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Sustainable Futures:

Social, Ecological, Economic



Sustainable Development

ÅA Constitutional Right (Section 24)

ÅWith a National Framework (NFSD)

Our pathways to sustainable development

ü Enhancing systems for int egra ted planning and implementation

ü Sustaining our ecosystems and using natural resources efficiently

ü Economic development via investing in sustainable infrastructure

ü Creating sustainable human settlements

ü Responding appropriately to emerging human development ,
economic and environmental challenges



Sustainability Perspectives

From ñInside-Outò to ñOutside-Inò:
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Old view (Inside-Out)

If we grow the economy, we can create 

sustainable jobs and then afford to protect 

the environment and use it renewably

New view (Outside-In)

If we protect the environment and use its 

non-renewable resources efficiently, to 

build our access to renewable resources, 

we can create sustainable jobs and thereby 

grow the economy.



Ecological

Stabilize emissions  by 2020-2025, protect water + land

>> no new coal (after 2020) w/o CCS, 

+ non-emitting options ready to supply at scale

Peak

Decline

Plateau



Solution Wedges
40% Efficiency, 40% Renewables, 16% CCS
(Source: WWF Climate Solutions 1, Living Planet Report)



Social

Need to reduce unemployment from 25% to [10%?] 

AND/OR sustainable livelihoods

16.73m workforce, only 12.45m employed 

We need 2.6m additional jobs to employ 90% or 15.05m

>> Jobs in energy/carbon-efficient/saving industries

+ livelihoods off the land: solar/wind-farms, biomass

+ supporting social capital: education/skills/ICT



Economic

Economic growth of 6% required to reduce unemployment

>> Macro-economic issues:

Å Inflation 

ï15% of electricity from RE by 2020 would be cost-
competitive and stable

Å Trade balance

ï import less oil (public transport, electric vehicles) 

ïexport responsible minerals (40% GHG due to exports)

>> Micro-economic issues:

Å Support struggling sectors (job-intensive manufacturing) 

Å Capitalize on growth sectors (ICT, services)

Å Minimize ñportfolioò risk (economic + energy diversification)



World Trends and SA

SA share of world total :

ÅGHG: 1.16% 

ÅEnergy Use: 1.14% 

ÅPopulation: 0.73% 

ÅEconomy: 0.71%

(cait.wri.org)

>> The 1% rule for ñSAôs fair shareò



Green Business (EGS)

Global EGS (UK Treasury):  

Å 2004: $548bn

Å 2010: $688bn 

Å 2015: just under $800bn 

Global EGS (ILO): 

Å 2008: $1 370bn

Å 2020: $2 740bn

Cleantech:

ÅFastest-growing among VC sectors

Å1000% growth ô00-ô07, 

Å#3 in size after ICT, biotech

SA EGS (Nedlac, 2006):  

Åbetween R14.5 billion and R23.2 

billion ($2-3bn) in 2004, 

Åbetween 1% and 1.6% of GDP.

Fair share (UK) = $5.5bn in 2004, $6.9 in 2010, (ILO) = $13.7bn in 2008 

>> catching up with the rest of the world would see EGS at least triple



Source: New Energy Finance, IMF WEO Database, IEA WEO 2007, 

Boeing 2006 Annual Report

Adjusted for reinvestment.  Geared re-investment assumes a 1 year lag 

between VC/PE/Public Markets funds raised and re-investment in projects.

Total Global New Investment in

Clean Energy 2004 ï2007

o 1% of global 
fixed asset 
investment

o 19% of global 
energy industry 
infrastructure 
investment

o Expected to 
reach $450bn in 
2012 (UNEP)

$148.4bn

$92.6bn

$58.7bn

$33.4bn

2004 2005 2006 2007

76% 

Growth

58% 

Growth

60% 

Growth



Green Resilience

In 2008, a crisis yearé

ÅRE grew 16% even as world oil use declined. 

ÅBiodiesel production increased 34%, buté

ÅSolar power took the prize with a 73 % jump.
(down from growth of more than 200% y-o-y for ô04-ô07)

2009 growth will be slower, but faster recovery expected 
than in almost any other sector.



Green Stimulus

Global Green Stimulus: $430bn over 3yr peaking at $220bn in 2010

SA fair share (Green Stimulus) = $4.3bné 



Green Export Market for SA?

ñSimply keeping up with increasing demand will require 

some $22 trillion of new energy investment over the next 

25 years (IEA). 

Including investments in low-carbon technologies needed 

to address climate change, this figure jumps to $45 

trillion.ò 

(Source: WRI)

Sub-Saharan Africa energy investment gap = $31bn 

(World Bank)



Green Export Market for SA?

