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1 Introduction & Purpose 
 

In order to substantiate the need for a transition to a green economy in South Africa, this paper 
argues that the current resource and energy intensive growth path is threatened by the economic 
implications of resource depletion. The greater global and regional context within which the South 
African economy is embedded is characterised by resource depletion, population pressure 
(especially in cities), and vulnerability to changes in a more volatile global economy and global 
climate. As a consequence, the global context is also characterised by significant movements within 
the most powerful economies towards increased investment in green innovation and technology, 
which is in part also a response to the introduction of a global carbon economy. This will increasingly 
dictate the competitiveness of economies (and their products and services) in the future as new 
forms of consumer demand are created by regulatory interventions, market forces and cultural 
change. These factors all point to a future where the competitiveness and sustainability of growth in 
the South African economy is contingent on how we negotiate emerging resource limitations. It is 
clear that demand side mitigation efforts alone will not be enough. What is needed is normative 
change that ultimately translates into wide-scale behavioural change. We argue that this can be 
achieved by adopting the appropriate conceptual and theoretical frameworks for (1) decoupling (i.e. 
of economic growth rates from rates of resource use   and associated ecological impacts), and (2) 
transitioning to a more sustainable, green South African economy by supporting sustainability-
oriented innovations and associated investments.   

We suggest three critical mechanisms for bringing about the decoupling of economic growth from 
domestic material consumption and associated ecological impacts. These include a focussed 
reinvestment of  resource rents, implementing strategies infrastructure leapfrogging, and promoting 
sustainability-oriented innovations in technology and enterprise that collectively target critical 
material flows in the South African economy (waste, energy, water, data, goods, food, people, 
vehicles, etc.). Where transitioning towards sustainable development is concerned, we adopt the 
multi-level perspective (MLP) (Grin et al., 2010) as a conceptual framework for understanding the 
dynamics of this transition. This framework  accommodates three levels of assessment  i.e. the socio-
technical landscape (or exogenous context) that brings about pressure upon the socio-technical 
regime (consisting of policy, regulation, technology, industry, science and culture) and socio-
technical niche innovations (or small networks of actors that support the introduction of novel ideas, 
concepts, products, and processes). Niches align and stabilise in response to landscape and regime 
pressures until they become more ‘mainstream’, in the sense that they become part of the socio-
technical regime. The New Economic Growth Plan (NEGP, 2011) for South Africa emphasises the 
requirement to create jobs in an economic climate of vast inequalities that has seen a million jobs 
shed since January 2009 (Pieterse, 2009). We argue that developing niches identified through the 
multi-level perspective will culminate in investments in new value chains and therefore more jobs 
than a ‘business-as-usual’ scenario in the short, medium and long-terms. This, in turn, will help to 
reveal interventions that could significantly decouple economic growth from resource dependence 
and ecological impacts, and stimulate wide-scale behavioural change, ensuring more sustainable 
growth in the long term.   

 



3 
 

2 Global Policy Context & Trends: Green Economy, Decoupling & 

Climate Change 
 

The current global policy context in developed and developing countries alike is heavily informed by 
changes in the global economy and global climate, which has increased uncertainty, bringing greater 
short term unpredictability and non-linearity (Malhotra, 1999; Lubchenco, 1998; Holling, 2004; Folke 
et al., 2002; Folke et al., 2005) and increased vulnerability to resource scarcity (Fischer-Kowalski & 
Swilling, 2010). Local development everywhere is becoming increasingly vulnerable to changes in the 
global economy and climate, and to regional pressures (some of which are consequences of global 
change and climate change effects). When food prices rose by approximately 60% in the first 
semester of 2008, the number of people living in poverty globally rose by up to 155 million, and 
according to the 2010 OECD/FAO Agricultural Outlook, the number of people who are now starving, 
has edged over the 1 billion mark (OECD & FAO, 2010: in Swilling Africa 2050). As global demand for 
oil is set to increase by 45% by 2030 (IEA, 2008), and with little known oil reserves to replenish 
supply, the global transfer of price signals to goods such as food and fuel is likely to put further 
pressure on household budgets worldwide. Regionally, Africa is experiencing high rates of 
urbanisation, increased desertification (5-8% desertification by 2080: IPCC, 2006), conflict over 
resources (such as water, grazing and arable land), forced migration and economic migration, and 
adapting to these changes is projected to cost between 5-10% of GDP (IPCC, 2006). According to the 
IPCC (2006) by as early as 2020, between 75 and 250 million people are projected to be exposed to 
increased water stress and in some countries yields from rain-fed agriculture could be reduced by up 
to 50% thus "severely compromising what is an already food-insecure continent” (Swilling, Africa 
2050) and impacting on the daily lives of Africans. 

The global response to these  pressures has prompted significant growth in the green sector, with 
double digit growth in the renewable energies sector up to 2007 (Boeing, 2006: see Figure 1). 
Worldwide investment in renewable energy in 2007 reached $140Bn,  which is greater than new 
investments in  coal-based power ($110Bn)  – a trend that is set to continue with a further injection 
of $450Bn expected by 2012 (Boeing, 2006: see Figure 1). This is complemented by the significance   
of investments in green sector development in the recovery packages of key countries in the global 
economy - $100Bn out of $800Bn in the USA, 38% of the recovery package in China and about 60% 
in South Korea. Green sector growth is a key element of the Europe 2020 strategy (ETAP, 2010). 
According to a recent Worldwatch/UNEP/ILO/IOE/ITUC report (Worldwatch, 2008): 

“The global market of environmental products and services is projected to double from $1,370 billion at 
present [2008] to $2,740 billion by 2020, according to Roland-Berger Strategy Consultants. Half of this 
market is based in energy efficiency and the balance in sustainable transport, water supply, sanitation 
and waste management. In Germany, for example, environmental technology is to grow fourfold to 16 
percent of industrial output by 2030, with employment in this sector surpassing that of the country’s 
major industries in the machine tools and automotive sectors. Investments in improved energy 
efficiency in buildings could generate an additional 2-3.4 million green jobs in Europe and the United 
States alone. The potential is much higher in developing countries ... [A] reliable early indicator of this 
shift is the surge in the flow of venture capital into clean technologies. In the United States, this 
currently constitutes the third largest sector after information and biotechnology ... similarly, green 
venture capital in China has more than doubled and now represents 19% of total investment. Another 
sector where forecasts of green jobs are possible is renewable energy. Investment in renewable energy 
is booming, surging from $10 billion in 1998 to at least $66 billion in 2007, equivalent to 18 percent of 
all energy investment. It is expected to reach $343 billion in 2020, and to almost double again by 2030 
to $630 billion. It may be noted that in the past even optimistic predictions concerning the 
development of renewable have consistently been exceeded. Projected investments  would translate 
into at least 20 million additional jobs in the sector, making it a much larger source of employment 
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than today’s fossil energy industry (mining, petroleum extraction, refining and fossil power generation), 
which, in spite of rising production, has been shedding jobs through technological advances.” 

Significant trends have emerged with respect to high and low-tech innovation, and innovations in 
policy and governance that relate specifically to the flow of materials (such as waste) and patterns of 
production and consumption have emerged. In China alone, 10 million people are engaged in 
recycling jobs, with 700 000 people involved in recycling electronic products. Globally, more than 2.3 
million jobs have been created in the renewable energies sector (dominated by China). In Africa, 
Kenya has taken the lead and has “one of the most dynamic solar markets in the developing world” 
where 200 000 solar systems have been sold since the mid-80’s with 1000-2000 solar technicians 
being created in the process (Worldwatch, 2008). Renewable energies, clean technologies and 
recycling activities are key sectors that are playing a significant role in the emerging global green 
economy. According to a recent World Wildlife Fund (WWF, 2009/10) report: 

1. “The market for clean technology (CET) is booming, and was in 2007 larger than the pharmaceutical 
industry. It will be the 3rd industrial sector in the world in 2020 (EUR 1600 billion).  

