringent) as used in the Environmental Awareness 
scenario and at an upper limit (less stringent) as used in all other scenarios. See Draft IEP 2016 report, p. 127 
28 Except for the changes identified, all other assumptions in the Base Case remain the same for these sensitivities. 
29 Draft IEP 2016, p. 140 
30 Draft IEP 2016, p. 141 
31 Draft IEP 2016 report, pp. 140-141 
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Green Shoots. This scenario aligns with the National Development Plan’s view of structural 

changes to the South African economy, which in turn leads to higher economic growth.  There 

is a greater uptake of renewable energy sources given higher average incomes with solar water 

heaters assumed to be taken up by 10 million households.  This scenario contains the same 

assumptions as the Base case regarding the availability of shale gas and the 9.6 GW of new 

nuclear capacity. 

The key modelling assumptions for the draft IEP’s scenarios are consolidated and summarised in 

the table below. 

Table 1: Summary of key assumptions involved in the draft IEP’s scenarios 

 Base Case 
Resource 

Constrained 

Environmental 

Awareness 
Green Shoots 

GDP Moderate 

growth 

(National 

Treasury) 

Moderate 

growth 

(National 

Treasury) 

Moderate 

growth 

(National 

Treasury) 

High growth 

(National 

Treasury) 

Demand-side levers 

Demand-side 

management 

(“DSM”) 

1 million SWH 1 million SWH 5 million SWH 10 million SWH 

Energy 

efficiency  

Business as 

usual 

High energy 

efficiency 

High energy 

efficiency 

High energy 

efficiency 

Vehicle efficiency 

Cars and 

SUVs  

1.10% 2.50% 2.50% 2.50% 
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Trucks and 

buses 

0.8% 1% 1% 1% 

Electric 

vehicle 

penetration 

rate (% per 

annum) 

20% 20% 20% 40% 

Energy 

commodity 

price 

Moderate High Moderate Moderate 

Climate change 

CO2 

emissions 

limit 

PPD upper limit PPD upper limit PPD lower limit PPD upper limit 

CO2 

externality 

costs 

• R48-

R120 

R/T 

(2015 

2019) 

• R120 

R/t 

onwards 

• R48-

R120 

R/T 

(2015 

2019) 

• R120 

R/t 

onwards 

• R270 

R/T 

(2015 

2019) 

• R48-

R120 

R/T 

(2015 

2019) 

• R120 

R/t 

onwards 

Carbon tax  None None None None 

Other 

Shale gas Shale gas is recovered at a competitive price 
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Nuclear  9.6 GW of new nuclear capacity assumed (btw2026-2031) 

Discount rate  8.4% 

Source: Genesis’ analysis, based on DoE’s draft IEP 2016 report. Specific sources referenced in the 

table – (1): Draft IEP 2016 report – Annexure A: Technology Assumptions, p. 25; (2) Draft IEP 2016 

report, p. 118 

Notes:  

• Demand-side management (“DSM”) in the scenarios is based on the installation of 

varying numbers of solar water heaters in residential households. 

• Electric vehicles have a maximum penetration rate per annum of 20% (40% in Green 

Shoots)32 and an overall maximum penetration of 20% by 2050.33 

• The Peak-Plateau-Decline (“PPD”) emission limits are informed by the National Climate 

Change Response White Paper (“NCCRWP). This document defines target reductions in 

emissions at both a lower limit (more stringent) as used in the Environmental Awareness 

scenario and at an upper limit (less stringent) as used in all other scenarios. 

Under each of these scenarios, the draft IEP models energy demand by using current energy 

consumption trends for different sectors of the economy (agriculture, commerce, industry, residential 

and transport) and by taking into account assumptions around energy and vehicle efficiency and the 

penetration of electric vehicles in the transport sector. 

Given the energy demand forecast under each scenario, the draft IEP models the least-cost energy 

supply mix within certain parameters.  This supply mix is modelled for the electricity and liquid fuel 

sub-sectors separately (inclusive of imports), and then aggregated up to provide a total energy 

system cost.34  The parameters that affect the least-cost nature of the supply mix are the inclusion 

of  

• the 9.6GW nuclear build programme from the IRP 2010;35 and 

                                                           
32 Draft IEP 2016 report – Annexure A: Technology Assumptions, Costs and Parameters, p. 15 
33 Draft IEP 2016 report, p. 68 
34 Draft IEP 2016 report, p. 15 
35 Only the sensitivity analysis that relaxes the timing and size of the nuclear build programme does not have this parameter. 
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• PPD emission limits that do not allow carbon-emitting energy sources once the 

scenario’s specified emission limit is reached.  

The outputs of the model are presented not only in terms of the constituents and cost of the supply 

mix but also the other objectives of the IEP, including job creation, emissions, water consumption, 

and energy intensity.36 

The draft IEP concludes with a series of policy recommendations arranged by topic, which cover 

security of supply; cost of energy; energy mix (which deals with the potential for each energy 

technology in turn); job creation and localisation potential; environmental considerations; water 

usage; demand-side interventions (by sector); energy access; research and development; and other 

considerations, such data collection and the need for coordinated policy development and 

planning.37 

Themes for comment 

Within the context laid out above, the DoE has in the draft IEP produced a sizeable document that 

identifies the various government policies that impact on the energy sector and undertakes 

substantial modelling of the energy landscape under selected scenarios.  

The compilation of the IEP is welcomed, and its intention is well placed given the need to holistically 

evaluate the optimal trajectory of the energy landscape in South Africa.  This is not only required to 

guide policy but also to give business (and society as a whole) more certainly as to the direction of 

South Africa’s energy sector.  Indeed, the IEP has the potential to play an important role in providing 

guidance on pressing questions relating to the energy sector.  These include critical questions as to 

what the optimal energy mix in the country should be and, if a structural shift is required, how this 

might impact other national imperatives such a job creation and affordability.   

Despite the substantial work done to date, BUSA considers there to be several important areas in 

which the IEP requires revision in order for it to effectively guide energy policy going forward.  

Comments are provided on the draft IEP by considering the document under four key themes. 

                                                           
36 See Draft IEP 2016 report, pp. 122-138 
37 Draft IEP 2016 report, pp. 161-185 
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• What is the role and purpose of the IEP?  

• How useful and accurate is the modelling in the draft IEP?   

• Does the IEP adequately identify and assess the implications of its modelling results in 

terms of the country’s optimal energy trajectory?  

• Does the IEP provide appropriate guidance on policy direction flowing from its energy 

modelling   

Each of these themes is dealt with in more detail in the sections below.  

What is the role and purpose of the IEP? 

South Africa is not unique in its efforts to take an integrated approach to modelling the trajectory of 

a country’s energy landscape.  As noted earlier many other countries also produce forms of energy 

forecasts.  In many of these countries the exercise is largely limited to providing an energy outlook 

by modelling the potential demand and supply outcomes under different scenarios.  Most of these 

energy outlooks therefore tend not to directly guide policy, but rather map out how their respective 

energy futures may unfold.  These outlooks take account of government policy and may ultimate 

serve to inform policy, but are often not expressly intended to determine or shape policy itself.   

For example, the US’s Annual Energy Outlook is primarily intended to provide projections of 

what would happen under a certain set of assumptions and policy paths. 38  Although somewhat 

different forms can be adopted, this feature also characterises the energy outlooks in countries 

such as Australia, Canada, and Germany.  

The role of energy outlooks in some other countries may also include a role for making 

recommendations to reach specified policy goals.  For example, in the EU energy forecasts are 

conducted in a context where the key policy goal is an 80% reduction in 1990-level emissions 

by 2050.  The energy forecasts are used to check progress against this target and makes 

recommendations on how to meet the decarbonisation objectives.39  

                                                           
38 U.S. Energy Information Administration. 2017. Annual Energy Outlook 2017 with projections to 2050.  
39 European Commission. 2012. Energy roadmap 2050, pg. 3. Available online: 
https://ec.europa.eu/energy/sites/ener/files/documents/2012_energy_roadmap_2050_en_0.pdf  

https://ec.europa.eu/energy/sites/ener/files/documents/2012_energy_roadmap_2050_en_0.pdf
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However, unlike many international energy outlooks, there are some indications that the intention of 

the IEP may be to do more than merely model various energy scenarios, and that it is also envisioned 

to expressly shape energy policy in the country.  

The 1998 Energy White Paper first discussed the concept of integrated energy planning, where 

it was identified as the most suitable tool for planning purposes40 and that it should “facilitate 

future energy policy development.”41  

The National Energy Act of 200842  specified that the IEP inter alia should: “guide energy 

infrastructure investments” and “guide the selection of the appropriate technology to meet 

energy demand” 43 

The IEP describes itself as: 

“a multi-faceted long-term energy framework which has multiple objectives, some of which include 

• To guide the development of energy policy, and where relevant set the frame work for 

regulations in the energy sector;  

• To guide the selection of appropriate technologies to meet energy demand (e.g. they 

type and sizes of new plants and refineries to be built and the prices that should be 

charged for fuels);  

• To guide investment in and the development of energy infrastructure in South Africa; 

• To propose alternative strategies which are informed by testing the potential impacts of 

various factors such as proposed policies, the introduction of new technologies and the 

effects of macro-economic factors”. 44 

In its concluding chapter the IEP also recommends that: 

                                                           
40 Department of Minerals and Energy, December 1998, “White Paper on the Energy Policy of the Republic of South Africa” (“1998 
Energy White Paper”), p. 6 
41 1998 Energy White Paper, p. 14 
42 No. 34 of 2008 
43 Section 6(6) of the Act 
44 Draft IEP 2016 report, p. 23 
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“The Integrated Energy Plan should provide the overall energy sector landscape of the country; 

should identify policy and regulatory vacuums and make recommendations; should guide the energy 

mix across all energy sub-sectors; and should proposed capacities and indicated timing of new 

infrastructural development. The sector-specific plans should provide in-depth information on 

infrastructural matters, such as assessing the potential location for new plants, testing capital 

adequacy etc., and directives to guide the implementation thereof.””45  (emphasis added) 

• Furthermore, the DoE’s presentation on the draft IEP states that “[t]he IEP aims to guide 

future energy infrastructure investments, identify and recommend policy development to 

shape the future energy landscape of the country.”46 

• The use of the terminology “plan” would seem to suggest the IEP’s intended purpose to 

be more than providing an energy outlook or forecast, but rather that it involves a 

formulation of the sectors strategy.   

Yet, despite these indications of an intended ambit which is broader than only providing an energy 

outlook, a number of factors cloud the role and purpose of the EIP.   

• In addition to the IEP, each of the electricity, gas and liquid fuel sectors have 

accompanying resource plans – the IRP, GUMP, and LFIR respectively.47  These plans 

are seemingly developed in isolation from the IEP.  Although it is understood that both 

the GUMP and LIFR have not been finalised and are currently under development, the 

IRP provides an indication of what may occur under all such plans.  Several iterations of 

the IRP have been developed, with only the IRP 2010-30 having been officially 

promulgated. The latest iteration is the IRP 2016 update, a draft of which was gazetted 

in November 2016 along with the IEP.48  The latest IRP appears to replicate much of IEP 

in terms of offering a long-term forecast of electricity demand and supply and a 

determination of the least-cost generation mix under a range of scenarios – albeit only 

for electricity.  Yet the outcomes of these two plans (i.e. the IEP and IRP) differ materially.  

As such it is apparent that the IRP is not playing the deferred role recommended by the 

                                                           
45 Draft IEP 2016 report, p. 184 
46 Department of Energy, “Integrated Energy Plan (IEP)” [presentation], 22 November  2016, p. 3 
47 See, for instance, draft IEP 2016 report, p. 25 
48 Republic of South Africa Government Gazette, Vol. 617, No. 40445, 25 November 2016, Part 1 of 3, pp. 208-225 
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IEP for sector-specific plans in the above quote – i.e. mainly one implementing and 

fleshing out the details of IEP’s direction relating to the appropriate energy mix as well 

magnitude and timing of new infrastructural development. 49  Instead the IEP and IRP 

appear to some degree to offer competing guidance on the optimal mix of new electricity 

generation capacity in the country.  This confusion is not clarified by the National Energy 

Act which sets out that the IEP should inform and be informed by other sector-specific 

plans.50 

• The IEP takes as given the construction of an additional 9.6GW nuclear capacity 

between 2026 and 2031.  The given reason for this assumption is that it was (i) part of 

the optimal energy mix predicted in the IRP2010,51 and (ii) mentioned in the President’s 

2014 State of the Nation address.52 53 The reference to nuclear energy in the 2014 State 

of the Nation address was in fact a reiteration of the findings of the IRP 2010.54 Therefore 

rather than itself providing guidance relating to the selection of appropriate energy mix, 

the IEP seems to defer and rely on the IRP2010 as an input into its modelling.55  

• In a number of other important respects the IEP is not currently fulfilling a significant 

function beyond just providing a trajectory of the energy landscape under various 

scenarios.  For example, the bulk of the IEP relates to describing the modelling 

methodology and its result.  No careful and thorough analysis is made of the main trends 

and their implications emanating from the results, nor is much specific policy guidance 

provided out of the modelling exercise.  (These points are taken up in more detail later 

in this report.)  