Coal = Old sunshine / petrified solar

Solar = Nuclear at a safe distance

Concentrating Solar Power (CSP) = 

Å baseload, <R1/kWh (2015?)

Å modular, distributed (SA to Zambia, N.Africa, Middle-East, India, Americas)

Å 70% local, >3x more job-intensive than coal 

Å 1sqkm = 100-130GWh/yr ~ 50MW coal station 

Could CSP be what PBMR/CTL was meant to be?

Exportable SA energy supply innovation, based on a natural resource we are rich in. 

Unlike PBMR/CTL: technology-appropriate, job-intensive with no security concerns 
attachedé



Green Jobs in RE



Green Jobs in RE



Green Jobs globally

Current green jobs globally in RE only: 2.3m

Å Wind: 300 000 

Å PV: 170 000 

Å Solar Thermal: 600 000 

Å Biofuel: 1 000 000

ILO  forecast for 2030: 

Å Wind: 2 100 000

Å Solar power: 6 300 000

SAôs 1% ñfair shareò in: 

RE today = 23 000 jobs

RE 2030 = 21 000 wind + 63 000 solar jobs +é

US case:

Coal mining + transport + power 

stations = 174 000 jobs

Wind industry = 83 000 jobs today, 

110 000 jobs in solar within two years

Coal in SA: 

< 50 000 jobs (mining + Eskom GX), 

of which 17 000 at risk from strict 

global climate curbs (ILO)



Green Jobs in SA

4.5m jobs from EPWP up to 2014 

(How much is green stimulus? How sustainable?)

Resource savings:

Å WfW: 23 000 FTE/person-years employment 
> biggest employment programme in the country, global role-model

Å Recycling: Collect-a-Can > 35 000 incomes

Sustainable transport:

Å Gautrain: 148 000 jobs (over next 20 years)

Å Motor industry: just over 30 000 existing jobs 

ïGreen MIDP? Tesla i.s.o Hummer factories

ï Switch to electric > Joule? Local car, locally produced. Exported?

ïManufacturing stimulus from a Solar Industry Development Plan?



Green Jobs in SA

Renewable Energy ïWorking for Energy

Å Biogas: 
310,000 rural households in SA have the technical capacity to generate 
energy from cow dung and human waste in biogas digesters. They can:

ï be energy independent.

ï save R325m per year in energy cost, or

ï generate R1,2 billion in value as LPG replacement.

ï generating 45 000 person years in job opportunities

Å Solar waterheating: 
~3m electrical heaters installed since 1997. 
Solar panels could have saved 2 000MW (averting energy crisis of 2008?). 
Cost of replacing electric = R30-billion. 
30 000 jobs in 2015? (~10% of Chinese jobs today) 



Jobs in a Greener Economy



Jobs in a Greener Economy

Contribution to GDP

Big Five

Å finance, real estate and business services 20.68%

Å manufacturing 18.24% 

Å wholesale, retail, catering and accommodation 15.09%

Å general government services 14.61% 

Å transport, storage and communication 10.25% 

Small Five 

Å mining and quarrying 6.71% 

Å personal services 5.92% 

Å construction 3.23%

Å agriculture, forestry and fishing 2.79% 

Å electricity, gas & water 2.47%

Source: DoA



Jobs in a Greener Economy

Growth (yearly average ó00 ïóô07)

Å Slowest in Big Five: general government services
2.21% 

Å Fastest in Big Five: finance, real estate and business services
8.55%

Å Slowest in Small Five: agriculture, forestry and fishing
-0.04%

Å Fastest in Small Five: construction
14.37%

Three of the ñbig fiveò industries faired better than average growth, 
while only one of the ñsmall fiveò could achieve this.

Source: DoA



Measuring SD

Brundtland, 

Collier, et al: ñintergenerational equityò

World Bank:  ñreal wealthò, ñgenuine savingsò

Stern: ñclimate change is a market failureò

NFSD, ANC: ñconsider externality costò



Measuring SD

Adjusted Net Savings = a National level ñBeyond GDPò indicator

C]price(mkt)   = $10-20/tCO2

[C]cost(Stern) = $85/tCO2 

[C]cost(SA)     = ?