2. The worldwide market for clean energy technology is growing fast. Between 2000 and 2008 wind energy 
was growing worldwide with 24% a year, biodiesel with 31% and solar with 53%. 

3. With a total volume of EUR 630 billion a year in 2007 the clean energy technology market is already larger 
than the pharmaceutical industry worldwide. Sales from energy efficiency products was EUR 540 billion, 
and renewable energy technologies contributed EUR 91 billion.  

4. Despite the crisis it is expected that this growth will continue with 5% a year for efficiency and 15% for 
renewables (in a conservative IEA 450 scenario). This will result in a total market volume of EUR 1600 
billion a year in 2020, making it one of the largest industries in the world.” 

The ‘new green deal’ is here to stay because it is sustaining itself in the global economy. It has 
become more competitive as the costs of technological innovation have dropped as second and 
third generation renewable technologies are maturing, and as critical limits to resources (such as oil) 
have emerged increasing the costs of conventional supply and infrastructure delivery mechanisms. 
As the need for decoupling at scale emerges globally, green sector development will prove core to 
the shift towards decoupling growth from resource exploitation and ecological impacts, and hence 
to long term sustainability.  

 

3 The Current National Policy Context & Trends  
 

At a macro-economic level the New Economic Growth Plan for South Africa (NEGP, 2011) has 
recognised the employment creation potential of the green sector. As outlined in the NEGP (2011), 
in respect of creating jobs through seizing the potential of new economies, green sector 
development features heavily,     

 “The New Growth Path targets 300 000 additional direct jobs by 2020 to green the economy, with 80 
000 in manufacturing and the rest in construction, operations and maintenance of new 
environmentally friendly infrastructure. The potential for job creation rises to well over 400 000 by 
2030 ... Additional jobs will be created by expanding the existing public employment schemes to 
protect the environment, as well as in production of biofuels. The IRP2 [second Integrated Resource 
Plan for electricity] targets for renewable energy open up major new opportunities for investment 
and employment in manufacturing new energy technologies as well as in construction ... In addition, 
the New Growth Path targets 100 000 new jobs by 2020 in the knowledge intensive sectors of ICT, 
higher education, healthcare, mining-related technologies, pharmaceuticals and biotechnology.” 
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In a bid to decouple economic growth from reliance on fossil fuels and high carbon intensivity, the 
new economic growth plan (NEGP, 2011) further outlines that the IRP2, “foresees a near-doubling of 
electricity capacity by 2030, with 33% of new generation coming from renewable sources and 25% 
from nuclear power”. This requires major infrastructural change in respect of electrical power supply 
systems, where the policy and regulations are in place for decentralised power supply, consumption 
and savings management in respect of the national grid. Moreover, the current drive towards re-
envisioning housing from a perspective of developing ‘sustainable human settlements’ that has been 
initiated by the new Minister for Human Settlements (Tokyo Sexwale) has the potential to have a 
major impact on inter-institutional coordination around delivering on the integrated needs of human 
settlements (such as health, food and nutrition, mobility, education, recreation). This in turn 
requires inter-institutional coordination to ensure that the multiple service-delivery needs of 
sustainable human settlements are met, and in the determination of resource exploitation regimes 
and the distribution of material flows as they relate to the sustainability of human settlements.  

Generally speaking, policy-making in respect of environmental concerns has mainly been focussed 
on conservation efforts, which aim to restore, conserve and preserve ecological functions and 
services in South Africa. However, we argue that understanding material flows and resource systems 
that are in operation in the South African economy at various scales and levels of operation can help 
re-assess and re-evaluate the role of infrastructure that underlies development, and how it can be 
reconfigured to ensure more sustainable use of resources.  The Environmental Goods and Services 
(EGS) sector in South Africa was valued at between R14.5 billion and R23.2 billion ($3-4 billion or 1%-
1.6% of GDP) in 2004 according to a report to NEDLAC (Blueprint, 2006). 80% of this activity was in 
the waste management sector. This compares to a global “Low Carbon EGS” sector valued by the UK 
Department of Business Enterprise and Regulatory Reform at $5 trillion (GBP 3 046 billion) in 2008. 
Of this, only 20% is in “traditional EGS” like waste management and pollution control, while 80% is 
made up of low-carbon energy technologies and services (30% in renewable energy, including hydro-
power and 50% in energy efficient transport, fuels and buildings). This number is significantly higher 
than an estimate of $1 370 billion (for 2008) by the International Labour Organization, because it 
uses a wider definition of EGS that includes a wide range of “low carbon” technologies and services.  

South Africa has an average income per capita compared to the rest of the world, but above-average 
energy consumption and greenhouse gas emissions. This is reflected in South Africa’s share of world 
total contribution to the global economy (GDP) at 0.71%, population at 0.73%, land area at 0.82%, 
energy use at 1.14%, greenhouse gases at 1.16%, electricity use at 1.4% and CO2 emissions at a 
whopping 1.6% in comparison to its small population and land area (source: cait.wri.org and others). 
For the purposes of analysis, a “fair share” for South Africa of the global EGS market and jobs could 
be defined as the average of these shares or around 1%. Using the two estimates (ILO and UK Dept. 
of Business), if the size of the South African EGS sector reflected a “fair share” of the global market, 
it would have been worth between $13.7bn and $50bn in 2008. For South Africa to catch up with 
growth in the global EGS market would require the sector to grow at least 3 times in value/size and 
possibly as much as 25 times. Considering a “fair share” of the UK estimate would see the sector 
make up as much as R375bn or 7% of SA’s GDP.  

 

4 South Africa’s Current Growth Path & Implications for Natural 

Resource Management and Use 
 

After 1994, macro-economic policy has emphasized inflation targeting, exchange rate stabilisation, 
accelerated capital flows into and out of the national economy, deregulation of key economic 
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sectors and integration into the global economy through lowering trade barriers. Up until the early 
2000s, debt-financed domestic consumption was the key driver of growth. Since 1994, evolving 
economic policy documents that have dealt with the new post-1994 South African economy have 
(GEAR, ASGISA, IPAP, NGP) all tackled the challenge of finding a way of building up the 
manufacturing and service sectors to increase the employment base within a global economy 
dominated by cheap Chinese manufactured goods and where demand is primarily for cheap raw 
materials. However, this ambition has been frustrated by the fact that the South African economic 
growth trajectory has always been resource and energy intensive (Burns & Weaver, 2008; Mohamed, 
1997; Tyler & Winkler, 2009). In 2006, a World Bank report entitled, “Where is the wealth of nations? 
– Measuring capital for the 21st Century” (WON, 2006) commented that South Africa is “effectively 
at the point where wealth creation just offsets population growth”, and classified South Africa as 
having a combination of high resource dependence and low capital accumulation.  

The development of the South African economy came about largely through the rise of a ‘minerals-
energy-complex’ (henceforth ‘MEC’) in South Africa (Fine & Rustomjee, 1996) that was brokered as a 
“political compromise between large English mining interests and the Afrikaner large business and 
political establishment” (Mohamed, 2010). The MEC has exercised great control over the nature of 
growth in the economy, not purely through production, but through its networked linkages to the 
manufacturing and industrial sector, and especially through the extensive control of investment 
flows that mining finance houses enjoyed  until the 1980s (Fine & Rustomjee, 1996; Mohamed, 
2010). According to Mohamed (2010), with the exception of "a few sectors, such as automobiles and 
components manufacturing," even today, "manufacturing remains dominated by sectors with strong 
links to the MEC.  In short, the manufacturing sectors that have grown, maintained strong links with 
the MEC, while the reverse is true for those industries that do not.” (Fine & Rustomjee, 1996; 
Mohamed, 2010) To some degree, this is evidenced by the fact that base metals (i.e. ferrous and 
non-ferrous metals) were the largest contributor to electricity demand, ahead of the chemicals 
sector (20%). Indeed, according to the South Africa Country Report (SACR, 2005) to the 14th session 
of the United Nations Commission on Sustainable Development “base metals account for over 60 
percent of direct Eskom supplies to industry and forecasts remain significant for the sub-sector up to 
2020”. Moreover, three-fifths of the carbon emitted by the South African economy is attributable to 
domestic consumption while the remainder is due to the balance of emissions embodied in trade 
(BEET: Brent et al., 2009). The provision of cheap electricity through coal-fired power stations, 
originally intended to enable the large-scale extraction of raw materials, continues to underwrite the 
shape of the economy significantly today (Mohamed, 1997,Tyler & Winkler, 2009).  

