Sustainable Energy Briefing 5:

potential contribution of renewable energy in South Africa

Sustainable Energy Briefing 4 highlighted the intpoce of integrated energy planning, noting that it
involves 3 phases:

» Developing a Reference Energy System, which showat wur energy system looks like and details
how we got here

» Energy forecasting and scenarios, which involvesgligting what our future demand for energy will be,
and then exploring different ways of meeting thésndind — in a way that benefits society as a whole

* Planning — where policy makers make decisions abowtwe can reach the best possible future for
society.

SECCP recently commissioned independent reseaatimide forecasts about South Africa’s future gnerg
demand, and how this could be met, particularlydnewable energly.This research is unique in that
instead of making forecasts 20 years into the &jtilmre researchers plotted the various contribsition
renewable energy can make over 45 years.

Why Renewable Energy?

Renewable energy offers South Africa a number o&fits; most notably that it can reduce our rele@aon

fossil fuels such as coal and oil

» Current energy supply in South Africa is primaglyal-based and, although these resources wilfdast
more than a century if used at current rates, lpogeer plants will need to be replaced over tha B6x
years.

* Coal has many other uses, and we need to congesuesource for future use.

» Coal and other fossil fuels, including oil, prodU€arbon dioxide when they are burned to produce
energy. Climate change caused by human-generatdxbiC dioxide and other greenhouse gases
represents an extremely serious environmentaltittoghe world as a whole. Human-induced climate
change is already being blamed for the higher-theural incidence of extremely damaging weather
experiences (e.g. storms and droughts).

* Local air pollution is strongly related to energypply options, with coal and oil products being onaj
contributors to urban and rural air pollution atdaain. Human health effects of air pollutiorclude
damage to childhood development and the respiraysiem, including increasing incidence of asthma.

Other advantages of renewable energy include emgay creatiof) proximity to point-of-use and, in many
cases, less reliance on concentrated sources fyef@ad political power). Greater use of renewabl
energy would also reduce South Africa’s economioerability to the variable and escalating costs of
imported fuels. International and local commussitéee increasingly trying to find ways to shift romies
towards greater reliance on renewable energy. r@@ay and regulation, including environmentaicil
reform, is needed to provide increased supporficexpanded role for renewable energy in the ecgnom
since we can't rely on voluntary schemes such @&kean Development Mechanism’ to prompt a
significant departure from business as usual.

Current and future energy demand

South Africa has an energy-intensive economy, atisreising more than @00 Petajoulégrimary energy
per annum. The economy relies on low-cost elettrand coal to power energy-hungry industries sagh
mining and metals processing. The renewable duriton to energy supply is relatively limited, with
biomass being estimated to contribute 9 to 14 pe¢@ieenergy needs (often not sustainably) and
hydropower about 1 percent.

@ See Sustainable Energy Briefing 2: The Employment Potential of Renewable Energy, which shows that 36 000 new
direct jobs would be created if just 15% of South Africa's electricity were generated from renewable energy.

® One Petajoule is equivalent to 277 777 777 kWh — an enormous amount of energy
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In the next 50 years, as economic development fallees, energy demand is expected to grow sigmifiza
However the population growth rate is expectecetluce during the next 50 years. This, coupled avith
greater awareness of energy efficiency and a awidfty from an energy-intensive economy could redlnee
rate of increase in energy demand. The researbhgestherefore used a total energy demand/@06PJ
by 2050 against which to explore the potential dbation of renewable energy. This is just ansthative
scenario, since concerted attention and incentoresnergy efficiency could deliver the same ousgdubm
far less energy input.

Scenarios for Future Energy Supply

The researchers developed three scenarios foryesepgly in 2050business as usual, progressive
renewable, and ahigh renewable scenario.

Business as usual scenario

The ‘business as usual’ scenario assumes vegyditiphport from decision-makers for renewable energy
technologies. The scenario clearly shows thafit8ntinues along the current path, it will stiled a lot

of money and resources to meet the demand for geaygit would need to build an Eskom 6-pack every
30 months during the years up to 2036.

This raises major environmental and economic warflags. It also highlights the opportunity that have
as a country to prepare for the capacity crunctitamave alternative solutions in place for impdenation
on a large scale. The renewable energy contribuiohis scenario would be limited to a maximun#of
percent.

Progressive renewable scenario

In the ‘progressive renewable’ future the reseachéed to grow renewable energy (RE) as realilias
possible, though the growth rate of about 20% peum. In this future, renewable energy plays aemaie
role in electricity generation by 2020 (about 18e8cent contribution) and contributes about 70 grarby
2050.

Both the above scenarios illustrate how short tieadly is, particularly in light of the requiredayvth rates
for emerging industries such as solar PV, windsoldr thermal electricity. Effective large-scaldustries
will take time to develop and at a 20 % annual ghorate it will take several years before they stant to
add energy capacity to the grid on the scale reduir

The researchers also found, somewhat surprisitigdy renewable energy options are likely to bentlost
cost-effective options for energy supply in theufet if rapid local development starts now. Fossl
pricing is particularly difficult to predict (e.@il price in 2004/5), but if prices do continuerige, it will not
be long before solar thermal electricity generatemshnologies in particular present a large-scale,
economically competitive power supply option.