Applied to companies 

@ [C]price = $20/tCO2e, 

Eskomôs carbon damage  

exceeds its turnover



Comparing SD



Comparing SD
Rank Country 2005 2000 1995 1990 

1 Bhutan 45.6 29.4 .. .. 

2 Fiji 38.6 11.3 3.9 3.8 

3 Namibia 34.1 21.2 23.1 .. 

4 China 31.8 23.9 28.4 14.4 

5 Maldives 30.1 30 38.7 .. 

6 Singapore 27.2 33.3 39.3 30.7 

7 Morocco 23.9 17.4 12.6 20.6 

8 Nepal 23 24.9 19 7.1 

9 Honduras 22.9 24 25.2 18.1 

10 Switzerland 21.8 20.6 17.5 19.6 

11 Korea, Rep 21.5 21.9 26.8 27.2 

12 Ireland 21.1 20.4 17.3 14.8 

13 Philippines 20.8 27.6 9.7 11.2 

14 Lesotho 19.1 14.5 17 34.3 

15 Haiti 19 13 8 .. 

16 India 18.6 14.4 13.1 9.4 

17 Sweden 18.6 17.9 17.3 16 

18 Thailand 18.2 16.9 25.1 25.6 

19 Bangladesh 17 16.2 10.7 4.7 

20 Mongolia 16.9 16.5 12.4 .. 

21 Costa Rica 16.3 11.3 12.9 6.1 

22 Slovenia 16.3 15.7 14.5 .. 

23 Armenia 15.3 -11.1 -21.3 .. 

24 Austria 15.2 13.8 12 14.7 

25 New Zealand 15.1 8.8 11.1 7.8 

26 Czech Rep 14.6 6.5 12.6 .. 

27 Japan 14.6 11 14.7 21.6 

28 Norway 14.6 20.3 15.4 9.8 

29 Moldova, Rep 14.4 8.1 .. .. 

30 Jamaica 14.3 18.6 19.5 9.5 

31 Denmark 14.2 13.9 11.1 10.9 

32 Netherlands 14.1 16 16.9 15.9 

33 Ghana 13.3 5.1 9.3 1 

34 Belarus 12.99 .. 13 .. 

35 Croatia 12.5 .. .. .. 

 

 

Rank Country 2005 2000 1995 1990 

36 Macedonia, FYR 12.4 15.5 6.9 .. 

37 Ethiopia 12.3 10.3 16.9 1.2 

38 Rwanda 12.3 5.2 4.4 7.5 

39 Finland 12.2 16.8 10.6 11.5 

40 Sri Lanka 12.1 14.2 15.8 13.6 

41 Swaziland 11.9 10 11.8 16 

42 Spain 11.6 11.9 12.6 13.2 

43 Estonia 11 11.3 10.2 .. 

44 Georgia 10.7 4.2 -15.2 .. 

45 Lithuania 10.7 4.1 5.8 .. 

46 Belgium 10.6 13 13.3 14 

47 France 10.5 13.9 12.3 13.3 

48 Italy 10.5 11.3 12.9 10.8 

49 Germany 10.1 9.1 10.4 .. 

50 Cyprus 10 .. .. 14.3 

51 Paraguay 9.7 4.8 12.6 9.1 

52 Latvia 9.2 0.8 -5.4 .. 

53 Malaysia 9 19.9 21.4 11.2 

54 Senegal 8.8 7.7 6.2 1 

55 Tunisia 8.7 14.3 12 9.8 

56 Israel 8.5 .. 6.4 10.7 

57 Viet Nam 8.5 14.4 8.9 .. 

58 Kenya 8.3 10.9 12.2 15.8 

59 Brazil 8 6.4 11.7 10.9 

60 Iceland 8 6.1 6.6 7.8 

61 Turkey 7.9 14 17.7 17 

62 Greece 7.7 7 8.9 9.3 

63 Poland 7.7 21.2 21.4 15.3 

64 Dominican Rep 7.5 8.1 12.4 14.7 

65 Gambia 7.5 6.6 1.1 -4.9 

66 Hungary 7.4 13 11.8 19.1 

67 Cambodia 7.3 6.3 .. .. 

68 United Kingdom 7.1 7.7 8.3 7.2 

69 Central African Rep 6.9 2.8 0.3 -5.8 

70 Madagascar 5.6 3 -4.3 5.3 

 