It is clear, however, from the nominal values and structure of South African exports (DTI, 2010: see 
Figure 2 and Figure 3) that manufacturing outweighs mining in monetary value and percentage 
terms. However, the political and economic coupling of these sectors, initially driven by the financial 
and political power of finance houses dominated by extractive industries, continues to shape and 
influence the South African economy (Fine & Rustomjee, 1996; Tyler & Winker, 2009; Swilling, 2010; 
Mohamed, 2010). These institutional conditions are systemic and continue to dominate the 
behaviour of the South African economy today. Indeed, Tyler & Winkler (2009) state that the 
“minerals energy complex is so central to the economy that it is likely to take decades to change 
dramatically”. Moreover, it is clear that  as the financialisation of the South African economy has 
proceeded, the finance and insurance sectors have grown steadily (source Zalk N, DTI: in Mohamed, 
2010), but its larger “share of GDP were not associated with higher levels of investment.”  Capital 
flight,  and offshore listing of South African companies with low levels of consequent reinvestment 
(Mohamed, 2010) has weakened the investment potential within the country. Moreover, net capital 
flows to South Africa peaked at approximately 8% of GDP in 2001, but have since declined 
(Mohamed, 2010). Furthermore, with limited investment in diversification since 1994 as the 
manufacturing declined, there is sufficient evidence to support the argument that the existing 
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resource and energy intensive growth path of the South African economy has been able to grow 
because of a rise in exports of primary materials on the one hand and debt-financed consumption-
driven growth on the other, with fiscal expansion in order to finance welfare transfers for the 
poorest households. Moreover, we argue on the basis of evidence provided for each sector (see next 
section), that this growth trajectory is unsustainable because the resource flows that it is dependent 
on are being depleted, and that this is reflected in price rises that are in turn undermining the South 
African growth model.  

Consumption & Debt Driven Growth: An analysis of the main components of GDP reveals an 
imbalance in the South African economy which favours consumption rather than investment. From 
an analysis of the expenditure side of the economy, it is clear that most of the GDP in the last 25 
years is driven by final consumption at the household level, which accounts for around 60% of GDP. 
Final consumption expenditure by general government accounts for around 20% of GDP (South 
African Reserve Bank (SARB): see Figure 4). The orientation of the South African economy towards 
consumption based growth rather than investment based growth is significant. In order to maintain 
consumption expenditure, real income growth was not sufficient and households increased their 
debt from 52% of disposable income in 2002 to 81% in 2008 (SARB, see Figure 5). 

Low Levels of Investment with Moderate Improvement: At the same time, fixed investment in the 
economy in relation to GDP has declined substantially from a high of 30% at the end of the 1970s to 
a low of around 15% at the end of the 1990s, before increasing again to above 20% since 2007 (SARB: 
see Figure 6). As pointed out by Eyraud (2009) in an analysis for the period 1996-2006, the 
contribution of fixed investment to growth is relatively low and contributions of consumption 
relatively high when compared to a selected panel of ten faster growing countries. 

Energy & Carbon Intensive Growth:  South Africa is a carbon intensive economy when compared to 
other major developing economies, again with the notable exception of the Russian Federation. For 
the last two decades CO2 per capita hovered between 8 and 10 tons per capita, a figure twice as 
high as in China (despite recent carbon intensification), 4-5 times higher than  Brazil, Indonesia and 
India (World Bank, see Figure 7), and similar to the UK and Germany (where major technological 
interventions are taking place to reduce this).  

Lack of Savings: Given that labour productivity has been an inconsistent determinant of economic 
growth and R&D investments have been relatively low, the question is what role capital investment 
has played. Compared to other countries, capital investment in South Africa has been relatively low 
(Eyraud, 2009). An obvious cause is the low savings to GDP ratio. The ratio of gross savings to GDP 
has declined from a peak of close to 35% in 1980 to a low, but constant level of around 15% from 
1994-2009 (SARB: see Figure 8). According to Eyraud (2009), the savings to GDP ratio is on average 
14% lower in South Africa than selected high growth countries and even increased in the period 
2002-2006 to 16% when compared to 12% over the period 1996-2001. Corporate savings are the 
main driver of savings, especially in 2009, with minimal contributions from households and 
government (SARB: see Figure 9). Households even started dis-saving from 2005 onwards. 

Environmental & Natural Resource Price Pressure: Historically, South Africa’s countrywide inflation 
for all items has been higher than inflation for items related to commodities such as food, electricity 
and other fuels, as well as petrol (Statistics South Africa: see Figure 10) until 2007. This has changed 
in recent years with steep inflationary pressures from these items, although inflationary pressures 
from both petrol and food eased temporarily after peaks in 2008 and 2009 (Statistics South Africa: 
see Figure 11), with increasing again from end 2010. Electricity and other fuel prices have continued 
to rise steeply, partly reinforcing food price rises. Although it does not imply that natural resource 
constraints are by definition the main driver of price increases in recent years, this evidence does 
highlight that the market dynamics for natural resources and natural resource products are changing 
and it may have a depressing impact on demand. For example, a decline in consumption due to 
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rising electricity prices has been observed for the industrial sector in South Africa as analysed over 
the period 1996-2003, and further structural shifts in other electricity using economic sectors of the 
economy is expected with recent high increases in electricity prices (Inglesi & Blignaut, 2010). 
However, there may well be beneficial effects such as investments in more efficient energy systems 
with potentially positive backward and forward linkages. Further research is needed to assess 
whether this is happening and the long-term economic implications.   

In summary, growth in the South African economy is financed by debt-based consumption, with low 
levels of savings and investment, and is highly energy and carbon-intensive.  These factors, whether 
taken alone or in combination, present a serious threat to the sustainability of economic growth in 
South Africa.    

 

5 Key Strategic Vulnerabilities & Challenges to Natural Resources 
 

Unless economic growth is decoupled from rising rates of resource use and negative environmental 
impacts, growth rates will suffer with negative consequences for development. In this section we 
demonstrate that there is a common pattern of resource depletion across a wide range of key 
resource sectors.  