As a result, there is ambiguity as to the role of the IEP and how it is positioned vis-à-vis the other 

sector-specific plans such as the IRP. This ambiguity would also seem to be reflected in the draft 

                                                           
49 IEP2016, p. 184 
50 Section 6(3)(b) of the National Energy Act 
51 Integrated Resource Plan for Electricity 2010-2030 (“IRP 2010 report”), Government Gazette No. 34263, 6 May 2011, p. 6 
52 President Jacob Zuma: State of the Nation Address 2014. Available at: <http://www.gov.za/node/632440>. 
53 Draft IEP 2016 report, p. 114 
54 The President’s State of the Nation address in 2014 indicated that the country “continue[d] to explore other sources of energy, in line 
with the Integrated Resource Plan for Energy” with the government “expect[ing] to conclude the procurement of nine thousand six 
hundred megawatts of nuclear energy.” See: President Jacob Zuma: State of the Nation Address 2014. Available at: 
<http://www.gov.za/node/632440>. 
55 This may also be the case for wind energy though it is less clear than in the case of nuclear. The draft IEP’s recommendations state 
that “[a]llocations to ensure the development of wind energy projects aligned with the IRP2010 should continue to be pursued.” (Draft 
IEP 2016 report, p. 166). 
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IEP itself as it recommends that the roles of the IEP and the sector-specific plans “need to be well 

defined.”56  In our view, there are two important areas in which further clarity is required in this regard:  

• First, the IEP’s role in expressly shaping policy needs to be clarified.  Clarification 

is required as to whether the purpose of the IEP is only to provide an energy outlook for 

the country (as is the case most international examples); or whether its role is also to 

expressly shape and direct policy for the sector.  It is not the case that one or the other 

approach is clearly superior, as either option may be legitimate.  However, clarity is 

required as to IEP’s role in this regard as it impacts the expectations and requirements 

relating to the IEP document as well its standing in the broader energy policy context.  

• Second, the hierarchy between the IEP and other sector-specific plans (i.e. IRP, 

GUMP and LFIP) needs to be clarified.  Currently, the standing of IEP vis-à-vis the 

other sector-specific energy plans is unclear as they appear to vie for relevance in 

shaping policy.  This confusion is likely to be heightened as other sector-specific plans 

relating to gas and transport are further developed.  Therefore, the call (by the draft IEP 

itself) for the roles of these various plans to be well defined, is supported.  It is important 

that each plan has a specific and defined purpose and that the roles of the sector-specific 

plans do not duplicate that of the IEP, and vice versa. 

How useful and accurate is the modelling? 

Ultimately the outcomes that the IEP forecasts and any associated implications and policy decisions 

are only as good as the underlying modelling. The draft IEP undertakes extensive modelling of 

energy demand and supply through to 2050 using several scenarios and sensitivities on those 

scenarios. 

This section analyses the modelling undertaken in the draft IEP and how useful and accurate these 

inputs and assumptions are for determining the model’s results.  There are a number of aspects 

which should be reconsidered and potentially modified in order to improve on or yield more robust 

modelling results.  In some cases, our comments pertain to out of date or unsubstantiated 

assumptions, and in other cases to inconsistencies with similar analysis (such as the modelling 

                                                           
56 IEP2016, p. 184 
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conducted in the IRP update). The key aspects of the modelling which are discussed in this section 

are summarised in the table below. 

Table 2: Overview of aspects of modelling and observations made 

Aspect of the modelling  Key observations 

Scenario selection  • If the intention is for the IEP to guide policy, then 

some scenarios should reflect the different policy 

options available  

Inconsistences with the IRP 2016 • Key areas of apparent inconsistency with 

IRP2016 (draft) include: 

o Build constraints on renewable energy 

o Value of discount rate 

o CO2 externality cost 

o Scenarios chosen 

o Demand forecasts 

o Nuclear build programme assumptions 

o Technology costs for nuclear and 

renewables  

o Projections of energy mix 

Demand assumptions  • GDP growth assumptions may be too high. 

Consequence is potential overstatement of 

demand 

• Number of households may be too low. 
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• Electric vehicle penetration rates may be too 

conservative. Consequence is that liquid fuel 

requirements may be overstated and electricity 

requirements understated 

Supply assumptions • Basis for assuming 9.6GW nuclear build 

programme is weak 

• Basis for assuming shale gas availability and cost 

may be vulnerable 

• Cost of nuclear and renewable energy 

technologies differ materially from other 

estimates 

• Inclusion of externality cost in all scenarios may 

be extreme  

• South Africa’s available wind resources are likely 

underestimated 

• Discount rate may be inappropriate for type of 

investments the IEP envisages 

Source: Genesis 

Scenario selection 

The selection of scenarios is a crucial part of the modelling process.  It is the decisions taken in 

crafting a scenario that ultimately influences the projected energy demand and corresponding supply.  

Either demand or supply can be influenced materially by single assumptions, so where a scenario 

or set of scenarios use that scenario it is important that it be well founded. 

There are generally two ways in which the modelling of different scenarios can be set up.  The first 

is modelling exogenous factors over which there may be significant uncertainty.  For example, the 
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direction and level of energy commodity prices such as crude oil.  The second may be classified as 

scenarios that model different policy or decision levers in order to understand their impact on the 

energy landscape over time. 

There is no exact science as to which scenarios should be modelled in energy forecasts and what 

situations ought to be replicated.  However, if the purpose of the IEP is to guide the selection of the 

most appropriate policy, then the modelling of key alternative policy approaches as additions to the 

main scenario should be considered. Doing so will provide decision-makers with a clear sense of 

what the outcomes for various actions may be and a clearer basis for determining the optimal energy 

policy path for South Africa.  The draft IEP appears to build certain policy decisions into the modelling 

assumptions but this is done in a way that does not allow one to understand the impact on the results.  

For example: 

• Water-efficient technology is assumed for future coal-fired power stations but it is not 

clear what cost impact this will have.57 

• Externality costs based on a “cost of damage” approach for emissions are assumed in 

modelling the least-cost energy system across all scenarios.  However, the impact on 

the energy mix of including these externalities as a part of the technology cost is not 

provided. 

• The 9.6GW nuclear build programme is assumed in all the main scenarios but how 

different the energy mix would look if this was modelled against competing technologies 

is not clear except for the base case in which a sensitivity adjustment tests the impact of 

relaxing this assumption.  

Should the purpose of the IEP only be to illustrate what the energy landscape will look like with no 

view to directing policy, then the current approach in the draft IEP may be sufficient.  If it is not, then 

the interrogation and measurement of these and other big-picture policy ideas should occur through 

additional scenarios or sensitivities to the base case. 

 

                                                           
57 Draft IEP 2016 report, p. 19 and 174 
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Inconsistencies with the IRP 2016 

As it currently stands, there a great deal of similarity and overlap between the draft IEP and the IRP 

2016 in terms of the modelling of electricity generation.  If this overlap is to be retained in the finalised 

versions of the documents, then consistency between these dual modelling exercises needs to be 

ensured.  Any remaining differences between the two documents ought to be for deliberate and well-

specified reasons.  

Having this common modelling base would ensure consistency in outcomes between the IEP and 

IRP.  Where different assumptions and scenarios underpin each plan, it raises uncertainty regarding 

the accuracy of the assumptions used and raises the risk that the modelling outcomes contradict 

one another with ambiguous implications for policy. 

The unsubstantiated inconsistencies between the IEP and IRP that exist e are summarised in Table 

3 below with each instance discussed in more detail in the sections that follow. 

Table 3: Summary of inconsistencies between the draft IEP and IRP 2016 

Modelling aspect Draft IEP IRP 2016 

Scenarios chosen 
Base case and multiple other 

scenarios 

Single, base case scenario 

that differs from the draft IEP's 

base case 

Build constraints on 

renewable energy 
No constraints assumed 

Annual build capacity 

constraints for solar and wind 

Nuclear build programme 
9.6GW nuclear build programme 

assumed in all main scenarios 

Nuclear power flexibly 

modelled against competing 

technologies 

Demand forecasts Built up internally in the model Based on CSIR forecasting 

CO2 externality cost R48-R270/tonne R0/tonne 
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Technology costs 
Typically, lower for solar (PV and 

CSP) and wind; higher for nuclear 

Typically, higher for solar (PV 

and CSP) and wind; lower for 

nuclear (and lower still than 

EPRI 2015) 

Value of discount rate 8.4% 8.2% 

Projections of energy mix 
Higher % of generation capacity 

from solar and lower % for wind 

Lower % of generation 

capacity from solar, which may 

be from build constrain; 

higher % from wind 

Source: Genesis 

Scenarios chosen 

Currently the inputs and assumptions in the base case of the draft IEP and IRP 2016 are quite 

different to one another (as discussed in more detail below).   Furthermore, the chosen scenarios 

modelled in the IEP are not currently mirrored in the IRP.  Given that the IEP and IRP may have 

different objectives to one another, it might be appropriate for each of them to test different scenarios 

and sensitivities.  But it is recommended that at least the main scenarios be common between the 

two plans. 

Build constraints on renewable energy sources 

The IRP 2016 imposes annual build constraints on wind and PV technology, which do not allow the 

model to build more than the stipulated quantum of wind (1,600MW) or PV (1,00MW) per year.58  

Although the appropriateness of this assumption is debatable, the IRP 2016 justifies this constraint 

on the basis that it is a government policy position from the IRP 2010.59  

                                                           
58 IRP 2016 update, p. 24 
59 See: IRP 2016 update, p. 24. From our research, it appears that both the IRP 2010 and IRP 2010 Updated (published in 2013) 
constrained renewable energy construction. The construction limit on wind power is based on an average construction rate for the 
technology in Spain between 2003 and 2009. It is not apparent why this is a relevant comparator. In respect of solar PV, the technology 
is not limited based on any research but rather out of a concern in the IRP 2010 Update that learning rates for the technology may 
cause a large-scale shift to using it. See DoE. IRP 2010 Updated, para 4.2 (p. 19)  
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In contrast, the draft IEP does not indicate that it imposes any constraints on the proportion that 

renewable energy sources can account for in either the electricity generation mix or the overall 

energy mix. This difference in approach could conceivably have a significant impact on the mix of 

energy produced by the models. Notably, the Ministerial Advisory Committee on Energy has 

suggested that lifting the renewable energy constraint in the IRP 2016 base case model changes 

the predicted electricity mix substantially. For example, it is suggested that without this constraint 

the IRP predicts new nuclear energy capacity is no longer required on an unconstrained version of 

the model.60 

If the renewable build constraint imposed by the IRP 2016 has a legitimate basis, then this should 

be applied to the IEP too.  If it does not, then it should be removed from both plans.  But it is difficult 

to imagine why it should apply to only one plan and not the other. 

Nuclear build programme assumptions 

In terms of nuclear energy, the draft IEP assumes as given the 9.6GW nuclear build programme in 

all of the main scenarios between 2026 and 2031.61  However, the IRP 2016 does not, and instead 

flexibly models the size and timing of nuclear energy against competing technologies.  The IRP 2016 

now predicts no new nuclear capacity would be required until 2037.62 The draft IEP’s assumption is 

particularly awkward given that the basis for its inclusion is cited as being the IRP 2010. 

Demand forecasts 

The draft IEP has built up energy demand forecasts using GDP growth, population growth, number 

of households and other variables within its own model.  The IRP 2016 instead adopts electricity 

demand as forecast by the CSIR.  These forecasts rely on trend increases in electricity consumption 

based on regression analyses for various end-use sectors of the economy.63  The key variables in 

each of the demand model’s forecasts are summarised below. 

                                                           
60 Ministerial Advisory Council on Energy. 2016. Comments on the Integrated Resource Plan 2016 Draft – South African Integrated 
Resource Plan 2016 public hearing, slide 6. Available online: http://www.energy.gov.za/IRP/irp-presentaions/Comments-on-IRP-2016-
Draft-KabiSolar.pdf.  
61 IEP, p114. 
62 IRP 2016, p. 26 
63 CSIR. 2016. Forecasts for electricity demand in South Africa (2014-2050) using the CSIR sectoral regression model. Available online: 
http://www.energy.gov.za/IRP/2016/IRP-AnnexureB-Demand-forecasts-report.pdf.  
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Table 4: Key variables in estimating energy/electricity demand in each end-use sector of the 

draft IEP and IRP 2016 

End-use sector Draft IEP IRP 2016 

Agriculture GDP 
Household consumption 

expenditure 

Commercial and 

industrial (mining and 

manufacturing) 

Commercial: GDP 

Manufacturing: Value added 

Mining: Value added 

Commercial and manufacturing: 

Household consumption 

expenditure; manufacturing 

production 

Mining: Mining production index 

(excl. gold) and gold ore treated 

Residential (domestic) 

Population growth, number of 

households, electrification, 

urbanisation, household income 

Household consumption 

expenditure 

Transport 

GDP; transport fleet composition 

(petrol, diesel and electric vehicle 

mix) 

Mining production index (excl. 

gold) 

Source: Genesis, based on draft IEP 2016 report, p. 73 and CSIR, Forecasts for electricity demand 

in South Africa 2014-2050) using the CSIR sectoral regression model, p. 8  

The resultant demand forecasts between the two plans are necessarily different as a result of their 

inputs.  However, a clear-cut comparison of their respective demand figures is difficult to perform as 

the resulting figures are presented in different units. It is noted that the new electricity generation 

capacity (which together with a reserve margin necessarily matches supply in the modelling) called 

for under the draft IEP and IRP 2016 do differ significantly.  While the IRP 2016 expects 

approximately 129GW of new generation capacity to be built through the 2050, the draft IEP has 
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almost 160GW of new capacity in the Base Case over the same time period.64  This suggests the 

underlying demand estimates for the draft IEP and IRP 2016 to differ significantly too.  