High renewable scenario

A third scenario called the ‘High renewable’ scémaras then developed. This scenario looks at the

options to achieve a net reduction in fossil fuisumption by 2050, and could be considered aisnate

change driven scenario. It differs in two primargys from the ‘Progressive renewable’ scenario:

» itis assumed that a larger proportion of the eurn®n-electrical energy demand in South Africg.(e.
transport, coal or oil based process energy supphdustry) can be met by electricity (producethgs
renewable resources).

e itis assumed that Hydrogen can be generated feoewable resources on a large scale, startingrwithi
two decades. This can be stored and transportkdsad as required, much like coal, oil and natyaal
— thereby replacing a significant part of the revirag non-electrical demand.

In this scenario, the researchers modeled signifigeowths of RE — showing that it would be pogsifalr
between 90% of South Africa’s electricity and 60f&outh Africa’s total energy mix to be generatemhf
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RE sources. To achieve such a long-term transiéquoires that South Africa start to develop the
foundations in the short term. While consideralasts will be involved, they will be investmentslire
local economy that have massive social and envieonah benefits.

Figure 1: High Renewable Scenario: Total energy supply mix

As shown in Figure 1,
7000
renewable energy has the
6000 potential to meet 60% of
South Africa's total energy
5000+ mix by 2050. In particular,
the researchers grew the
_)4(11} potential of biomass and
o 3000 hydropower, while noting that
there are environmental and
2000 human rights constraints that
would need to be taken into
100 account.
O W o |vw o W’ © W’Ww 9 W o The illustrative increase in
r g g 2 3 8 8 88 3 3 8 supply allows scope for
N N N N N N N N N N N
economic growth, particularly
B Bares BSAH BEfed &Bodesd 0 Hdragen given South Africa’s
DBec-Remetle 0 Bec- fossl BCuEd DN G enormous potential for
B prockss . S efficiency improvements.

The researchers regard achievinghagressive renewable scenario to be very challenging. For South
Africa to make the necessary shifts in the eneogpnemy to achieve something like thigh renewable
scenario would be significantly more difficult. Wever, if the total energy requirement of the courd
allowed to increase to 6 700 PJ by 2050 then invests in energy supply will in any event be vergéa It
is possible to develop the economy using approatiasio not require such an increase in energy
consumption, and if energy efficiency can be effety promoted at all levels, then the average ahnu
growth in energy demand could be reduced, or eushed into the negative. This would obviously miake
far easier to reduce the total fossil fuel contiitry, without stretching the renewable energy resesiand
technology production facilities as much as indédah theprogressive or high renewable scenarios.

Conclusions:

The researchers concluded their findings with fonints:

First, they highlight that this research providkscevidence that there are sufficient renewainzgy
resources in South Africa to provide for 13 to 20gent of the electrical demand by 2020, and e&Sily
percent or more by 2050.

Second, they identify two key weaknesses in exgstimergy plans:

1) Very little long-range planning is being und&da in South Africa. Given the possible large-scal
changes in the energy supply system indicatedeirstienarios, they feel that this is a critical
oversight.

2)  Although the recent National Electricity Regold (NER) Integrated Resource Plan did take some
account of large-scale renewable generation paleittseems to have been done as an afterthought.
It appeared to rely on a very limited range of tebgies and cost/resource analysis that lacked
detail. Electricity and energy planning should@pate longer-term cost and policy trends, andksee
to integrate sustainable energy planning more fally the process.
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Third, the three scenarios illustrate how shoretieally is, particularly in light of the requirgdowth rates
for emerging industries such as solar photovolfai), wind and solar thermal electricity. Effedilarge-
scale industries will take time to develop. Evea 80% annual growth rate, it will take severainge
before these industries can really start to adéggion capacity to the grid on the scale required.

There is an interesting development of the tectgyokelection process in the scenarios. Initiddiwer
cost options, such as biomass, landfill gas aretssd wind sites, are more attractive than soldrange-
scale wind. However, because these low-cost optiane a limited resource base, it is very impatian
balance development efforts — first harvestingltmeest cost resources, but at the same time dewnegope
necessary technical capacity to harness the laogée solar and wave technologies.

Finally, although not specifically explored in détanergy efficiency is clearly identified as aicial
element in energy planning. If the South Africaem®omy is allowed to grow in such a way that energy
intensity per unit of GDP remains similar to cutrlavels, it will have adverse environmental andresmic
implications. Even the current growth rates usgthk Department of Minerals and Energy and the NER
for planning would result in a tripling of energgrdand if extended through to 2050. The scenarios
explored in the report assume that total energyeases by slightly more than double by 2050. ldde
prudent to use energy efficiency measures thawvalmonomic growth, but with more limited energy
demand growth.

This Briefing summarises three energy scenarioSémth Africa in 2050. They show that if we congn
with business as usual, the economic as well aalsow environmental costs are significant. Aliblo
economically costly, the progressive renewabletagld renewable scenarios offer numerous social and
environmental benefits. It's up to policy makersitiake decisions based on these forecasts on hatlv So
Africa can reach the best possible future for ggas a whole.

! Banks, D. and Schéffler, J. (2005) The potential contribution of renewable energy in South Africa,
commissioned by the Sustainable Energy and Climate Change Project of Earthlife Africa-Johannesburg,
funded by DANIDA. Copies can be downloaded from www.earthlife.org.za/seccp - follow the link to
<Research>
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