Energy and carbon: The SA economy is largely reliant on water-intensive (1.5litres/1kg coal) coal 
fired power for energy (70% of primary energy) because it has large coal reserves (old estimate 55Bn 
tons, new estimate 28Bn tons), large uranium reserves (261 000 tons), small crude oil reserves (49m 
barrels) and small natural gas reserves (2tcf proven reserves, with potential for up to 27tcf). This 
translates into energy availability of coal at around ~ 810 Etajoules (Ej), uranium at 158 Ej, gas at 
<10Ej and oil at < 1Ej (Winkler, 2006: see Figure 12). The heavy industrial sector (steel and iron, 
mining and quarrying) accounts for over 40% of domestic demand (>1000PJ: Winkler et al., 2010), 
while smaller industries account for up to 25% of demand when aggregated. The residential sector is 
a substantial consumer of both energy and electricity (Winkler et al., 2010: see Figure 13) at 18.58% 
and 17.24% respectively. The energy sector currently supplies 4000PJ to meet demand, and is 
expected to grow with the economy, with contributions from renewable technologies playing an 
increasing role (Banks and Shäffler, 2006: see Figure 14). Where conventional sources of energy 
production are concerned, the projections of fuel prices for nuclear, coal, natural gas and diesel are 
set to rise with diesel prices increasing slightly from the R 203/GJ peak in 2008 to R 259/GJ in 2030, 
while natural gas rises from R 40/GJ in 2009 to R 89/GJ in 2030 (Edkins et al., 2010a: see Figure 15). 
The cost of coal and nuclear fuel per GJ is also set to rise (SAPIA, 2009; SARB, 2010: see Figure 16). 
Nuclear fuel is expected to approach R6/GJ in 2030, while coal for old power plants is thought to 
reach R 6.5/GJ and coal for new power plants rises to R 8.3/GJ in 2030 (SAPIA, 2009; SARB, 2010: see 
Figure 16). Moreover, water prices are also set to rise in the medium to long term (discussed further 
below), which will have an influence on the cost of production of coal-fired and nuclear powered 
electricity. Similarly, global oil prices are also projected to increase to $180 per barrel in 2030 
(Barbier, 2009). The combined effect of this 'double squeeze' due to water and oil demand in a 
'business as usual' scenario will undoubtedly affect the costs of production of conventional coal and 
nuclear powered electrical energy. Continued rolling blackouts are planned for the next five years in 
South Africa, indicating that energy production capacity is being exceeded, and that economic 
growth is being adversely affected. This is also indicated by the large number of private generators 
purchased in the first quarter of 2007 (44 590), compared to 790 in the first quarter of 2003 
(Bloomberg.com, January 24, 2008 - in Friedman, 2009). Moreover, growth is carbon intensive due 
to the reliance on coal fired electrical power, which does not bode well for the future of South 
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Africa's exports into globalised low carbon economy (Brent et al., 2009; Tyler, 2010). Three-fifths of 
the carbon emitted is attributable to local internal consumption while the remainder is due to the 
balance of emissions embodied in trade (BEET: Brent et al., 2009). Potential trade barriers may 
therefore place more of a limit on the energy sector than the availability of resources (Fontagné et 
al., 2001). In summary cheap coal-fired and nuclear energy reliance that is fostered in the short term 
to meet the demand for economic growth may compromise the capacity for economic growth in the 
medium and long terms. 

Oil: After being relatively stable and cheap for nearly two decades from the mid-1980s, the 
international price of oil followed a rising trend from around 2003, reaching an all-time high of $147 
per barrel in July 2008 (IMF: see Figure 17). Subsequently, the oil price fell dramatically in the wake 
of the global financial and economic crisis, but over the past year it has stabilized at around $70-85 
per barrel, which is high in inflation-adjusted, historical terms. A fifth of SA's primary energy supply is 
derived from oil (DME, 2006), of which 70% is imported, and 30% produced domestically. National 
crude oil reserves total 15 million barrels as of January 2010 (EIA, 2009). The transport sector 
consumes approximately 75% of petroleum fuels in SA. Absolute production of petroleum products 
rose between 1998 and 2009, but the petroleum dependency of GDP has decreased, indicating some 
level of decoupling (SAPIA, 2009; SARB, 2010: see Figure 16). The era of cheap oil is over, and oil 
prices are expected to be more volatile in an era of peak oil production. With a projected decline 
due to peak oil that could lie between 2-5% per annum (Hirsch, 2008), the future volatility of oil 
prices is expected to be high.. Low cost crude oil reserves are likely to be depleted within a few years 
in the absence of other discoveries. Moreover, domestic refining capacity has been outstripped. 
Evidence for a global oil peak before 2030 is strong (Sorrel et al., 2009: vii), although oil prices may 
drop in a recessionary global economy. In this respect a 1% decline in oil production will likely result 
in a 1% drop in the gross world product (Hirsch, 2008). In light of the projected decline between 2-
5%, the global dependence on oil will be tested in this century, and developing alternative sources 
will become necessary to ensure growth.  

Total liquid fuel supply disruption is estimated to cost the South African economy R1Bn per day (in 
2005 terms; DME, 2007a). Current and possible future crude oil reserves should enjoy higher 
resource rents from a strategic perspective i.e. ensuring resource asset security. The transport sector, 
which is the largest consumer at 75%, is argued to be the first and most obvious point of 
intervention. However, as of 2010 there was no major government initiative to analyse the medium- 
to long-term impact of rising oil prices, oil price volatility and oil peak. 

Minerals: Mineral resources and mining have been integral to the South African economy for well 
over a century. The country produces a wide range of minerals, including: coal, gold, platinum group 
metals (PGMs), iron ore, diamonds, copper, nickel, manganese, chromium, uranium and several 
others. In addition, South Africa produces rock phosphate, which is an essential mineral for 
agriculture. Despite the historical significance of minerals, the share of the mining and quarrying 
sector in the economy as a whole has declined from a high of 21% in 1970 to less than 6% in 2009. 
Nevertheless, mineral products still account for approximately half of all export earnings and are a 
significant source of tax revenues (GCIS, 2010). Production volumes for most of the principal 
minerals have grown reasonably steadily over the past three decades, the major exception being 
gold, whose output has followed a declining trend (Statistics South Africa: see Figure 19). Overall 
mineral production has been almost flat. South Africa boasts over 80 per cent of the world’s PGM 
reserves (GCIS, 2010) and is by far the world’s top producer of these metals. Iron ore is exported via 
the port of Saldanha Bay and is also used domestically to produce steel. Coal is of particular 
importance to the South African economy because of its role as the principal energy source. Coal 
provides over 70% of South Africa’s primary energy supply, supports almost 90% of electricity 
generation, and provides feedstock for nearly a quarter of the nation’s liquid fuels via Sasol’s coal-to-
liquids process. Coal is also used in steel production and converted by Sasol into petrochemical 
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products. Furthermore, a quarter of the annual coal output is exported, generating significant 
foreign exchange earnings. Uranium, another strategically important mineral, has historically been 
produced in South Africa mainly as a by-product of gold or copper mining, although several 
dedicated uranium mines are currently under development (WNA, 2010a). Phosphate rock reserves 
are concentrated in only a few countries and South Africa is in the fortunate position of possessing 
the world’s third largest reserves (9% of the world total) after Morocco/Western Sahara and China; 
South African production in 2009 was 2,3 million tonnes (USGS, 2010). Foreign demand for South 
Africa’s export minerals can be expected to continue to grow.  

Demand for gold will likely rise in a global economy plagued by economic crises and mineral 
commodities such as iron ore is underpinned by strong economic growth in emerging economies, 
notably China and India. Domestic consumption of coal, which increased by an annual average 2.5% 
between 1980 and 2009 (BP, 2010: see Figure 20), is also set to grow further. Eskom is in the process 
of returning to service three coal-fired power stations and is constructing two new large coal power 
stations (Medupi and Kusile). The combined consumption of these five power plants could raise 
Eskom’s annual coal consumption by 50 million tonnes (from 123 Mt in 2009). If Sasol were to build 
the mooted new coal-to-liquid plant in the Waterberg area, it would require about another 20 Mt of 
coal a year (a 50% increase on Sasol’s current consumption). Thus the domestic demand for coal 
could rise by some 70 million tonnes or 60% over the next decade.  

The prices of mineral commodities are determined in international markets. In the case of coal and 
gold, although South Africa is an important producer, it is a price taker on global export markets. For 
PGMs, however, South Africa’s dominance of world production means that domestic production 
levels can influence world prices, as was evident for example during the 2008 electricity crisis, which 
curbed production. In recent years, international coal prices have generally tracked the world price 
of crude oil (IMF: see Figure 21). The price of gold has recently risen to a nominal record, although in 
inflation-adjusted terms the metal is still cheaper than it was during the spike of 1980. The platinum 
price rose substantially in the 2000s along with many other commodities, but the collapse in 
demand (mainly as a result of lower demand for automobiles, which use platinum as a catalytic 
converter) resulted in a sharp – although temporary – drop from 2008 to 2009. In general, robust 
demand growth from China, India and other emerging economies is likely to continue to support 
mineral prices over the medium to long term, although further volatility is a distinct possibility. 
Global phosphorus production from mined phosphate rock reserves could reach a peak and begin to 
decline around 2033, which is likely to lead to the continuation of much higher prices of this 
essential mineral (Cordell, Drangert & White, 2009).  