Externality cost for carbon dioxide emissions 

The draft IEP prices carbon dioxide (CO2) emissions into the model at between R48-R120 per tonne 

in the Base Case, Resource Constrained, and Green Shoots scenarios, and R270 per tonne in the 

Environmental Awareness scenario.65  In comparison, the IRP 2016 does not place a cost on CO2 

emissions.66 

There does not seem to be a basis for why the emission cost of CO2 differs between the draft IEP 

and the IRP 2016, nor why their treatment of externality costs and/or assumptions regarding a carbon 

tax should differ. This difference can have a material impact on the mix of supply sources modelled 

in each plan given the magnitude of costs involved.   

Technology costs for nuclear and renewable energy 

Both the draft IEP and IRP 2016 provide average overnight capital cost information for different 

electricity generation technologies.67  Unlike the IRP, the draft IEP does not provide details on 

assumptions relating to other cost elements, such as operational cost, for renewable energy 

technologies.  

While the overnight capital cost is only a single input into the calculation of the levelised cost of 

electricity (“LCOE”]) it is an important input and therefore is instructive for comparing the costs of 

technologies between the draft IEP and IRP.  These costs are provided in the table below. 

 

                                                           
64 The other main scenarios in the draft IEP range and between 70 and 120GW, largely as a result of differing energy intensity due to 
assumed exogenous shocks to energy commodity prices and structural changes to the economy. See: Draft IEP 2016 report, Figure 6-
4, p. 116 
65 Draft IEP 2016 report, Table 3-5, p. 67 
66 IRP 2016 update, Table 11, p. 23 
67 An overnight capital cost is the amount required to build an entire plant overnight, and therefore ignores the impact of finance costs. 
(See U.S. Energy Information Administration. 2010. Updated Capital Cost Estimates for Electricity Generation Plants, footnote 2 pg. 2. 
Available online: <https://www.eia.gov/OIAF/beck_plantcosts/pdf/updatedplantcosts.pdf> [Last accessed: 13 March 2017].) 
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Table 5: Overnight capital costs for different electricity generation technologies (Rand/kW for 

2015) 

 

Draft IEP 2016 IRP 2016 

Solar PV 15,132 - 22,698 16,860 – 17,860 

Solar CSP 28,435 - 39,379 70,561 – 98,297 

Wind 15,016 19,208 

Nuclear 57,435 - 58,615 55,260 

Source: Draft IEP 2016 report, Annexure A, p37; IRP 2016, p16-18;  

Notes: 

• Nuclear technology capital costs in the draft IEP are provided from 2020 only. 

• Learning rates are applied to the capital costs for technologies in the draft IEP. 

For fossil fuels the IEP relies on data from a study undertaken by EPRI.68 However it is unclear what 

the source is of the nuclear costs assumed in the draft IEP. It is however evident that the draft IEP 

and IRP 2016 are using different capital costs for renewable (solar and wind) and nuclear energy 

technologies. In certain instances, these differences are substantial. 

• The capital cost of wind technology is 22% lower in the draft IEP compared to the IRP 

2016. 

• Solar CSP technology capital costs are substantially lower in the draft IEP compared to 

the IRP 2016. 

• The difference between the draft IEP and IRP 2016 in nuclear technology capital costs 

is only 4%, with the IRP 2016 having slightly lower capital cost estimates.69 

There would seem to be no justification for the IRP and draft IEP to use materially different estimates 

for energy technologies.  This is particularly important as the relative capital costs of nuclear and 

                                                           
68 Draft IEP, annexure A, p18-19.  
69We note that neither the IEP nor the IRP drew on the EPRI’s significantly higher nuclear capital costs at R79,432/kW. 
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renewables are likely to play a major role in shaping the energy mix predicted by the modelling of 

the IRP and IEP.  

Discount rate 

The discount rate is an important modelling parameter in the draft IEP as it is the rate at which the 

model discounts future expenses back to present value terms. The draft IEP places the discount rate 

at 8.4%, based on National Treasury workings,70 while the draft IRP 2016 places this figure at 8.2% 

(also apparently based on National Treasury figures). The draft IEP refers to this as the social 

discount rate and it is meant to represent the economic opportunity cost of capital.71 It is the rate to 

be used in estimating the economic NPV of capital projects that are financed by government funds.72 

The discount rate used by the draft IEP and draft IRP 2016 should be aligned.  Firstly, there is no 

basis for valuing future expenditure differently between the two plans.  Secondly, even small 

differences in the discount rate can make material differences to decisions on capital expenditure 

and any difference can influence the timing and choice of technology. All else being equal, a higher 

discount rate implies higher capital costs for any given technology.  Furthermore, given variation in 

the degree of capital intensity across technologies (shown in Table 6 below), differences in the 

discount rate can impact the preferred mix of technology.  For example, if the discount rate is 

overstated, generation technologies with relatively low capital cost percentages become more 

attractive (i.e., coal). Conversely, an understated discount rate favours the use of technologies with 

relatively high capital cost percentages (i.e., wind and solar PV). 

Table 6: Comparison of capital cost intensity across generation technologies 

  Coal with FGB Nuclear Areva EPR Wind Solar PV 

Capacity 750 MW 1600 MW 100 MW 10 MW 

Capital costs (ZAR/MWh)              733.9            1,603.0            1,921.1            2,642.2  

LCOE (ZAR/MWh)           1,187.9            1,959.6            2,219.1            2,781.9  

                                                           
70 Draft IEP 2016 report, p. 59  
71 Draft IEP 2016 Annexure B: Macroeconomic Assumptions, pp. 8-12 
72 National Treasury, 2017, “Capital Planning Guidelines: 2017 MTEF”, p. 10, footnote 2 
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Capital costs percentage 61.8% 81.8% 86.6% 95.0% 

Source: EPRI: Power Generation Technology Data for Integrated Resource Plan of South Africa, 

pages xi to xviii 

(It is noted that the magnitude of the discount rate in both plans (8.4% in the draft IEP and 8.2% in 

the IRP 2016) appears to be high compared to what may be applicable to an electricity utility like 

Eskom.  

 

Projections of energy mix 

The IRP projection of energy mix differs materially from that of the draft IEP.  This is presumably due 

to the differences in underlying assumptions discussed above.  The table below shows the share of 

new electricity generation capacity by 2050 based on the draft IEP scenarios for the base case, the 

“Nuclear Relaxed” sensitivity and the IRP base case.  It is evident that the IEP base case predicts a 

significantly higher percentage of renewables (53%) compared to the IRP (43%).  The IEP nuclear 

relaxed scenario (which is most similar to the IRP) also predicts a significantly higher mix of 

renewables (55%).   

1.2. Solar is the largest source of additional generation capacity in the IEP, under both the 

Base Case and the nuclear relaxed scenario (although no split is provided between PV 

and CSP technologies).  The IRP base case has considerably less solar generation 

capacity.  

1.3. Despite the IRP placing a constraint on renewable energy supply, wind records a much 

higher proportion of wind power than the draft IEP.73 

1.4. Gas also constitutes a much larger proportion of the predicted energy mix under the IRP.  

 

                                                           
73 It is not clear what may be driving this difference in result but could be obsolete estimates of South Africa’s wind resources used in the 
IEP (see more on this later). 
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Table 7: Comparison of new generation capacity mixes to 2050 for draft IEP and IRP 

  IEP (Base Case) IEP (Nuclear Relaxed) IRP (base case with RE constraint) 

  GW % GW % GW % 

Solar 51.0 36% 53.0 37% 17.6 14% 

Wind 24.0 17% 25.0 18% 37.4 29% 

Nuclear 29.0 21% 26.0 18% 20.4 16% 

Gas 23.0 16% 26.0 18% 35.3 27% 

Coal 12.0 9% 11.0 8% 15.0 12% 

Other 1.0 1% 1.0 1% 3.3 3% 

Total 140.0 100% 142.0 100% 128.9 100% 

Source: IRP 201674; IEP 201675 

Notes: 

• Other generation technologies include biomass, hydro, peaking plants, and demand 

response. 

• Differences between the IEP Base Case and IEP Base Case with Nuclear Relaxed 

sensitivity are likely due to rounding errors. 

Demand assumptions 

The draft IEP models energy demand by grouping various parts of the economy into the following 

energy end-use categories: agricultural; commercial; industrial (including mining); residential; and 

transport. 

                                                           
74 Department of Energy. 2016. Integrated Resource Plan Update, pg. 26. 
75 Department of Energy. 2016. Integrated Energy Plan 2016, pg. 142. 
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The variables used to measure energy demand in each of the end-use sectors are outlined in the 

table below 

Table 8: Drivers of growth in energy by end-use category 

Sector Variables measuring energy demand 

Agricultural GDP 

Commercial GDP 

Industrial Gross value added ("GVA") in mining and manufacturing 

Residential 
Population growth; number of households; electrification; 

urbanisation and household income 

Transport I: Freight and 

public transport 
GDP 

Transport II: Private 

passenger transport 

GDP per capita; transport fleet composition (petrol, diesel and 

electric vehicle mix) 

Source: Genesis; draft IEP report, p. 71 and 97 

Comments are presented in the following three drivers of energy demand: 

Growth in gross domestic product. It is apparent from the table that energy demand forecasts 

for the majority of energy end-use sectors are dependent on gross domestic product (“GDP”), 

in part or in whole.  Given the dependence of forecast energy demand on GDP estimates going 

forward, it is important to scrutinise the assumptions made about GDP. 

Number of households. The number of households impacts the estimation of energy 

consumption in the residential sector. 

Electric vehicles. The manner in which the draft IEP deals with electric vehicles as a constituent 

of the passenger transport fleet is also assessed. It may play an important role in how this 

component of energy demand evolves over time. 
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Gross domestic product 

The draft IEP posits various GDP growth paths for the South African economy, which it uses in its 

model scenarios. These growth assumptions are outlined in the table below. 

Table 9: Draft IEP’s scenario assumptions about GDP growth 

Draft IEP's 

GDP growth 

path 

Scenarios applied 

to 

Short term 
Medium 

term 

Long 

term 

201

4 

201

5 

201

6 

201

7 
2018-2022 

2023-

2050 

Low growth - 
1.5

% 

1.8

% 

2.3

% 

2.5

% 
2.8% 3.0% 

Moderate 

growth 

Base Case, 

Environmental 

Awareness, 

Resource 

Constrained 

1.8

% 

2.7

% 

3.2

% 

3.5

% 
3.7% 4.2% 

High growth Green Shoots 
2.0

% 

3.3

% 

3.7

% 

4.0

% 
4.9% 5.5% 

Source: Genesis, based on draft IEP report, p. 60 and 71 

The draft IEP indicates that these growth rate projections have been provided by National Treasury,76 

although the Green Shoots assumptions around growth appear to have also been influenced by the 

IRP 2010 Update.77 78 In any event, no source document from National Treasury is referenced and 

it is unclear what precisely has been relied upon for these estimates. 

                                                           
76 Draft IEP 2016 report – Annexure B: Macroeconomic Assumptions, p. 3 
77 Draft IEP 2016 report – Annexure B: Macroeconomic Assumptions, p. 3 
78 The reference to the IRP 2010 Update appears to relate to a demand forecast put together by the CSIR that was also entitled “Green 
Shoots”. The GDP growth assumptions in the IRP 2010 Update scenario are significantly different to the draft IEP’s Green Shoots 
scenario. Notably, the draft IEP’s Green Shoots has GDP growth at a constant 5.4% between 2023 and 2050 (Draft IEP 2016 report, p. 
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The draft IEP begins its demand modelling exercise from 2014. As a result, the benefit of hindsight 

allows the IEP’s moderate and high growth assumptions to be compared with the actual GDP growth 

figures for 2014-2016 and current growth forecasts by National Treasury for 2017 through to 2019 

(as contained in the 2017 Budget Review).79 80 

No substantiation is provided in the draft IEP as to why the moderate growth path has been used in 

all scenarios of the model bar one, in which a bolder growth forecast is selected. As it turns out, 

actual GDP growth has been substantially below the draft IEP estimates for 2014-2016 and the 

National Treasury's revised growth assumptions for 2017-2019 are expected to remain lower through 

to 2019. This is shown in the table below. 