Comparing SD
Rank Country 2005 2000 1995 1990 

71 
St. Vincent & 
Grenadines 5.5 16.6 10.9 18.3 

72 Albania 5.4 12.1 13.2 .. 

73 Nicaragua 5.4 2.6 -7.2 -8.2 

74 Mali 4.8 10.2 8.4 12.5 

75 Bulgaria 4.7 0.5 0.4 6.3 

76 Canada 4.6 11.3 9.3 8.7 

77 Peru 4.5 8.8 14.9 .. 

78 Argentina 3.9 1 5.4 .. 

79 Australia 3.9 4.6 6 3.8 

80 Ukraine 3.7 -3.5 9 26.8 

81 Mexico 3.6 9.6 5.9 3.4 

82 Eritrea 3.2 13.6 -1.7 .. 

83 United States 3 8.9 7.4 6.5 

84 Tanzania 2.8 6.7 -1.3 7.4 

85 Benin 2.7 2.9 1.4 4.2 

86 Guatemala 2.5 0.9 1.2 0.9 

87 CÃ´te d'Ivoire 2.1 7.6 8.7 -8.4 

88 El Salvador 1.8 4.5 6.7 -0.5 

89 Panama 1.8 20.2 27.7 21.4 

90 Slovakia 1.5 1.3 12.8 .. 

91 Niger 1.3 -6 -9.1 -8.1 

92 Uruguay 1.3 -0.2 3.2 4.7 

93 Congo, Dem Rep 1.2 -14.3 -7.4 -13.8 

94 Colombia 1.1 -1.7 7.6 5.7 

95 Uganda 1.1 -3.2 -3.6 -8.5 

96 Portugal 1 4.2 7.1 12.4 

97 Pakistan 0.9 5.1 9.3 8.9 

98 Guinea-Bissau 0.8 -10 .. .. 

99 Romania 0.6 2.1 7.3 7.2 

100 Belize 0.4 12.2 23 24 

101 Togo 0.4 -9 2.6 15.2 

102 South Africa 0.3 4.3 4.6 1.4 

103 Burkina Faso 0.04 2.8 7.3 8.1 

104 Comoros -0.1 6.7 6.8 -4.3 

105 Jordan -0.5 13.6 20.9 17.3 

 

Rank Country 2005 2000 1995 1990 

106 Tajikistan -1.6 1.4 17.8 .. 

107 Kyrgyzstan -1.9 0.7 3.1 .. 

108 Algeria -2.1 4.3 6.9 10.5 

109 Indonesia -2.3 14.3 18.5 13.6 

110 Sierra Leone -3.1 -19.1 -7.2 -11.2 

111 Mozambique -3.2 -5.4 0.5 -0.1 

112 Cameroon -3.4 -7.4 -1 -0.4 

113 Egypt -4 9.9 12.3 4.9 

114 Guyana -4.1 -2.1 3.1 .. 

115 Zambia -4.9 -6.9 -12 -15.4 

116 Chile -5.5 4.1 5.4 -2.2 

117 Burundi -5.8 -12.2 -5.3 .. 

118 Guinea -5.8 2.6 -1.5 -3.9 

119 Venezuela -6.9 4.9 -2.3 -14.6 

120 
Lao People's Dem 
Rep -7.5 12.4 9.3 .. 

121 Suriname -8.1 .. .. -12.7 

122 Zimbabwe -8.6 5.5 11 12.1 

123 Sudan -10.1 -9.6 .. .. 

124 Russian Federation -10.4 -14.4 5.2 .. 

125 Malawi -11.3 -1.8 -9.1 7.3 

126 Lebanon -12.5 -14 -13.6 .. 

127 Ecuador -14.2 -7.8 -0.5 -18.4 

128 Saudi Arabia -14.9 -21.4 -21.2 -34.3 

129 Iran, Islamic Rep -16 -45.4 -5 .. 

130 Bolivia -20 -2.2 2.3 -3.5 

131 Trinidad and Tobago -23.1 -10.9 6.3 -11.4 

132 Nigeria -31.4 -24.5 -31.2 .. 

133 Kazakhstan -37.6 -35.1 -14.2 .. 

134 Azerbaijan -37.9 -52 -35.5 .. 

135 Angola -39.1 -35.1 .. -21.2 

136 Syrian Arab Rep -39.4 -25.6 -18.3 -19.9 

137 Mauritania -42.7 -33.5 -6.7 -10.8 

138 Congo -47.3 -34.2 -40.6 -27.4 

139 Uzbekistan -47.9 -31 7.1 .. 

140 Chad -58.4 1.1 -1.1 -8.5 

 



SD Policy / Operationalizing SD

Å Start from the outside, work back in

Å Sustainable growth requires building productive, renewable capital

Å Climate change, energy, land and water can be ñfulcrum issuesò for 

leveraging improved growth and equity.

Å Check: effect of re-industrialization on economyé 

ïLTMS macro-economic impact: neutral-positive, 

ïcompetitiveness impact: essential in a carbon-constrained world

Å VALUE (literally) human and ecological capital through full costing:

ïMarket-based Instruments (Ctax, FiT), 

ïIntegrated Planning, 

ïBeyond GDP indicator



To do

Å What price for a job? 

>> Specific support for job-intensive industry

Å Company-level: 

>> Adjusted Nett Savings as a company Single Bottom-Line? 

(eg. SA vs. Eskom vs. Sasol vs. Telkom vs. MTN)

Å Project/investment level: 

>> eg. Eskom particulates, BHP carbon

Å Establish potential of ICT in social and environmentalé. 



In conclusion

ÅSustainable Development should be Measurable, 

Reportable and Verifiable.

ÅStarting from a safe environment, we create more jobs

ÅFossil fuel = sub-prime investment, RE = super-prime