While demand for and prices of mineral commodities look set to remain strong, there is growing 
evidence of supply constraints for at least some of South Africa’s key minerals. South Africa’s annual 
gold output reached a peak in 1970 at approximately 1,000 tonnes and has been on a downward 
trend ever since (Hartnady, 2009: see Figure 22). This is despite massive capital investments, 
technological improvements, and the recent upward trend in the gold price. The cause is clear: more 
than a hundred years of exploitation and consequently declining ore grades. After being the world’s 
foremost producer of gold in the 20th century, in recent years South Africa has slipped to fourth 
position. According to the Government, the country’s gold reserves stand at 36,000 tonnes (GCIS, 
2010), representing some 40% of the global total. However, using mathematical techniques 
developed by Deffeyes (2001) and historical production data, Hartnady (2009) estimates the 
ultimate recoverable resources (URR) of gold over the entire historical period to be less than 54,000 
tonnes, with just under 3,000 tonnes of remaining reserves after subtracting cumulative production 
through to 2007. This implies that the Witwatersrand goldfields are approximately 95% depleted and 
production is likely to fall permanently below 100 tonnes per annum within the next 10 years 
(Hartnady, 2009: 329). The production of uranium associated with gold mining can be expected to 
continue to decline as gold reserves dwindle. However, there appears to be significant scope for new 
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uranium mining. According to the World Nuclear Association (WNA, 2010b), South Africa had 
435,000 tonnes of known recoverable sources of uranium, representing 8% of the world total as of 
2007. South Africa’s phosphate rock reserves are estimated at 1,5 billion tonnes (USGS, 2010), which 
would last 650 years at the 2009 rate of production of 2,3 million tonnes. 

The case of coal reserves and potential future production is even more controversial than that of 
gold. The official government figure for reserves was revised downward sharply from nearly 50 
billion tonnes in 2003 to approximately 28 billion tonnes in 2007 (Hartnady, 2010). However, recent 
peer-reviewed research casts doubt on even this latter figure. Rutledge (2010) estimates that 
remaining reserves of coal in Southern Africa may be as low as 10 billion tonnes. Similarly, using the 
Hubbert linearization technique, Mohr and Evans (2009) estimate South Africa’s ultimately 
recoverable reserves (URR) of coal at 18 Gt (including 8 Gt of cumulative, historical production which 
means there is 10 billion tonnes left in the ground), which yields a forecast of peak annual 
production in 2012. Using similar techniques and historical production data, Hartnady (2010) 
estimates that coal output is likely to peak by 2020. Patzek and Croft (2010), recognising that over 
time the quality and energy content of mined coal deteriorates, estimate that South Africa’s coal 
production from existing mines, when measured in energy units, peaked in 2007. They further 
contend that future new mines are unlikely to reverse the trend given the long lead times required 
for their development, and the fact that the most accessible and high quality coal reserves tend to 
be mined earlier on. Hartnady (2010) points out various problems with the relatively undeveloped 
Waterberg coal field, including geological and water constraints.  

Although other mineral deposits in South Africa (e.g. PGMs) are less depleted than gold (and 
possibly coal) reserves, it is merely a matter of time before they too run into production constraints 
as a result of their non-renewable, finite nature. In addition to the physical resource limits of the 
various minerals themselves, two other factors could potentially constrain future mineral production, 
namely constraints on the country’s supplies of energy and water – both of which are used 
extensively by mining. The electricity crisis in 2008 clearly demonstrated the energy-intensiveness of 
mining, and enforced production cuts at a number of mines. Eskom has warned that electricity 
supply will be under severe pressure for at least the period 2011 to 2016, which could put a brake on 
growth. Furthermore, as mineral ore grades decline over time, the amount of energy required to 
produce a unit of mineral output will rise (Bardi, 2008). Water scarcity could limit future production 
of both coal and PGMs (Glaister & Mudd, 2010). In addition to resource scarcity and depletion, 
another critical sustainability issue facing the mining sector is environmental degradation. This 
involves land degradation, but also pollution of water resources with toxic metals and acid mine 
drainage, which are reaching critical proportions in areas surrounding Johannesburg (Turton, 2008). 
The Department of Mineral Resources recently acknowledged that at current rates, it would take 
2900 years to rehabilitate South Africa’s derelict and abandoned mines alone (Business Day, 2010).  

Water: Cheap water (and energy) has historically been the backbone of macro-economic growth in 
South Africa, which has involved externalising costs on social-ecological systems (Adler et al., 2007). 
The total national water resource, including mean annual runoff and groundwater is 59.5Bcm in non-
drought years (WWR2005: Middleton & Bailey, 2008). Full supply capacity of dams is 31.721Bcm, 
translating into a surface capture of 64.4% (WWR2005: Middleton & Bailey, 2008). Demand pressure 
for economic growth is greatest on the Limpopo and Orange River basin systems, which sustain 70% 
of the total national economy. South Africa also captures the major portion of the water shared with 
Lesotho, Botswana and Namibia, Swaziland and Mocambique in transboundary river catchments. 
Water prices in the sub-Saharan region are expected to rise as much as 40% in the medium and long-
terms (Muller, 2007). However, there is evidence that critical water availability and ecosystem 
reserve limits have been breached. 82% of freshwater ecosystems are officially classified as 
threatened, 50% of wetlands have been destroyed and 36% of fish are threatened (Driver et al, 
2005). Surface capture of 64.4% is above the 60% margin above which ecological problems can be 
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expected (O' Keeffe et al., 1992; Rabie & Day, 1992). In both the high and low water use scenarios 
evaluated in the National Water Reconciliation Strategy (NWRS, 2004: see Table 2 and Table 3), 
shortfalls are projected i.e. 2044 Mm3/yr by 2025 in the high scenario and by 234 Mm3/yr by 2025 
in the base scenario, respectively.  

By 2004, 98% of the total water resource had already been allocated in South Africa (NWRS, 2004). 
All the evidence points to increasing levels of eutrophication in the dam impoundments across the 
country, which affects water quality (evidenced by microcystin in severe cases). The water crowding 
index (WCI) is projected to be over 2 times the limit associated with social cohesion and stability by 
2025 in all major South African river basins (NWRS, 2004: see Table 4 & Figure 18). Climate change 
projections lean towards greater variability in temperature, precipitation and wind. While 
precipitation may be projected to increase in the Eastern escarpment of the country, it will decrease 
in the western half.  

The National Water Act is the key policy framework governing water in South Africa, and in a sense, 
establishes the basis on which the resource rentals for water are established. The mining sector is 
not subject to this policy. If it was, then this would transform the mining sector into the largest 
investor in pollution reduction using new technologies, including technologies that make phosphate 
removal viable, as well as the reversal of endocrine disruption via chemical removal and extensive 
mine water treatment. The biggest challenge might well be future technologies that could 
productively re-use AMD by decanting it as feedstock for the purpose of hydrogen production. A 
policy on resource rents to force mining into water management needs to take into account the 
large amounts of mining related waste that is currently classified as 'spoil' and thus as a future 
resource. This is the single largest waste stream in the country (that has very large remedial costs for 
biodiversity restoration and agricultural systems) remains invisible to waste management legislation 
(Adler et al., 2007; Godfrey et al., 2007; Oelofse et al., 2007; Oelofse, 2008a; 2008b). 