Table 10: GDP growth rate comparisons between the draft IEP and National Treasury 

  2014 2015 2016 2017 2018 2019 

IEP moderate growth 1.8% 2.7% 3.2% 3.5% 3.7% 3.7% 

IEP high growth 2.0% 3.3% 3.7% 4.0% 4.9% 4.9% 

National Treasury ("NT") 1.6% 1.3% 0.5% 1.3% 2.0% 2.2% 

Percentage point difference: 

IEP moderate growth less NT 
0.2 1.4 2.7 2.2 1.7 1.5 

Percentage point difference: 

IEP high growth less NT 
0.4 2 3.2 2.7 2.9 2.7 

Source: Genesis, based on draft IEP 2016 report, p. 60; National Treasury. 2017. “Budget Review 

2017”, p. 4 

                                                           
60) while the IRP 2010 Update’s Green Shoots has GDP growth at approximately 5.4% in 2023 but then steadily tapering off over time 
until it reaches 1.0% in the final part of 2040s (IRP 2010 Update, p. 55). 
79  Note that the National Treasury’s Budget Review 2017 only contains one set of GDP growth assumptions. See: National Treasury. 
2017. “Budget Review 2017”, p. 4. Available online: 
<http://www.treasury.gov.za/documents/national%20budget/2017/review/FullBR.pdf>. 
80  The National Treasury’s Budget Review 2017 does not provide growth forecasts further into the future than this. 
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The effect that this difference in GDP growth rates may have on the modelling is assessed by basing 

South African GDP to a level of 100 in 2014 and comparing the draft IEP’s predicted growth paths 

with the actual growth rates and revised growth forecasts produced by National Treasury.   

As shown in the figure below: 

• the draft IEP’s moderate growth path (used in the Base Case, Environmental Awareness 

and Resource Constrained scenarios) results in a GDP figure that is 10.5% higher in 

2019 than the actual growth rates and revised forecasts suggest. 

• The draft IEP’s high growth path (used in the Green Shoots scenario) calculates a GDP 

figure that is 15.1% higher in 2019 than the actual growth rates and revised forecasts 

suggest. 

Figure 2: South African GDP comparisons from 2014-2019 (GDP based to 100 in 2014) 
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Source: Genesis, based on IEP 2016 report, p. 60; National Treasury’s Full 2017 Budget Review, 

pg. 481; 2014 GDP based on Stats SA82 

These differences are significant, particularly for the short time period over which they occurred.  

This difference would be compounded in the modelling all the way through to 2050. The ultimate 

effect of this is to overestimate South Africa’s future energy demand, potentially substantially.  For 

example, even if the draft IEP’s moderate growth projections on GDP were correct for every year 

between 2020 and 2050, the initial forecasting errors through to 2019 would lead to a R1.1-trillion 

difference in GDP estimates by 2050. This is outlined in the next figure.83 

 

Figure 3: Comparison of GDP growth projections through to 2050 

 

                                                           
81 Available online: http://www.treasury.gov.za/documents/national%20budget/2017/review/FullBR.pdf  
82 Statistics SA. 2017. Gross Domestic Product (fourth quarter 2016), pg. 10. Available online: 
http://www.statssa.gov.za/publications/P0441/P04414thQuarter2016.pdf  
83 The compounding effect on the difference in the draft IEP’s high growth projections yields a staggering sR7.7-trillion difference, or 
about two-and-a-half times the current size of the economy. 

http://www.treasury.gov.za/documents/national%20budget/2017/review/FullBR.pdf
http://www.statssa.gov.za/publications/P0441/P04414thQuarter2016.pdf
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Source: Genesis, based on GDP growth estimates from draft IEP report, p. 60 and National 

Treasury’s Full 2017 Budget Review, pg. 484; 2014 GDP based on Stats SA85 

All other things equal, a R1.1-trillion difference in real terms is equivalent to about one-third of the 

size of South Africa’s current GDP (approximately R3.0 trillion in 2014). 86  This would imply a 

significant overestimate in energy demand, should GDP and energy demand continue to be 

proportionally going forward. Overestimating demand in this manner would likely lead to investments 

in additional energy capacity being made prematurely with a resultant upward shift in energy price 

paths. 

Forecasting the movement and value of variables in the future is a difficult but often necessary 

endeavour. What the analysis above emphasises is the importance of GDP as a variable for 

estimating demand in the future and planning associated energy capacity requirements.  Moreover, 

it points to the importance of updating such figures frequently as new data becomes available. The 

current GDP growth assumptions in all the draft IEP scenarios appear high and should be 

reconsidered, at least in the short- to medium-term. At the very least, the draft IEP should model a 

scenario or sensitivity that takes into account the uncertainty around GDP projections by using a set 

of low GDP growth estimates.    

Number of households 

The number of households appears to matter for the modelling of residential sector demand in the 

draft IEP, although it is not clear how precisely it fits in. As understood, energy demand in the 

residential sector inter alia relies on the number of households. That is, the more households, the 

higher energy demand in the residential sector (all other things equal). 

To the extent that the number of households does matter, then the assumptions used to estimate 

the figure may need to be adjusted. While the draft IEP does not make it clear how the number of 

                                                           
84 Available online: http://www.treasury.gov.za/documents/national%20budget/2017/review/FullBR.pdf  
85 Statistics SA. 2017. Gross Domestic Product (fourth quarter 2016), pg. 10. Available online: 
http://www.statssa.gov.za/publications/P0441/P04414thQuarter2016.pdf  
86 Statistics South Africa. 2017. Gross Domestic Product fourth quarter 2016, pg. 10. Available 
online: http://www.statssa.gov.za/publications/P0441/P04414thQuarter2016.pdf 

http://www.treasury.gov.za/documents/national%20budget/2017/review/FullBR.pdf
http://www.statssa.gov.za/publications/P0441/P04414thQuarter2016.pdf
http://www.statssa.gov.za/publications/P0441/P04414thQuarter2016.pdf
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households is estimated, the demographic inputs used suggest that it is determined by the following 

simple formula. 

𝑁𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑𝑠 =  
𝑃𝑜𝑝𝑢𝑙𝑎𝑡𝑖𝑜𝑛

𝐴𝑣𝑒𝑟𝑎𝑔𝑒 ℎ𝑜𝑢𝑠𝑒ℎ𝑜𝑙𝑑 𝑠𝑖𝑧𝑒
 

Although the population estimates used by the draft IEP have not been assessed in detail.87 It is 

recommended that the draft IEP’s assumption that South Africa’s average household size of 

3.4 persons (based on the 2011 Census) 88  will remain constant through to 2050 may not be 

appropriate. 

The secular trend across countries over time has been a decrease in average household size, and 

therefore an increase in the number of households over and above the population growth rate. For 

instance, an OECD study in 2011 showed a general decline in household size over the twenty-year 

period between the mid-1980s and mid-2000s for most developed countries.89 This is displayed in 

the figure below. Although the study focused on developed countries, the same figure makes evident 

that South Africa’s average household size has declined in a short space of time from 3.9 persons 

in 2008 to 3.4 persons in 2011.90 

 

 

 

 

 

 

                                                           
87 These are based on work by the Institute for Security Studies. Draft IEP 2016 report, p. 62. See also: South African Renewable 
Energy Council 9, December 2016, “SAREC IRP & IEP 2016 Response”, p. 17  
88 Draft IEP 2016 report, p. 93 
89 Household size was determined as members who lived in the same dwelling and included dependent children of all ages. See: 
OECD. 2011. “Doing Better for Families”, p. 19. Available at: <http://dx.doi.org/10.1787/888932392457>. 
90 OECD. 2011. “Doing Better for Families”, p. 19. Available at: <http://dx.doi.org/10.1787/888932392457>. 
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Figure 4: OECD comparison of average household size over time for various countries 

 

Source: OECD. 2011. “Doing Better for Families”, p. 19. Available at: 

<http://dx.doi.org/10.1787/888932392457>. 

Indications are therefore that the average South African household size is likely to continue to decline 

over time and this assumption should be revisited as a result.  

Electric vehicles 

The draft IEP assumes that the penetration of electric cars will proceed at a 20% increase in 

penetration per annum (and 40% under the Green Shoots scenario).  The draft IEP also caps the 
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overall penetration of electric vehicles at 20% of the total passenger transport fleet (40% under the 

Green Shoots scenario).91   

Although the reasoning for this cap is not given, it is currently irrelevant as it never provides a binding 

constraint on the penetration of electric cars in the economy. For example, it appears as if 2040 is 

the date at which electric vehicles become a noticeable part of the fleet at approximately 1% of all 

passenger vehicles and by 2050 only account for roughly 4%.92 93 

These estimates stand in stark contrast to the draft IEP’s citation of the National Transport Master 

Plan (“NATMAP”) target of 60% of the national vehicle fleet being electric vehicles.94 The reasoning 

that the draft IEP provides for this substantial difference is that “[t]he lower crude oil prices that are 

currently experienced, and are expected to continue in the short term, have the effect of delaying 

the switch from conventional petrol and diesel vehicles to electric vehicles due to their higher capital 

outlay costs.”95 

This reasoning is peculiar for two reasons: 

• Crude oil prices are moderate, not low, under the Base Case (as well as Environmental 

Awareness and Green Shoots).  Therefore, even short-term low oil prices are not 

expected to continue into the medium term (around 2018 in the model as BUSA 

understands it).96 

• Even under the Resource Constrained scenario, where oil prices are expected to be high, 

there appears to be no perceptible difference in the penetration of electric vehicles.97 

Part of the reason for the low penetration rate of electric vehicles may be the 30% premium placed 

on their associated capital and fixed costs (i.e., purchase price). The price premium is based on the 

expected pricing of the Joule and Nissan Leaf relative to similar conventional (petrol and diesel) 

                                                           
91 Draft IEP 2016 report, p. 13; Draft  IEP 2016 report – Annexure A: Technology Assumptions, Costs and Parameters, p. 15 
92 Draft IEP 2016 report, p. 105 
93 There appears to be some confusion in the IEP as to the timing of when electric vehicles begin to enter the model’s passenger 
transport fleet. At points, the draft IEP indicates that electric vehicles will only start to make a significant contribution to passenger 
transportation in 2030 onwards (p. 13 and 107). However, it is also stated that electric vehicles only make a significant contribution, of 
1% from 2040 onwards (p. 105; see also p. 102). 
94 Draft IEP 2016 report, pp. 105-106 
95 Draft IEP 2016 report, p. 106 
96 GDP growth assumptions are termed “medium term” from 2018 onwards. See: Draft IEP 2016 report, p. 60 
97 See Figure 5-27, Draft IEP 2016 report, p. 106. This figure appears to indicate that under the Resource Constrained scenario, more 
people upgrade to new petrol vehicles (for improved fuel efficiency) rather than to electric vehicles. 
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vehicles.98   While variable costs (services and presumably fuel too) are assumed to be lower 

(approximately 50% of conventional vehicles),99 it is unclear from the modelling what the relative 

weighting is between capital/fixed costs and variable costs or whether this is done on a net present 

value approach per vehicle technology. 

It appears that the insensitivity of the electric vehicle penetration rate to the crude oil price may be 

an element of the modelling that requires revisiting.  Furthermore, while it may be correct that electric 

vehicles sell at a significant premium to conventional vehicles currently, this situation may not 

continue all the way through to 2050.  As economies of scale grow and technology costs come down, 

so this premium will shrink. It may be worthwhile to consider this too in the modelling, if only as a 

sensitivity to one of the scenarios. The impact that this has on liquid fuel (as well as electricity) 

requirements will be useful to understand. 

Concluding remark on demand estimates in the IEP.  Given the inherent uncertainty in relation 

to the underlying drivers of IEP’s demand estimates, it is suggested that the IEP’s demand estimates 

be checked against other estimates of demand which have been published for certain sectors.  

Importantly, this should include the CSIR’s estimate of electricity demand used in IRP 2016.  

Unfortunately, based on the information provided in the IEP to date such a direct comparison is not 

possible at present. 

Supply assumptions 

The draft IEP projects the optimal energy mix on the basis of costs specific to the various 

technologies.  As a result, it does not include the cost of infrastructure that supports these 

technologies, such as transmission and distribution lines for electricity.100 While the draft IEP has 

proceeded on this basis, it has noted that certain technologies may not be cost effective under certain 

circumstances and once this infrastructure is included. For instance, it is noted in the 

recommendations section that transmission lines for solar CSP plants will require substantial 

investments that may not be cost effective depending on the location of the plants.101 It is however 

noted that where these ancillary investments make a material difference to the overall technology 

                                                           
98 Draft  IEP 2016 report – Annexure A: Technology Assumptions, Costs and Parameters, p. 15 
99 Draft IEP 2016 report – Annexure A: Technology Assumptions, Costs and Parameters, p. 15 
100 Draft IEP 2016 report, p. 25 
101 Draft IEP 2016 report, p. 172 



 
 

Page 44 of 76 
 

cost then there may be legitimate reason to take them into account in the IEP modelling; otherwise 

such modelling may not reflect the technology mix which is least-cost.  

In this sub-section, the following assumptions and inputs into the modelling are covered: 

• Assumption of the 9.6GW nuclear build programme 

• Assumptions regarding the viability and cost of shale gas extraction 

• Comparison of nuclear and renewable energy costs 

• Externality costs 

• South Africa’s available wind resources 

• Level of the discount rate and whether it is appropriate for the investments the 

IEP envisages 

Nuclear build programme 

The draft IEP adopts in all four of its main scenarios the implementation of the 9.6GW nuclear build 

programme (between 2026 and 2031) as a given assumption.102 The basis for its inclusion is that it 

(i) formed part of the optimal energy mix predicted in the IRP2010,103 and (ii) was mentioned in the 

President’s 2014 State of the Nation address.104 105 

This is considered to be a very bold assumption to include across all main scenarios.  This is 

particularly the case as it is inconsistent with the IRP 2016 (an update of the IRP 2010) which no 

longer predicts the 9.6GW nuclear build programme between 2026 and 2031.106 Without critically 

assessing the cost of the nuclear build programme relative to other energy technologies, the 

approach of adopting the nuclear fleet wholesale is also not in keeping with the IEP’s policy objective 

of developing the least-cost energy system.  

To its credit, the draft IEP does include a sensitivity of the Base Case with its “Nuclear Relaxed” 

analysis. This sensitivity allows “the model to optimise the least cost energy system by considering 

                                                           
102 Draft IEP 2016 report, p. 13 
103 IRP 2010 report, p. 6 
104 President Jacob Zuma: State of the Nation Address 2014. Available at: <http://www.gov.za/node/632440>. 
105 Draft IEP 2016 report, p. 114 
106 See discussion of the IRP’s modelling approach in IRP 2016, from p. 24 onwards. 
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alternative options. This effectively allows for the timing and commissioning of new nuclear plant[s] 

in the most optimal manner.”107 By doing so, the following changes occur. 

• The timing of the nuclear build programme is delayed, with the first unit generating power 

expected in 2030108 instead of 2026.109 This is still significantly earlier than the IRP 2016, 

which envisages new nuclear capacity only coming online from 2037.110 

• Less nuclear generation capacity is required, falling from 29GW to 26GW (with an 

increase in solar, wind and gas generation)111 although this remains above the 20GW 

modelled under the IRP 2016.112 

• The overall cost to the energy system is lower than the Base Case.113 

Given the seemingly weak justification for this assumption, and its significant impact on the modelling 

results, it is recommended that it should be removed as a constraint in the main scenarios adopted 

by the IEP.  Rather in these scenarios nuclear capacity should be modelled on its own merits against 

competing technologies. 

Assumptions regarding the viability and cost of shale gas extraction  

The successful extraction of shale gas in large quantities is a big driver of South Africa’s future 

energy mix and associated outcomes in the draft IEP. Under all four main scenarios shale gas is 

present as an important energy source and is assumed to be (i) economically recoverable and (ii) 

moderately priced, at R40/GJ.114  

The draft IEP does however offer a sensitivity test associated with removing this assumption relating 

to the viability of extracting shale gas.  By comparing the results of this sensitivity to the base case 

it is evident that the assumptions around shale gas plays a prominent role in South Africa’s energy 

supply in the draft IEP main scenarios, through the following major investments. 

                                                           
107 Draft IEP 2016 report, p. 13 
108 Draft IEP 2016 report, p. 163 
109 Draft IEP 2016 report, p. 114 
110 IRP 2016, p. 26 
111 Draft IEP 2016 report, p. 142, Figure 6-31 
112 IRP 2016, p. 26 
113 Draft IEP 2016 report, p. 144 
114 See for instance: Draft IEP 2016 report, p. 117-118 
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Construction of a new gas-to-liquid (“GTL”) facility. The draft IEP considers a new GTL facility 

viable if shale and local gas yields economically recoverable resources.115 In the “no shale gas” 

sensitivity, no new GTL plant is constructed.116 

 Electricity generation through closed-cycle gas turbines (“CCGTs”). Where shale gas is 

recoverable at a moderate price, CCGT generation capacity plays an important role 

(approximately 23GW by 2050 in the Base Case and 26GW in the Nuclear Relaxed sensitivity). 

By comparison, without recoverable shale gas only 3GW of new gas generation capacity is 

required by 2050.117 Alternatives to CCGTs will be required to meet electricity demand, including 

new nuclear, coal, wind, and solar generation capacity.118 Such an outcome will result in the 

highest electricity generation costs out of the Base Case and sensitivity comparisons.119 

Despite its significant role, the assumptions underpinning the presence of shale gas in the draft IEP 

may be too strong, particularly since they underlie all the main scenarios modelled.  In terms of 

whether shale gas is economically recoverable, the following is noted. 

No shale gas extraction has begun commercially operating as yet and there remains uncertainty 

over the economic viability of recovering shale gas.  

In a recent report commissioned by the Department of Science and Technology on South 

Africa’s technical readiness for support to the shale gas industry, it was noted that “[t]he 

quantum of shale gas in this [Karoo] area is still unclear with estimates ranging between 

19 tcf and over 400 tcf… None of these reserves has yet been proven.”120  This report has 

been adopted by Cabinet.121  

A November 2016 report compiled by the Council for Scientific and Industrial Research 

(“CSIR”) on the scientific opportunities and risks of shale gas in South Africa identified the 

reference case of their scenarios as one in which exploration does not proceed and 

                                                           
115 Draft IEP 2016 report, p. 20 
116 Draft IEP 2016 report, p. 147 
117 Draft IEP 2016 report, p. 142 
118 Draft IEP 2016 report, p. 142 
119 Draft IEP 2016 report, p. 144 
120 Academy of Science of South Africa, 2016, “South Africa’s Technical Readiness to Support the Shale Gas Industry”. Report 
commissioned by the Department of Science and Technology, p. 19. Available at: <http://dx.doi.org/10.17159/assaf.2016/0003>.  
121 Odendaal, N. “South Africa needs more shale gas data – report”. Creamer Media’s Engineering News. 12th October 2016. Available 
at: <http://www.engineeringnews.co.za/article/south-africa-needs-more-shale-gas-data-report-2016-10-12>. 
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another scenario in which exploration takes place but no economically viable reserves are 

found.122 

Furthermore, questions have been raised about the lack of water in the Karoo basin, the long 

distance to markets, and the lack of supporting industry and infrastructure.123  

The draft IEP itself acknowledges this uncertainty.124 

The assumption that shale gas will be priced at R40/GJ also appears to be very bold. 

No justification is provided for this assumption. Yet, this price is 65% lower than the R115.50/GJ 

which the IRP 2016 projects for Liquefied Natural Gas (LNG) reflect.125 While the draft IEP is 

unclear about the price used for LNG imports in the model, it is known that it is assumed to be 

higher than shale gas.126  

It is noted that this concern is also echoed in the TIPS stakeholder presentation on the draft IEP 

which indicated that an assumed price of R40/GJ was “very low”.127  

Given the uncertainty that surrounds the economic recoverability and pricing of shale gas in South 

Africa, it may be prudent to revise the assumptions related to shale gas in one or more of the main 

scenarios. 

Comparison of nuclear and renewable energy costs 

The costs assumed for nuclear and renewable energy in the IEP are critically important in 

determining the overall electricity generation mix.  There has been substantial debate about the roles 

of renewable and nuclear energy in the electricity supply mix and the cost level at which these 

technologies enter the modelling of the draft IEP and IRP 2016 update.  

                                                           
122 CSIR, November 2016, “Shale Gas Development in the Central Karoo: A Scientific Assessment of the Opportunities and Risk”. (eds. 
Scholes, B., Lochner, P., Schreiner, G., Snyman-Van der Walt, L., and De Jager, M. Summary for policy makers, p. 18. Available at: 
<http://seasgd.csir.co.za/wp-content/uploads/2016/12/SGD-Scientific-Assessment-Binder1_LOW-RES_INCL-
ADDENDA_21Nov2016.pdf>.  
123 Crompton, R. 2016. “Comments on draft IEP 2016”, TIPS stakeholder presentation, p. 10 
124 Draft IEP 2016 report, p. 140 
125 Draft IRP 2016, p. 10 
126 Draft IEP 2016 report, p. 144 
127 Crompton, R. 2016. “Comments on draft IEP 2016”, TIPS stakeholder presentation, p. 15 
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• In terms of nuclear energy, there have been questions about the comparators used for 

cost estimates. For the IRP 2016, the DoE commissioned a “hybrid cost” study on 

nuclear energy as an alternative to the EPRI study.128 The DoE’s study incorporated 

lower costs from facilities operated in Asian countries, and the key question becomes 

whether these costs are appropriate comparators.  

• What the correct cost estimates are for renewable energy is also a contentious issue. 

These estimates are complicated by learning rates that have the tendency to lower costs 

over time as capacity increases.  

These cost estimates and in particular the relative costs of nuclear and renewable energy are likely 

to play an important role in determining the electricity generation mix as South Africa moves away 

from the use of coal given environmental concerns.  

Given the debate surrounding the costs of nuclear and renewables, and the importance of these 

costs in determining the least-cost energy mix, it is critical that the IEP carefully considers the 

assumptions made in this regard and ensure the cost assumptions are robust and grounded in 

reliable research.  There are however a number of concerns in terms of the current cost assumptions 

for renewables and nuclear used in the draft IEP. 

First, only capital cost estimates are provided.  Particularly important in comparing the cost of 

different electricity technologies is the levelised cost of electricity (“LCOE”) – this takes account both 

capital costs as well other all other costs and effectively represents the average revenue necessary 

to recoup investment and operating costs for a given technology.129 The draft IEP however does not 

provide any indication of LCOE estimates.  The only cost estimates provided in the IEP is for the 

overnight capital costs for different renewable and nuclear technologies. 

Second, the source and basis for the capital costs of renewables and nuclear technologies 

is not clear in the draft IEP.  It is only known that the draft IEP uses EPRI data in its modelling for 

new fossil fuel power plants. 130   Therefore, the IEP should disclose the source of their cost 

                                                           
128 The IRP 2016 does not properly cite the study and the study does not appear to be publicly available. 
129This can be derived with the following variables (i) capital costs; (ii) charge factors; (iii) fixed and variable operations & maintenance 
costs; (iv) lifetime of plant and (v) fuel costs. See: US Energy Information Administration. 2013. Levelized Cost of Electricity and 
Levelized Avoided Cost of Electricity Methodology Supplement, pg. 1. Available online: 
<https://www.eia.gov/renewable/workshop/gencosts/pdf/methodology_supplement.pdf>. 
130 Draft IEP 2016 report – Annexure A: Technology Assumptions, Costs, and Parameters, Table 3-11, p. 19 
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assumptions for renewable and nuclear technology.  If this is based on internal studies and research 

then it is suggested that these studies be made available so they can be properly vetted by 

stakeholders. This is particularly important given the debate surrounding these assumptions.  

Third, the 2015 capital costs for renewables and nuclear in the draft IEP appear to differ 

significantly from other available estimates. The capital costs of these technologies are different 

in the draft IEP compared to the EPRI 2015 study. 

1.5. Nuclear. It is evident from the comparison below that the overnight capital cost for nuclear 

in the draft IEP is significantly lower than the 2015 EPRI study – by some 21.0%.   

Table 11: Comparison of overnight capital costs for nuclear energy (R/kW) 

  

Draft IEP EPRI 2015 

% difference 

between EPRI and 

draft IEP 

Nuclear energy 58,025 70,196 21.0% 

Source: Genesis, based on Electric Power Research Institute. 2015. Power Generation Technology 

Data for Integrated Resource Plan of South Africa - Technical update, pg. 8-1 and 8-2; Department 

of Energy. 2016. Integrated Energy Plan - Annexure A: Technology Assumptions, pg. 37 

Notes: 

Capital costs for EPRI are expressed in January 2015 Rands. For the draft IEP, costs are for 

2020. 

The draft IEP cost estimate is an average of the capital cost for “Nuclear Fleet” and “Nuclear 

Water Reactor” technologies. 

The EPRI cost estimate is an average of the Areva EPR and AP1000 technology for one unit. It 

excludes overnight costs for "Multiple Nuclear Units with the Same Commercial Service Date" in 

the EPRI report. 
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Renewable energy. The comparison of renewable energy costs in the IEP is also significantly 

lower than the EPRI study figures.   