Waste: Total waste output is equal to municipal solid waste of around 24Mt/yr, plus  430Mt/yr of 
mining related waste, and 34Mt of power station ashes (DEA, 2010; Eskom, 2010a; Godfrey et al., 
2007). By 2025, it is estimated that 70% of South African citizens will reside in cities and towns. 
Limited landfill space, increasing waste volumes and higher environmental protection standards are 
raising the costs of waste disposal for all waste generators. Domestic waste charges will increase by 
18% in 2010 and landfill disposal fees will increase by up to 38% (CoCT, 2010). Over the past 5 to 7 
years, landfill costs in most cities in South Africa have doubled. Prior to the economic crisis of 2008, 
cities were producing MSW at a higher rate than the economic growth rate, indicating the need for 
decoupling initiatives at the macroeconomic scale. Landfill capacity is rapidly diminishing, and high 
levels of MSW, in combination with urbanisation, is increasing pressure on current landfill capacity. 
Landfills produce methane and leachate, and both can increase under climate change conditions 
with greater variability in temperature and precipitation and constitute a risk to ecosystem and 
human health in the long term. Currently, it is estimated that about 90 000 people are employed in 
the recycling sector in South Africa (Goldblatt, 2009), but quite a bit of this employment is informal 
and often unsafe and dangerous. Two of the key opportunities in coping with MSW constitute 
recycling methane from landfill and recycling non-hazardous and hazardous waste. Existing policy on 
waste is governed by the waste management strategy and act (Waste Act, 2008). At a more abstract 
level, it is the high level of domestic household consumption amongst the top 20% of households 
that leads to the high levels of per capita waste, and acts as a macro-economic driver of the waste 
sector. Combined with a lack of infrastructure to aid recycling efforts, we have the recipe for 
increasing waste streams, but this also affords an opportunity for policy to be redirected towards 
recycling. 

Food security & agriculture: The global food system is characterised  by environmental degradation, 
high dependency on fossil fuels, marginalisation of small farmers and high levels of food insecurity 
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amongst poor rural and urban households (IAASTD, 2008a). Critical issues for the food security 
challenge in South Africa are that 51% of households experience hunger and 28% are at risk of 
hunger (NFCS-FB, 2007: McLachalan & Thorne, 2009). In urban areas, 70% of poor urban households 
reported conditions of significant and severe food security (Frayne et al, 2009). 50% of women and 
30% of young men are obese and follow unbalanced diets high in saturated fats and sugars, leading 
to chronic disease amongst the poor (Dept of Health, 2007). Critical limits to agricultural production 
are due to a shortage of arable and high fertility land, current and projected climate change effects 
on water, exacerbated by the fact that South Africa is a dry country. However, agriculture currently 
consumes over 70% of national water supply, and contributes around 4% of GDP, even though 
volumes of farm produce have increased, along with revenues. The sector also employs 8.5% of the 
national employed workforce. Energy & oil price increases have negative impacts on farmers, who 
struggle to survive as profit margins shrink  (Schulschenk, 2010). Pressures exerted by global retailers 
on food prices have artificially lowered food prices, leading to increased pressure on commercial and 
small farmers alike at a global scale, which is now globally one of the professions with the highest 
suicide rates in both small scale and commercial scale farmers (Patel, 2007). Climate change impacts 
on water may reduce soil moisture, and maize production may fall by ~30%. Commercial farmers in 
South Africa, by and large, already practise precision farming, and are already within high water 
efficiency standards. Existing policy for food security and agriculture do not support a green oriented 
food economy, and mainly focuses on commercial agriculture, and not on small scale farmers. 

Soil: Due to high exploitation of the low levels of arable land (13%: Directorate of Agricultural 
Statistic, 2008) in South Africa and the high vulnerability of soils due to inherent erodibility (Le Roux, 
2007) and parent material - which has low levels of organic carbon in the soils (De Villiers et al., 2002) 
- South African soils are particularly susceptible to degradation. High levels of soil degradation have 
already occurred (Gibson et al, 2005: Musvoto, 2008). According to remote sensing analyses 
conducted by Bai and Dent (2007) land degradation has occurred on 41% of all cultivated lands in 
South Africa. Erosion by water and wind are considered the most critical drivers of degradation. 
While land may be viewed as a resource, soil fertility is an ecosystem service which serves as the 
foundation for viable agriculture and food security. However, at current rates of productivity South 
Africa's 14 million hectares of arable land can feed at most 35 million people (DEAT, 2008). However, 
up to 5 million hectares of this land may well already be degraded. Threats to soil security, viewed in 
this light, may have far reaching effects on the economy and food security. As such, it makes sense 
to favour interventions that can promote eco-agriculture and practises that restore soil health. As 
previously mentioned however, farmers in particular are currently subject to higher external 
pressures as participants in the global market, and taxation may prove less effective than tariff 
incentives and shared royalty and profit schemes that promote greener, agro-ecological practises. 
Sustainable agricultural practises for restoring and maintaining soil health include organic farming, 
bio-dynamic farming, biological farming, ecological agriculture, regenerative farming, etc. (IAASTD, 
2008). Current policy, such as the Rural Development Strategy, aim to expand agricultural activities 
but do not take into account the issue of soil fertility explicitly, but tend to focus mainly on overt 
forms of degradation such as erosion and desertification (NFSD, 2008). The 2008 National 
Framework for Sustainable Development makes full recognition of the limitations on soil resources 
and the potential impacts of this on economic growth. Policy that incentivises soil health restoring 
and maintaining land use activities and agricultural practises are required and should be used to help 
stimulate and expand the introduction of greener soil practises. Likewise, land-use activities that 
have a highly degrading impact on valuable soil resources should be incentivised to take measures to 
reduce degradation 

Biodiversity and green infrastructure: South Africa is known as a biodiversity hotspot, with large 
protected world heritage sites of pristine natural diversity and beauty, which attracts large numbers 
of local and international tourists and conference goers. It is also a prime destination for sporting 
events, due to the variety of recreational activities that are available, most of which involve 
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ecosystem services (e.g. clean river and marine water, etc.). Species loss has been estimated to 
exhibit a decrease of almost 18% since pre-colonial periods, according to Biodiversity Intactness 
Index (BII) scores estimated by Biggs, Reyers & Scholes (2006). Where ecosystems are concerned, 
34% of all terrestrial ecosystems are threatened, 82% of freshwater ecosystems are threatened, 36% 
of fish are threatened, 62% of estuaries are threatened, of which 62% of estuaries are endangered 
(Driver et al., 2005). Drivers of these changes include human activities and climate change. South 
Africa clearly benefits a great deal from the existence of its biodiversity, which serves as an attractor 
for tourism and other related industries. Moreover, the ecosystem services that are derived from 
biodiversity may be considered alongside the potential of biodiversity to yield economic benefits, to 
aid with increasing livelihoods and employment, and with health and nutrition. Programmes that 
have aimed at protecting biodiversity, such as the alien clearance programme and the working for 
water programmes, have proved successful, and with high employment rates. The main contention 
in this chapter is that the conservation biology approach to biodiversity relies on preservation, 
whereas what is needed is that we approach all forms of development with the aim of establishing 
human-nature linkages that preserve, restore and complement the ecologies wherein human 
activities are located. As such, the precautionary principle informs the National Biodiversity Act, and 
the National Environmental Management Act  (Swilling, 2010). As such, policy needs to consider the 
resource rentals of biodiversity-based ecosystem services in implementation of infrastructural and 
other developments, and utilise these to stimulate more eco-restorative activities, whether in the 
urban, suburban, rural or industrial setting. Incentivising agricultural and developmental activities 
that ensure long term sustainability is critical, but so is penalising development and agricultural 
activities that act irresponsibly in respect of biodiversity and the environment. 

 

6 Towards a Viable Sustainable Long-Term Growth Path for South 

Africa  
 

Identifying interventions is useful in understanding what can be achieved in transitioning to a green 
economy in SA. However, the question of how to transition is in turn related to the question of how 
to coordinate interventions that may unfold along different strategic trajectories. We need a 
framework for evaluating and understanding transition, and in this respect, we have adopted the 
multi-level perspective (MLP) on transitions (Grin et al., 2010). In the case of South Africa, where 
different states of readiness exist in respect of different sector and technology domains, a multi-
phase transition is required, one that can help coordinate the different sector-specific strategies to 
achieve decoupling at the whole system scale. The multi-level perspective (MLP) on transitioning to 
a more sustainable order discriminates between three levels in its framework i.e. niche innovations, 
socio-technical regimes and the macro-level landscape. 