Table 12: Comparison of overnight capital costs for solar and wind energy (R/kW) 

  

Draft IEP EPRI 2015 

% difference 

between EPRI and 

draft IEP 

PV Fixed 15,132 42,800 182.8% 

PV Tracking 16,617 40,218 142.0% 

CSP -3 hours 28,435 70,561 148.1% 

CSP - 6 hours 34,078 86,766 154.6% 

CSP - 9 hours 39,379 98,297 149.6% 

Wind 15,016 24,759 64.9% 

Source: Genesis, based on Electric Power Research Institute. 2015. Power Generation Technology 

Data for Integrated Resource Plan of South Africa - Technical update, pg. 10-1, 10-5 and 10-7 to 10-

9; Department of Energy. 2016. Integrated Energy Plan - Annexure A: Technology Assumptions, pg. 

37 

Notes: 

All figures are for 2015. Draft IEP figures are for calendar year 2015 and EPRI 2015 figures 

are for January 2015. 

The draft IEP includes capital costs for solar PV off-grid residential power. There are no 

comparators to this technology in the EPRI 2015 study. This has therefore been excluded from 

the table here. 
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EPRI 2015 figures: PV - Fixed is an average of the Rooftop and Ground mounted locations 

(with MW net of 0.25-10); PV - Tracking is an average of the single and double axis tracking 

technology (MW net of 1-10); and wind estimate is an average of the 20MW - 200MW plants. 

Fourth, the learning rates used by the IEP appear to differ from other estimates.  As noted 

above, a key component of the future cost estimates for renewable technologies is the assumed 

learning rate. Learning rates are technically defined as percentage declines in the cost of producing 

a unit of power for every doubling of the cumulative installed capacity.131 That is, the learning rate 

represents the reduction in costs as manufacturers of generation technologies accumulate 

experience. 

The draft IEP appears to contain learning rates for the renewable and nuclear generation 

technologies.132 Once more it is not clear where these learning rates are derived from. It was not 

possible to compare these learning rates on the basis of capacity doubling but they were analysed 

in terms of how average costs per kW change over time, which is summarised in the table below.  

The learning rates used by the draft IEP appear to be significantly lower than the reduction in agreed-

to prices per kWh observed in successive bid windows of the Renewable Energy Independent Power 

Producer Procurement (“REIPPP”) programme. This can be seen in the diagram that follows, which 

shows effective declines across the bid windows for wind, solar PV and solar CSP of 15%, 21% and 

11% per annum on average (respectively) between 2011 and 2015. 

 

 

 

 

                                                           
131 See: Industrial Development Corporation. 2012. Green Economy Report: The cost evolution of renewable energies, pg. 8. Available 
online: https://www.idc.co.za/images/download-files/research-reports/IDC_RI_publication_Cost%20Evolution_Renewable_Energies.pdf; 
Rubin, Azevedo, Jaramillo & Yeh. 2015. A review of learning rates for electricity supply technologies, pg. 198. Energy Policy 86,198–
218. Available online: https://www.andrew.cmu.edu/user/ilimade/Ines_Azevedo/papers/Rubin_2015.pdf 
132 draft IEP report – Annexure A: Technology Assumptions, Table 8, p. 37 
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Table 13: Learning rates for nuclear and renewable technologies in the draft IEP (average 

annual reduction in capital cost) 

Time period Nuclear* 
PV - 

Fixed 

PV - 

Off-

grid 

PV - 

Tracking 

Solar 

CSP-3 

Solar 

CSP-6 

Solar 

CSP-9 
Wind 

2014-2030 -0.2% -3.7% -3.7% -3.6% -2.9% -2.9% -2.9% -0.7% 

2031-2050  -   -   -   -   -   -   -   -  

Source: Genesis, based on draft IEP report – Annexure A: Technology Assumptions, Table 8, p. 37 
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Figure 5: Average REIPPP tariffs over successive bid windows (Rand/kWh) 

Source: CSIR133 

Given that the relative costs of nuclear and renewable energy are likely to be a key driver of the 

predicted electricity generation mix, the IEP needs to select its assumptions in this regard carefully 

and be sure to explain and substantiate what is ultimately used.  Because of the pivotal nature of 

these assumptions as well as the controversy that has surrounded them, it is advisable that all cost 

studies used for nuclear and renewable energy should be made available to the public. 

Externalities 

Externalities related to emissions from fossil fuels have been explicitly priced in the draft IEP as part 

of the overall energy systems cost.134 These externalities do not reflect actual costs incurred by 

                                                           
133 CSIR. 2017. Least Cost Electricity Mix for South Africa – Optimisation of the South African power sector until 2050, slide 7 & 9. 
Available online: <http://www.crses.sun.ac.za/files/news/CSIR_BischofNiemz_pp.pdf> [Last accessed: 13 March 2017] 
134 Draft IEP 2016 report, pp. 66-67 
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energy producers but are rather estimates intended to reflect the environmental damage caused by 

emissions and borne by society. The pricing of these externalities in the draft IEP is laid out in the 

table below. 

Table 14: Externality costs in the draft IEP (Rands per tonne) 

R/tonne Draft IEP 2016 

CO2 48 - 270 

SOX 7,600 

NOX 4,500 

Hg 41,484,000 

PM 11,300 

PMtransport 280,700 

Source: Genesis; draft IEP report, p. 67 and 71, Table 3-5;  

Notes: 

• Externality costs have been standardised in this table as Rands per tonne. 

• The draft IEP prices CO2 emissions at R48-R120/tonne except for the Environmental 

Awareness scenario that prices these emissions at R270/tonne. 

• Water use is mentioned as an externality cost in the draft IEP but no value is explicitly 

assigned. 

These externality costs are modelled in the draft IEP as actual monetary costs to be taken into 

account in meeting the model’s least-cost constraint for determining the energy mix.135 Including the 

                                                           
135 That the draft IEP 2016 includes the externality costs on this basis is evident from its description that “[t]he mix of generation capacity 
technologies by 2050 is considerably more diverse than the current energy mix, across all scenarios. The main differentiating factors 
between the scenarios are the level of demand, constraints on emission limits and the carbon dioxide externality costs.” (Draft IEP 2016 
report, p. 114) 
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cost of these externalities in the modelling therefore not only influences the cost of the energy mix 

but plays a direct role in determining the energy mix.   

These externality costs are a non-trivial component of the total energy system costs in the draft IEP. 

The contribution of externality costs to the overall system costs under the various scenarios is shown 

in the table below. In the base case, externalities represent almost 10% of total discounted costs. 

This increases to more than 15% on the Environmental Awareness scenario, which increases the 

price of CO2 to R270 per tonne (while at the same time also imposing lower emission limits).   

Table 15: Externality costs as a portion of total energy system costs 

Scenario 

Externality 

costs 

(Rbn, 

discounted) 

Total energy system 

costs 

(Rbn, discounted) 

Externalities as % 

of total system 

costs 

Base Case 448 4,658 9.6% 

Resource Constrained 398 5,159 7.7% 

Environmental Awareness 725 4,750 15.3% 

Green Shoots 398 5,763 6.9% 

Source: Genesis, based on draft IEP 2016 report, pp. 119-120 

Given the material nature of these externality costs in shaping the draft IEP’s energy mix, it is 

important that the assumptions underpinning the externalities are correct and appropriate. In this 

regard BUSA has several concerns about the assumptions as they currently stand. 

First, the modelled externality costs do not serve as genuine price signals to guide 

energy investments and emissions limits are already imposed on the model. From a social 

perspective, there is merit in taking externality costs into account as these represent costs borne 

by society from the actions of an energy producer. The basis for including externality costs in 

the IEP’s modelling therefore fits with this perspective. The intention with pricing externalities 
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into the model would seem to be to send price signals for energy investments that account for 

environmental concerns. However, BUSA does not think it is necessary or appropriate to do so. 

The presence of the emissions limits both in the model and wider policy will ensure the 

future energy landscape meets the environmental concerns. In the draft IEP modelling, 

the emissions constraints are based on the Peak-Plateau-Decline (“PPD”) emissions limits 

from the National Climate Change Response White Paper (“NCCRWP”). Except for the 

Environmental Awareness scenario (which uses the PPD lower bound), all scenarios are 

based on the PPD upper bound.136 Adding artificial price signals to the model in order to 

steer society’s energy needs away from environmentally-harmful technologies is therefore 

not required. 

To the extent that pricing these externalities in the model is intended to discourage the 

use of technologies reliant on fossil fuels and motivate for a switch to cleaner supply 

sources, they do not have this effect in reality. The externalities are not an actual monetary 

cost that will be faced by energy produces and so will not be taken in account in making 

real decisions. Doing so gives rise to the question of how useful it is to model an optimal 

energy mix that is shaped by costs that do not transpire in the real world. Given that the 

commissioning of new generation capacity and electricity tariff paths going forward will be 

shaped by actual monetary costs incurred, there is an artificiality to the IEP modelling a 

different energy mix based on hypothetical costs. 

BUSA is not aware of a policy directive that requires the IEP to cost technologies with their 

externality costs priced in.137 Should the carbon tax be introduced as a tool to do this in 

the future, it would be legitimate to account for the cost of this tax as part of the energy 

system cost as this would be an actual cost paid by firms.  

Including externality costs in this manner is also out of place with the approach taken in 

other countries’ forecasts, where energy plans and outlooks tend not to include implicit 

non-monetary externality costs in their models.  For example, the US Annual Energy 

                                                           
136 Draft IEP 2016 report, p. 127 
137  Note that the draft IEP does mention that the inclusion of externality costs is premised on on government policy that is seen as 
encouraging the removal of distortions and moving energy prices toward being cost reflective (Draft IEP 2016 report, p. 27). However, it 
is not apparent that these distortions pertain to the pricing of externalities.  
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Outlook does not include externalities but does have CO2 emission limits in place.138 In 

the EU plan, CO2 taxation is included as a way of pricing CO2 emissions but this reflects 

an actual price for carbon faced by companies.139 Australia’s electricity and gas outlooks 

do not include externalities and instead take into account the abatement costs related to 

CO2 emissions by pricing these into retail electricity and gas prices.140   

Second, there is significant uncertainty and room for subjectivity in the pricing of 

externalities. This measurement uncertainty may be the reason why other countries typically 

do not include externality cost estimates in their modelling. Without the reliability of an actual 

monetary cost being charged, it can be a speculative exercise that has non-trivial risk when 

attached to policy work. 

The externality report by Vivid Economics, an input into the pricing of externalities for the 

draft IEP, is explicit on the impact that pricing externalities can have on energy technology 

choices: “externalities can change the cost ordering of energy technology choices”.141 Of 

great concern therefore is the accuracy of the costs associated with these externalities.  

As Vivid Economics points out in its conclusions to the externalities work commissioned 

by the DoE: 

“the [externality] estimates presented here are based on best available but limited evidence. So, the 

actual monetary values presented here would require significantly more research before they could 

be used in other policy work.”142 

[emphasis added] 

Even if the CO2 externality cost in the IEP model is meant to reflect the anticipated carbon 

tax, the figures used may not accurately reflect the level of carbon tax to be imposed on 

                                                           
138 US Annual Energy Outlook, slide. 20. Available online:< https://www.eia.gov/outlooks/aeo/pdf/0383(2017).pdf>. [Last accessed: 10 
March 2017]. 
139 European Commission. 2011. Energy Roadmap 2015 – Impact assessment and scenario analysis, pg. 16. Available online: 
<https://ec.europa.eu/energy/sites/ener/files/documents/roadmap2050_ia_20120430_en_0.pdf>; 
European Commission. 2011. Proposal for a revision of the Energy Taxation Directive, pg. 3. Available online: 
<http://ec.europa.eu/taxation_customs/sites/taxation/files/resources/documents/taxation/com_2011_168_en.pdf>.  
140 Australia Energy Market Operator. 2016. National Gas Forecasting Report, pg. 11. 
Australia Energy Market Operator. 2016. National Electricity Forecasting Report, pg. 29. 
141 Draft IEP 2016: Annexure C1 – Energy system externalities in South Africa (Vivid Economics), p. 24 
142 Draft IEP 2016: Annexure C1 – Energy system externalities in South Africa (Vivid Economics), p. 24 
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and incurred by firms. Uncertainty remains about possible exemptions over certain 

portions of CO2 emissions, including the applicable thresholds and carbon budgets for 

firms. Furthermore, it is evident in the pricing of the carbon tax that as a policy tool it is not 

intended to fully account for the social damage of CO2 emissions. Instead, National 

Treasury describes it as being set at a relatively modest net level as the economy 

transitions away from its reliance on fossil fuels.143 

1.6. Third, the IEP adopts only a partial approach to applying externality costs. Ideally 

all externalities (positive and negative) should be taken into account if an approach to 

pricing externalities were to be adopted, a point that the draft IEP appears to 

acknowledge.144 

1.6.1. However, the draft IEP in fact only takes into account the negative externalities 

associated with air pollutants – specifically carbon dioxide (CO2), nitrogen oxide 

(NOx), sulphur oxide (SOx), particulate matter (PM) and mercury (Hg).145  

1.6.2. Furthermore, it appears as if either no externality costs or very low externality 

costs have been imposed on imported refined petroleum products. 146  The 

reasoning for this is not explained in the draft IEP. 

1.6.3. There are negative externalities that arise from other energy technologies, such 

as grid balancing costs for renewable energy, radioactive waste disposal and 

decommissioning costs for nuclear energy (where not factored into the sale price 

of electricity), and water “overuse” costs in the case of shale gas extraction.147 

1.7. Finally, aspects of the model’s approach to externality costs remain unclear. For 

example, the draft IEP appears to include “water use” as an externality (priced at the “true 

water cost”),148 but the document does not clarify or provide any further information on this. 

                                                           
143 National Treasury, Carbon Tax Policy Paper, May 2013, p. 46 
144 Draft IEP 2016 report, pp. 66-67 
145 Draft IEP 2016 report, p. 67 and 119 
146 Twice the draft IEP notes that no externality costs are imposed on imported refined product (Draft IEP 2016 report, pp. 18 and 165). 
In the document’s exposition of externality costs, liquid fuel imports do appear to have an externality cost attributed to them but this is 
very small at 2% of total externality costs (Draft IEP 2016 report, p. 120).  
147 Draft IEP 2016: Annexure C1 – Energy system externalities in South Africa (Vivid Economics), p. 12 
148 Draft IEP 2016 report, p. 67 
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In any event, the use of water is an input cost that would likely be included as part of 

overall technology costs regardless of whether externalities are priced in the model. 

Given the importance of externality costs to overall energy system costs, the prudent approach to 

the pricing of externalities in the IEP would be to proceed with some caution. This is particularly so 

given the uncertainty about the precise costs of these externalities and the apparent room for error 

in estimating them. The inclusion of the emission limits in the model ensures that agreed-to 

environmental goals will continue to be met.  As a result of emission limits already being present in 

the model, there does not appear to be sufficient justification for the inclusion of externality cots too 

in all scenarios (apart from accounting for the carbon tax which could be an imminent and actual 

cost faced by firms). At the very least, the IEP needs to include scenarios with and without these 

externality cots so that it is possible to gauge their impact on the energy mix predicted and overall 

energy system costs.  This is not possible currently as all scenarios contain pollution-related 

externality costs, but it is likely that doing so would show the impact to be large. 

Wind resources atlas 

The draft IEP appears to be using as its source for South Africa’s wind resources a 1995 wind atlas 

compiled by Diab.149 However, BUSA understands that this atlas to be outdated and obsolete as a 

source,150 and that a more recent 2015 wind atlas has been developed by the South African National 

Energy Development Institute (SANEDI).151  

It is not clear the precise effect the wind atlas has on the modelling but it appears that it using the 

outdated Diab may have the effect on the draft IEP of giving a less optimistic wind outlook for South 

Africa’s wind resources.152 This may artificially constrain the amount of wind generation capacity that 

the IEP can forecast. 

 

                                                           
149 See Diab, R.D. 1995. Wind atlas of South Africa. Department of Mineral and Energy Affairs, Pretoria. 
150 See, for instance, Hageman, K. 2013, “South Africa’s Wind Power Potential”, SANEA Lecture Series, p. 6. Available at: 
<http://www.sanea.org.za/CalendarOfEvents/2013/SANEALecturesCT/Feb13/KilianHagemann-
G7RenewableEnergiesAndSAWEA.pdf>; South African Renewable Energy Council 9, December 2016, “SAREC IRP & IEP 2016 
Response”, p. 17 
151 SANEDI. 2015. Wind Atlas for South Africa: Phase 1: 
152 South African Renewable Energy Council 9, December 2016, “SAREC IRP & IEP 2016 Response”, p. 17; 
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Discount rate 

There is also a question about what level is appropriate for the discount rate, particularly as it has 

been defined as a rate applicable to the opportunity cost of government borrowings. 

As discussed earlier, the discount rate is an important factor in evaluating competing energy 

technologies.  The value of 8.4% for the discount rate is cited by the draft IEP as coming from a 

National Treasury document, although BUSA has not been able to verify this as the underlying study 

is not available publicly. 

It is noted that many of the investments in energy infrastructure contemplated by the draft IEP will 

likely be funded by private sector participants (such as IPPs for renewable energy investments) or 

by state-owned enterprises (“SOEs”).  This is outlined by the draft IEP (replicated in the table below), 

which presumes that all technologies except nuclear will have private sector participation and certain 

technologies will have only private sector participation.  

Figure 6: Draft IEP’s assumed split of build between SOEs and IPPs, by technology type 

 

Source: Draft IEP 2016 report, p. 158 

 Both SOEs and private sector participants will have discount rates that represent the required return 

on their capital employed, rather than the opportunity cost of borrowed government funds.  For 

example, Eskom – an SOE – was granted by its regulator NERSA in the most recent MYPD3 tariff 

determination a real pre-tax cost of capital of between 3.4% and 4.7%. This range was seen as 
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sufficient to enable Eskom to meet repay its lenders.153  This is substantially below the draft IEP rate 

of 8.4%.  

Given the sensitivity of technology capital costs to the assumed discount rate, the discount rate 

assumed in EIP should be reviewed.  At the very least it would be prudent for the IEP to consider at 

least an additional scenario with a discount rate that is closer to the values applicable to SOEs and 

private companies in the energy sector. 

Does the IEP adequately identify and assess the implications of its modeling results? 

The draft IEP is underpinned by a vast amount of detailed modelling.  The bulk of the document is 

currently dedicated to explaining the methodology of this modelling and reporting on its results.  

However, the document places little emphasis on discussing and analysing what the outputs of the 

modelling indicate about South Africa’s energy trajectory; or how different paths may impact trade-

offs between competing policy objectives for the country.  The document’s focus primarily seems to 

be on the modelling itself rather than what the implications of the modelling are.   

Such an approach and emphasis may be appropriate if the intention of the IEP is only to provide 

information on likely outcomes under various scenarios.  For example, in the US and Australia’s 

energy forecasts, the modelling implications are also not discussed as these documents are intended 

to provide only an outlook for the energy landscape based on a set of scenarios.   

However, if the purpose of the IEP is to provide an energy plan with policy guidance, then a more 

meaningful analysis of the modelling results is required.  This intermediate step is essential for 

guiding and justifying policy recommendations.   

In particular, there appears to be two broad areas where the draft IEP falls short of providing such 

analysis.  

First, there is no clear articulation or identification of the key trends and critical factors 

underpinning the energy forecasts.  Although a vast array of modelling outputs is presented, very 

little attempt is made to crystallise the key message of these results, or to analyse what is driving 

the results under different scenarios.  As a consequence, the reader is left somewhat unsure of what 

                                                           
153 NERSA Decision on Revenue Application – Multi Year Price Determination 2013/14 to 2017/18 (MYPD3), Table 9 
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to make of the modelling results and, crucially, what the DoE makes of these results.  For instance, 

consider the following points are considered to be important for South Africa’s energy trajectory and 

therefore warrant further discussion in the IEP. 

Nuclear.  All four of IEP’s main scenarios assume 9.6GW of additional nuclear capacity between 

2026 and 2031.  This is taken as given due to the fact that it was mentioned in the 2014 SONA 

and previously projected in the IRP2010.  However, the modelling results indicate that the 

assumed size and timing of this nuclear build programme to be sub-optimal.  This is clear from 

the results of the “nuclear relaxed” sensitivity on the base case, which yields a smaller nuclear 

build programme that occurs later.  This “nuclear relaxed” sensitivity delivers a lower energy 

system cost while continuing to meet the IEP’s other policy objectives.  This outcome potentially 

has significant implications for policy and capacity decisions in the relatively near future, and 

therefore should be highlighted and analysed in more depth in the IEP.154  

Gas. Failing to develop shale gas reserves leaves South Africa's energy future materially worse 

off. This is because in the modelling shale gas underpins substantial electricity generation and 

liquid fuel investments, 155  with associated employment benefits.  Although there may be 

uncertainty about the economic viability of shale gas reserves and legitimate environmental 

concerns not captured in the modelling, it is evident that there is an importance and urgency 

required in investigating and resolving the shale gas question.  This too is a critical feature of 

the modelling results which requires careful analysis.   

Externality costs, emission constraints and the move away from coal-based electricity 

generation. The role played by fossil fuel-based technologies, particularly coal, is reduced over 

time with the inclusion of air-pollution externality costs and emissions constraints in the model.  

Some indications in the results suggest that the externality costs are sufficient to keep electricity 

generation under the emissions limits up until 2044.  Only after this point do the emissions limits 

place a binding constraint on the energy mix.  The implications of these constraints need to be 

                                                           
154 It is acknowledged that in its concluding chapter the IEP does recommend that the next phase of additional nuclear capacity be 
reviewed. (IEP, p161,165). However, the reason for this recommendation is not clearly articulated and this key outcome of the model 
was not sufficiently analysed in the discussion of results.  
155 For instance, the assumptions that shale gas is economic recoverable and moderately priced, “new crude oil refining capacity [is] 
unlikely to be economically viable in the short to medium term. The model results therefore suggest the importation of refined petroleum 
products as a more cost effective option.” This is in addition to the proposed construction of a gas-to-liquid (“GTL “) facility. (Draft IEP 
2016 report, p. 117) 
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discussed and analysed further – including how different levels of the carbon tax may impact 

the energy mix and how the carbon emission targets can be attained.  

Secondly, the trade-offs between competing policy objectives are not properly identified. The 

draft IEP (perhaps ambitiously) sets eight policy objectives. These objectives include, inter alia, the 

likes of minimising the cost of supply; promoting employment and minimising the environmental 

impact.  As a result, for a given energy mix, there is often a tension between these competing 

priorities.  For instance, coal-based technologies are relatively cheap if externalities are not counted 

and are a significant potential job creator (primarily through coal extraction), 156  but have a 

significantly negative impact on the environment.157  It is not clear how the IEP proposes to balance 

the employment opportunities presented by a particular technology with its cost and emission 

implications.  It is noted that the IEP modelling would seem to implicitly prioritise cost and 

environmental objectives (given that model in general minimises the costs of supply and imposes 

externality costs and emissions constraints), with the employment created by the ultimate energy 

mix viewed as relevant but secondary effect.  Whilst this approach may be required for the modelling 

methodology the extent of trade-off being made between priorities is not fully identified or analysed 

in the IEP.  Furthermore, no guidance is provided as to how one should navigate these trade-offs; 

what degree of trade-offs the DoE regards as acceptable; and what steps might be taken to mitigate 

any negative trade-offs. For example: 

As South Africa moves away from coal based generation technology it will be important to 

understand the impact this will have on employment, so that at very least steps can be taken to 

mitigate any negative impacts that may occur.  

It also appears the move away from coal generation is driven by the environmental externalities 

which increase the cost of coal and the imposed emission constraints which tend to exclude 

coal generation from the outcomes of the modelling exercise.  By including externality costs and 

emissions constraints, an implicit trade-off is being potentially being made between a seemingly 

lower cost supply mix (and consequently lower electricity prices) and environmental concerns.  

Whilst such a trade-off may be necessary and appropriate, it would be beneficial to explicitly 

                                                           
156 Draft IEP 2016 report, pp. 171-172 
157 Draft IEP 2016 report, p. 42 
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acknowledge such a trade-off decision and try to model its magnitude.  Understanding the extent 

of this trade-off may well give impetus for investment in research targeted at clean-coal 

technologies such as carbon capture and underground coal gasification. 

Does the IEP provide appropriate guidance on policy direction?  

The draft IEP currently concludes with a series of recommendations. The scope of this concluding 

section of the IEP is very broad being some 25-pages long and consisting of more than 100 

recommendatory and/or conclusion points. Yet despite the length of this section, the 

recommendations proposed are not particularly helpful in shaping policy and giving direction to the 

energy sector in South Africa. Some aspects of these recommendations which limit their usefulness 

are considered below.  

First, many of the recommendations are pitched at a high level and are too general to substantively 

shape policy direction. This includes recommendations like the call for electricity generation to be 

obtained through a competitive bidding process158; or vague references that wind and solar should 

play a more meaningful role in the generation mix.159  Instead the IEP should focus more narrowly 

on specific and concrete actions to move the country toward the optimal energy landscape trajectory.  

The danger with the current format is that the important recommendations made by the IEP may get 

lost given the breadth of more general recommendations which are made.  For example, the IEP’s 

recommendation that the first phase of new nuclear capacity (announced in 2014 SONA) should be 

delayed160 has important implications for the country and the build decisions it starts to make over 

the next couple of years.  This outcome of the IEP does not however receive appropriate emphasis 

given the wide range of other recommendations and observations in the IEP’s concluding section. 