In the MLP transitions are critically dependent on “activities within niches” (Smith et al., 2010 In 
Press). Socio-technical niches are comprised of “small networks of actors” that mobilise learning on 
“multiple dimensions” to exploit novelties and to “link different elements into a seamless web” (Grin 
et al., 2010). Niches are protective spaces for incubating path-breaking alternatives, and have 
historically provided the seeds for transition through overcoming the “constraining influence of 
regimes, branch out, link up with wider change processes and drive transformations in those same 
regime structures over the long term” (Smith et al., 2010 In Press). Niche success ultimately relies on 
“broader circles of powerful actors becoming involved in ways that mobilise widespread social 
legitimacy” (Smith et al., 2010 In Press; Schot, 1998), hence the role of the state in developing niches 
is obvious in South Africa, where the state is, and has traditionally been, the largest powerbroker in 
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terms of development. In contrast to niches, which are experimental, and hence transitory in nature, 
socio-technical regimes are “dynamically stable” (Grin et al., 2010), and consist of multi-dimensional 
ongoing processes  involving market user preferences, industry, policy, technology, science and 
culture, which frame and constrain the regime. Structurally, they are constituted “from a co-
evolutionary accumulation and alignment of knowledge, investments, objects, infrastructures, 
values and norms that span the production-consumption divide”. The “institutional and material 
interdependencies constituting the regime mean realignments tend to be path dependent and 
incremental”, leading to more stable, cumulative change effects, rather than radical changes (such 
as within niches). Niches have to attain cumulative power of scale in order to transition and ‘break 
through’ to the regime level and transition to becoming normative at the regime level. A socio-
technical landscape functions at the macro level to provide a “highly structural context for both the 
regime and niches”, and includes “processes that span societal functions and unfolds autonomously 
of particular socio-technical regimes”. They serve as an “influential backdrop” to the evolution of 
regimes and niches (Smith et al., 2010; Geels & Schot, 2007). Changes in landscape can acts as 
sources of pressure “for change on the regime level: they prompt responses from within the regime; 
and they generate opportunities for niches”. They include macro-processes such as demographic 
change, cultural change, geophysical constraints, capital flows and global warming and can work to 
reinforce or place severe pressure on regime trajectories.  

We have used the multi-level perspective and decoupling as central concepts for the following  
reasons. In respect of the multi-level perspective: the distinction that is made between landscape, 
regimes and niches by the multi-level perspective on transitions to sustainability is useful because it 
explains ‘lock-in’ at regime level and why regime change is unlikely without niche innovations. It also 
explains the emergence of niche innovations that tend to respond to the tension that opens up 
between new landscape-level pressures and the regime that does not know how to change. The MLP 
valorises the importance of niche innovations as precursors for change and therefore also sets an 
agenda for a developmental state that is interested in sustainability, i.e. it might be as – or even 
more - important to support niche innovations than focussing exclusively on regulatory interventions 
to change entrenched regimes (such as, for example, South Africa’s coal-based electricity production 
system). In respect of decoupling: the decoupling perspective is important because it brings into play 
material flows and precisely what macro-economic policy needs to focus on, namely ways to 
decouple growth rates from rates of resource use as the key to realising the overall macro-economic 
goal of building a knowledge-based economy that is less resource and energy intensive (Fischer-
Kowalski & Swilling, 2010).  In this study, the descriptions, analyses and arguments made thus far, 
can be summarised into the MLP framework of landscapes, regimes and niches, in the sense that 
exogenous ‘landscape’ pressures and constraints were explored in section 2, regime trends, 
characteristics, constraints and pressures were explored in  3, 4 & 5. The summary of the core data 
presented in sections 4 and 5 effectively points to landscape pressures and the intransigence of 
regime-level responses, demonstrating empirically how resource constraints have negative 
consequences for both growth and development.  

Landscape pressures: The socio-technical landscape that South Africa finds itself in is acutely 
sensitive to changes in the global economy and to changes in global and regional climates and 
resource flows. Changes in the global economy that are relevant for the South African context 
includes the emergence of the green sector and carbon economy, post-2008 recessionary pressures 
that have resulted in increased unemployment (i.e. globally and in South Africa), scarcity of key 
resources such as oil and rare earth minerals, and the emerging drive towards decoupling as a 
foundation for economic growth in developed and key developing countries. Global climate changes 
are having severe effects in the Sub-Saharan African region, and South Africa is particularly 
vulnerable to these changes, being a water scarce country that is already over-allocated in terms of 
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water supply, and having reached energy supply limitations in 2007/8. These price signal pressures 
combine to play havoc with South African household budgets and business planning.  

Regime trajectories: Like all national economies, the South African economy is an agglomeration of 
socio-technical regimes. As far as resources are concerned, the most significant socio-techical 
regimes are those that make possible the production and consumption of energy (coal-based 
electricity production), metals and minerals, food, water, solid waste and mobility. These sectoral 
regimes operate within spatial regimes that are reflected in the way South Africa’s urban 
infrastructures are designed, configured and operated – a pattern with deep roots in the evolution 
of South Africa’s racial urbanism. A ‘green economic growth path’ will entail interventions that 
reconfigure these sectoral and spatial regimes. Indeed, the investments in knowledge and system 
change to achieve this may well create the new value chains and consumer demands required to 
push the South African economy beyond the current debt-financed consumer-driven growth 
underpinned by energy and resource intensive primary and secondary production. This under-
diversified economy will become increasingly less competitive as it under-invests in the capacity to  
adapt to landscape pressures. The ecological dimension is dominated by the threat posed by climate 
change, as South Africa, as a water-scarce country is especially vulnerable to climate change effects 
on spatio-temporal changes in vegetation and biodiversity, on soil quality and fertility, on agro-
ecological systems, and to the threats posed by flooding, droughts and fires. Each resource sector 
discussed in the previous section has cross-sector interdependencies with each other to a larger or 
lesser degree. The price of energy, for example, is dependent on the price of water. The availability 
and quality of water, in turn, is dependent on how well the relationships between land-use change 
and catchment scale management are managed at, and for how well we prepare for externalities 
such as climate change, and changes in regional water availability. In addition, each resource sector 
also has inter-institutional interdependencies and may work against each other if coordination 
around critical cross sector resources is poor. A case in point is the location of the institutional 
mandate for managing mining waste and for ensuring that the mining sector complies with water 
permit requirements. In the case of water and energy, inter-governmental collaboration in the 
region is necessary to ensure overall regional growth. However, as we have shown, the critical limits 
for water availability and ecological reserve at a national scale have already been breached. Energy 
limits have also been reached and already in evidence in the case of electricity. Moreover, at the 
macro-economic level, the resource sector thresholds that are being breached are linked to the high 
consumption, debt financed and resource intensive growth trajectory of the South African economy. 
Taken together, this indicates that inter and intra-governmental coordination of the cluster of socio-
technical regimes that conduct resource flows through the economy is a necessary precondition for 
building a green economy  at the national scale, where sectors that are critical for growth are 
concerned.  