Second, some of the recommendations are decoupled from the modelling results.  In some instances, 

the recommendations presented in the IEP seem largely unrelated to the modelling results. For 

example, the calls for maximum retail pricing on fuels such as LPG and natural gas or the further 

development of biomass and hydrogen fuel cells.161 In other instances some of the recommendations 

in the draft IEP appear to be at odds with the results of the modelling.  For instance, the IEP 

                                                           
158 Draft IEP 2016 report, p. 161 
159 Draft IEP 2016 report, p. 165 and 166.  
160 Draft IEP 2016 report, p. 161, 163 
161 Draft IEP 2016 report, pp. 161 and 167-169 
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recommends that new crude oil refineries will be “essential” should little shale gas be recovered.162  

However, this conclusion is not directly borne out by the modelling, which suggests in the absence 

of shale gas the residual liquid fuel demands (i.e. not provided by the envisaged coal-to-liquid facility) 

should be filled entirely by imports.163 Recommendations in the IEP should flow from their modelling 

results, and where they differ this should be carefully explained.  

Third, there is no clear indication of the preferable trajectory for the country’s energy landscape. 

Multiple scenarios are presented in the draft IEP that predict different energy mixes and impacts on 

competing policy objectives. It would be helpful for the document to provide guidance on the 

preferred trajectory.  

Fourth, currently there are no clear recommendations for how the country is to achieve the energy 

mix postulated in any of the scenarios.  It is evident that the scenarios and assumptions in the IEP 

do not project the energy landscape based only on existing policy, but also build in aspirational 

elements such as constraints on emissions levels and externality costs.  Therefore, to achieve the 

outcomes in the modelling results some form of intervention may be required.  For example, this 

may be through centralised decisions as to which electricity generation technologies should be built 

at specific times and/or through pricing in externality costs to incentivise a specific trajectory.  While 

both options may have their respective pros and cons, this is the type of issue that the IEP is likely 

well placed to address.  On this score, the IEP only mentions in its recommendations that the carbon 

tax should be implemented,164 but does not consider the tax level that is needed to achieve the 

emissions targets, or whether the emission limits could be better achieved through other means such 

as a central determination of generation technology to be built.   

Fifth, the status and responsibility for any recommendations should be clarified.  It is unclear as to 

whether the recommendations in the IEP are binding or intended as discussion points for the sector.  

It is also unclear as to who should take up the recommendations and how they are to be implemented.   

                                                           
162 Draft IEP 2016 report, p. 165 
163 See, for instance, draft IEP 2016 report, p. 156 and Figure 6-32, p. 143 
164 IEP, p173.  
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In conclusion, our view is that if the IEP is to be a document that usefully shapes policy, there needs 

to be greater specificity in the conclusions it draws and the recommendations it makes. These 

recommendations need to: 

• provide guidance on how to balance the competing policy objectives laid out in the IEP 

and indicate the preferable trajectory for the country’s energy landscape;  

• focus on the key issues, and with sufficient specification, to take the country toward this 

trajectory; and  

be linked to the modelling results. 

 

CONCLUSIONS 

The original conceptualisation of the IEP stems from the 1998 Energy White Paper, and formalised 

in the National Energy Act of 2008. The IEP was envisaged as an exercise aimed at modelling (and 

understanding) the trajectory of the country’s energy landscape and guiding the formulation of policy 

in the energy sector. Within this context, the DoE has in the draft IEP produced a sizeable document 

that identifies the various government policies that impact on the energy sector and undertakes 

substantial modelling of the energy landscape under selected scenarios.  

The compilation of the IEP is welcomed, and its intention is well placed given the need to holistically 

evaluate the optimal trajectory of the energy landscape in South Africa.  This is not only required to 

guide policy but also to give business (and society as a whole) more certainly as to the direction of 

South Africa’s energy sector. Indeed, the IEP has the potential to play an important role in providing 

guidance on pressing questions relating to the energy sector.  These include critical questions as to 

what the optimal energy mix in the country should be and, if a structural shift is required, how this 

might impact other national imperatives such a job creation and affordability.   

Despite the substantial work done to date, there are several areas in which the IEP requires revision 

in order for it to effectively guide energy policy going forward.  

What is the role and purpose of the IEP?  Unlike many international energy outlooks, there are 

some indications that the purpose of the IEP is to do more than merely model various energy 
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scenarios; that it is also intended to more directly shape energy policy.  However, in some important 

respects the IEP is not currently fulfilling this function, and there is ambiguity as to what its role 

actually is.  Therefore, further clarity is required as to the purpose and role of the IEP, particularly as 

to how the IEP should relate to other sector-specific plans such as the IRP for electricity and the 

GUMP for gas.  

How useful and accurate is the modelling in the draft IEP?  Since part of the purpose of the IEP 

is to ultimately inform policy decisions, it is important that the modelling is appropriate and accurate 

as poor modelling can lead to incorrect decision making.  In terms of the key assumptions underlying 

the IEP’s modelling the following comments are made: 

First, if the intention of the IEP is to guide policy then the IEP should consider additional scenarios 

which model the effect of different policy decisions available to government. This will enable the 

implications and impact of these policy options to be properly and transparently assessed.  

Second, there needs to be consistency between the IEP and the IRP.  Currently a number of 

assumptions used in IEP differ materially from those applied in the IRP.  These include differences 

in: the constraints placed on renewables (where the IRP 2016 constrains renewables but the IEP 

does not); the discount rates used; the externality costs placed on emissions; the scenarios posed 

for modelling; technology costs (notably those of nuclear and renewables); and constraints placed 

on the inclusion of nuclear energy. These inconsistencies lead to materially different projections in 

terms of the optimal energy mix for the country.  These differences raise questions regarding the 

accuracy of the assumptions relied on and may cause ambiguity or even contradictions in policy 

conclusions flowing from the documents. 

Third, certain of the assumptions used in the IEP should also be reconsidered on the basis that they 

may not be appropriate, or appear to be inaccurate.  These include both demand assumptions (in 

particular GDP growth, household size and electric vehicle forecasts) and supply assumptions, 

including the discount rate used; the 9.6GWH of new nuclear capacity taken as given; shale gas 

availability and cost; costs relating to nuclear and renewable energy; and externality costs.  Further 

transparency relating to some of the key assumptions used is also suggested so that these can be 

properly assessed by stakeholders.  
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Does the IEP adequately identify and assess the implications of its modelling results in 

terms of the country’s optimal energy trajectory?  In our view, this element is largely missing 

from the draft IEP which seems to focus mostly on the actual modelling, not on what the outputs 

of the model say about the country’s energy trajectory under various scenarios and policy 

options.  With no clear articulation or identification of the key trends and critical factors to the 

energy forecasts, one is left unsure of what to make of the modelling results and, crucially, what 

the DoE makes of these results.  Furthermore, the trade-offs between competing policy 

objectives are not properly identified and no guidance is provided as to how one should navigate 

these trade-offs.  If the intention of the IEP is to guide and shape policy, then more meaningful 

analysis of the modelling results and its implications is required. 

Does the IEP provide appropriate guidance on policy direction flowing from its energy 

modelling?  Whilst the draft IEP does have a recommendations section, the proposals are 

mostly general, at a high-level and/or appear decoupled from the modelling results (which may 

be a result of the modelling implications not being adequately identified).  These 

recommendations largely fall short of specifying any concrete policy action or guidance.  Our 

view is that if the IEP is to be a document that shapes policy, then there needs to be more 

specificity to the conclusions it draws and the recommendations need to flow primarily from the 

outcomes shown by the modelling. 
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Appendix A: Summary of energy outlooks for various countries 

Source: Genesis; various 
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Country Basic Overview Modelling 

US Annual Energy 

Outlook 2017 

Provides an 

outlook of 

domestic energy 

markets to 2050 

Prepared by the 

U.S. Energy 

Information 

Administration 

and is updated 

annually 

 

“modelled projections of what may happen given certain 

assumptions and methodologies” 

The following scenarios are modelled: 

(1) Reference case: Trend improvements in known technologies, 

along with a view of economic and demographic trends. It 

assumes that current laws and regulations affecting energy are 

unchanged. Brent crude price is $109/barrel and 2.2% annual 

growth. 

(2) (a) High Oil Price case 

(2) (b) Low Oil Price case:  

(3) (a) High Oil and Gas Resource and Technology case 

(3) (b) Low Oil and Gas Resource and Technology case 

(4) (a) High Economic Growth cases 

(4) (b) Low Economic Growth cases 

(5) Clean Power Plan (CPP) is not implemented 
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EU Energy Roadmap 

2050 

Provides results 

of 

decarbonisation 

objectives to 2050 

Prepared by the 

European 

Commission 

“The scenarios in this ‘Energy roadmap 2050’ explore routes 

towards decarbonisation of the energy system” 

The following scenarios are modelled: 

(0) Reference case: 1.7 % p.a. on average for 2010-2050. 106 

$/barrel in 2030 and 127 $/barrel in 2050 (in year 2008 dollars). 

This case assumes policies adopted before March 2010. 

Reference includes sensitivities: (i) higher GD growth, (ii) lower 

GDP growth, (iii) higher energy import prices and (iv) lower energy 

prices. 

(1) Updated reference case: It includes policies adopted or 

proposed post 2010. There are additional policies for energy 

efficiency, infrastructure, internal market, nuclear energy taxation 

and transport. Nuclear technology assumptions were updated 

after Fukushima. 

(2) High energy efficiency  

(3) Diversified supply technologies 

(4) Higher Renewable energy 

(5) Delayed carbon capture and storage 

(6) Low nuclear 
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Australia National 

Electricity 

Forecasting 

Report and 

National Gas 

Forecasting 

Report 

Projections are up 

to 2035-36 

Projections are 

made by the 

Australian Energy 

Market Operator 

and is provided 

annually 

 

“forecasts explore a range of sensitivities that represent the 

probable pathway for Australia across weak, neutral (considered 

the most likely), and strong economic and consumer outlooks” 

The following scenarios are modelled: 

(1) Weak 

(2) Neutral 

(3) Strong  

 

 

 

 

 



 
 

Page 73 of 76 
 

Canada Canada’s Energy 

Future 2016 – 

Energy Supply 

and Demand 

Provides 

projections to 

2040 

Projections are 

provided by the 

National Energy 

Board and have 

been produced 

regularly since 

1967. 

“This report, which centers on a baseline projection, also outlines 

alternate projections for higher and lower energy prices, and 

alternate market access and energy infrastructure assumptions, 

and then goes on to explore the important long-term implications 

of these energy market uncertainties” 

The following scenarios are modelled: 

(1) Reference Case: outlook based on a moderate view of future 

energy prices and economic growth. Oil production leads this 

growth, with production reaching 963 103 m3 /d (6.1 MMb/d) by 

2040, a 56 per cent increase from 2014 

(2) (a) Higher oil and natural gas prices 

(2) (b) Lower oil and natural gas prices 

(3) No new major oil pipelines are built over the projection 

period 

(4) (a) Higher LNG exports (volumes) from Canada 

(4) (b) No LNG exports from Canada 
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Germany Development of 

Energy Markets – 

Energy 

Reference 

Forecast 

Projection to 2035 

and 2050 

German Federal 

Ministry of 

Economics and 

Technology and 

is published every 

few years  

 

“Reference Forecast and Trend Scenario, the goals of the 

German government’s Energy Concept will, for the most part, not 

be achieved. The Target Scenario shows what would be required 

in order to attain the energy and climate protection objectives 

defined in the Energy Concept” 

The following scenarios are modelled: 

(1) Reference scenario: Forecast based on energy sector 

developments based on expected economic, demographic, and 

political changes 

These were the sensitivities: 

(i) (a) higher energy prices, (i) (b) lower energy prices; (ii) (a) 

higher costs for renewables (ii) (b) higher costs for renewables; 

(iii) enforced international climate protection. (pg. 35) 

(2) Trend scenario 

(3) Target scenario 
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UK Updated Energy 

and Emissions 

Projections 2016 

Projections of 

energy demand 

and emissions to 

2035 

Provided by the 

Department of 

Business, Energy 

and Industrial 

Strategy and is 

published 

annually 

 

“The projections bring together statistical and modelled 

information from a wide variety of different sources” 

The following scenarios are modelled: 

(1) Reference: existing and agreed government policies 

implemented but no new policies introduced. For electricity 

generation sector only reflects current policy up to 2020. Beyond 

2020, the electricity generation scenario includes assumptions 

that go beyond current policy. 

(2) Baseline case: excludes impact of Climate Change policies 

brought since 2009 Low Carbon Transition Plan8 (LCTP) 

(3) (a) low and high fossil fuel price 

(3) (b) high fossil fuel price 

(4) (a) low economic growth;  

(4) (b) high economic growth  

(5) scenario excludes planned policies 
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Sweden Four Futures – 

the energy 

system beyond 

2020 

Provides 

projections to 

2035 and to 2050 

Provided by the 

Swedish Energy 

Agency 

 

“The scenarios are not routes charted according to political 

considerations, but are a results of changes in society, supported 

by the population, politicians and the wider world” 

The following scenarios are modelled: 

1) Forceful 

2) Tied together 

3) Expressive 

4) Lively 

 