 Niche innovations: There is plenty of evidence of a wide range of responses to the landscape 
pressures that South Africa’s economy, society and eco-systems face. Some of these are policy and 
regulatory shifts that open up spaces for niche innovations, while others are emerging from niche 
innovations to impact on wider socio-technical regimes. These include the following: 

 the passing of the National Integrated Waste Management Act in 2009 that provided for the 
introduction for the first time of the globally recognised “3R” framework – reduce, recycle and 
re-use; 

 the National Environmental Management Air Quality Act of 2004 was a response, albeit lacking 
in several respects, to the declining quality of the air that we breathe, in particular in urban 
areas, resulting for example in rising health costs to treat respiratory diseases; 

 the introduction by the Department of Agriculture of a “land care” programme aimed at finding 
ways of rehabilitating the quality of our soils, even though virtually no funds are allocated for 
this task – contrast this to Cuba and China, with the former making soil rehabilitation via organic 
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farming methods a top security priority after the fall of the Soviet Union in 1990, and the latter 
deciding to incentivise organic farming methods as a key element of its rural development 
programme that targets the well-being of 600 million rural Chinese who still live in the rural 
areas and where the bulk of China’s food comes from. (Unfortunately, South Africa’s 2009 Rural 
Development Strategy makes no mention of the need to rehabilitate South Africa’s soils even 
though it assumes millions will make a living cultivating these soils.) 

 the National Water Resource Strategy has been a focus of the Department of Water Affairs 
(DWA) for a number of years, but a greater sense of crisis is evident in the work that is going into 
the Water for Growth and Development strategy which acknowledges that South Africa has a 
limited water supply that will negatively affect future growth and development strategies. 
However, practical implementation to radically change water management systems at municipal 
level has yet to materialise and there is doubt that DWA has the capacity to implement a 
sustainable water resource strategy; 

 the introduction of the Renewable Energy Feed-In tariff in 2009 that made it possible for 
investors to establish renewable energy plants that will feed energy into the national grid in 
return for payments from ESKOM – in practice, however, little progress has been made due to 
policy and regulatory uncertainties; 

 the introduction by the National Department of Human Settlements of a national programme to 
bring sustainable resource use criteria into the design of the settlement projects and houses that 
it subsidizes across the country, with special reference to things like densities, orientation of the 
buildings, roof overhangs and insulation, installation of solar hot water heaters, and sustainable 
use of water and waste resources; 

 the inclusion of carbon taxes into the national budgets since 2007. This makes strategic sense 
because the transition to a low-carbon economy can best be achieved via a slow and gradual 
decrease in the carbon intensity of the economy via taxes and incentives that increase the price 
of carbon in ways that can capture the revenues generated for re-investment in low-carbon 
technologies; 

 the adoption by the Department of Science and Technology of the Global Change Grand 
Challenge policy framework which provides for a ten year investment in sustainability science 
that will develop for South Africa the skills sets and knowledge base for designing and 
implementing more sustainable production and consumption systems; 

 there has been a big shift within the transport sector in favour of large-scale investments in 
public transportation systems that will, hopefully, gradually lead to much more aggressive 
measures to retard the growth of private car consumption and use; 

 the adoption by Cabinet in 2008 of the LTMS and the NFSD already mentioned, thus effectively 
elevating the status and influence of the Department of Environmental Affairs; 

 the significant moves emanating from the Cabinet’s Economic Cluster to formulate a ‘green 
economy’ approach, including the Green Jobs and Industries for South Africa initiative (known as 
“Green-JISA”), and a government summit in May 2010 on the Green Economy; 

 Section 12.2 of the Industrial Policy Action Plan released in February 2010 by the Minister of 
Trade and Industry refers specifically to the need for “green and energy-saving industries” 
because rising energy costs “render our historical capital and energy-intensive resource 
processing based industrial path unviable in the future”.  

  the National Treasury’s Carbon Tax Discussion Document released in 2010 makes it clear that 
the National Treasury wants to use taxation to reduce carbon intensity and incentivise green 
economy investments; 

 the slow and painful process of formulating and adopting a National Climate Change Policy 
Framework, largely driven by the need to position South Africa globally as a player in the global 
climate negotiations  – the National Climate Change Response Strategy was scheduled for “mid-
2010”; 
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 the Department of Energy has agreed to commence the process of revising the Integrated 
Resources Plan in April 2010, and in late 2009 it appointed consultants to write the long awaited 
Renewable Energy White Paper – however, by mid-2010 it was clear that these two policy 
processes were moving in opposite directions with the former reflecting ESKOM’s strategic 
perspective, while the latter – funded by the World Bank – more in line with global trends; 

 the Department of Energy released in December 2009 the Solar Hot Water Framework that 
promised to ensure the delivery of 1 million solar hot water heaters; 

 as far as the key eco-system services were concerned, significant progress has been made, 
including  the passing of the National Environmental Management Biodiversity Act (NEMBA), the 
National Environmental Management Protected Areas Act (NEMPAA) in 2004, and the National 
Environmental Management Integrated Coastal Management Act in early 2009; 

 connections between sustainable resource use and livelihood creation are recognised in 
programmes such as Working for Water, Working for Wetlands, Working for Land, Working for 
Energy, LandCare, Coast Care and the Integrated Sustainable Rural Development programmes. 

 

All these initiatives can be traced in one way or another to resource constraints and the negative 
implications for both growth and development. Some emerge from niche innovations (e.g. the Feed-
In Tariff) while others create the space for niche innovations where capacity exists to exploit the 
opportunities created (e.g. the new 3R approach in the waste sector).  All suggest that alternatives 
to resource and energy intensive growth are possible. However, these are ad hoc sector-specific 
responses that are not articulated as part of a coherent overall transition to a green economy.   

It is not difficult to identify the mismatch between the current trajectory of the socio-technical 
regimes that constitute the infrastructural core of the South African economy and the landscape 
pressures that are evolving at the global and national scale. We therefore argue for regime level 
change in South Africa, which takes into account the complexities of the human, economic and 
ecological dimensions of transition that is required for sustainable growth that leads to a better 
quality of life for all. The pursuit of regime level change should orientate interventions that are made 
at regime and niche levels in the South African economy. For example, regulatory change aimed at 
transforming the energy regime from coal-based generation to renewable energy generation will 
probably fail if mature niche level innovations are not in place to confirm what is viable. Where the 
phasing of transitions is concerned, it is obvious that policy, incentives and regulation needs to be in 
place in order for regime change to occur and that governance arrangements need to adapt to 
changes that emerge from the dynamics of niche development activities. 

7 Possible Strategic Interventions to Decouple Economic Growth 

Rates from Resource Use  
 

Amidst the range of developments occurring in South Africa there are valuable opportunities in 
ongoing and planned developments that can serve as a springboard for green economic sectors. 
These are outlined in the Statement of the Infrastructure Development Cluster (1 March 2010). 
Amongst the sectors that valuable interventions are taking place are water, energy, transport, 
telecommunications and the broadcasting digital migration, and conservation initiatives such as 
working for water, working for wetlands and the alien clearance programmes that are already 
underway in various provinces in South Africa. Somewhat lagging behind is South Africa’s waste 
management programme, and there is correspondingly a large opportunity to establish local 
recycling industries and behavioural change by introducing wide-scale recycling infrastructure 
throughout South Africa that can serve as a safe, facilitative base infrastructure for establishing 
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recycling jobs and industries that are safe, reliable, lucrative and rewarding. The following table 
summarizes the most prominent areas of investment, competitiveness and job creation potential in 
South Africa, along with an estimate of the order of magnitude (rather than an exact number) of the 
opportunity (see Table 1).    

Table 1: Order of Magnitude Scale of Investment in Key Sectors & Job Creation Potential 

Investment Competitiveness Jobs 

Renewable energy: solar, 
wind, bio-energy [R10bn’s] 

Solar, coastal wind electricity White collar: [5 000+] in planning, 
engineering, enviro-management… 

Transport: EV (batteries) and 
public transport [R10bn’s] 

Water savings and waste water 
treatment 

Blue collar: [20 000+] energy supply and 
savings component manufacture and 
installation 

Energy savings: SWH, smart 
meter [R1bn’s] (+ deferred 
power station investment) 

Public transport (rail, BRT): displace 
imports, working cities 

Job opportunities: [100 000+] in “Working 
for…”, land-based industries (eg. bio-energy) 
and recycling 

ICT: Smart grids, buildings  Motor industry: move to EV and 
redeploy skills + mnf. capacity in 
clean energy 

Livelihoods: bio-energy, PV, PES [500 000+] 

 

Note that these are provisional figures based on 2004 data drawn from Blueprint (2006) – a FRIDGE 
report for NEDLAC. In that sense, more detailed implementation level planning would be best served 
using more recent data, that is in the process of being compiled by the DBSA. For one thing, the role 
of greener agriculture in employment creation needs more consideration, and is not included in 
these calculations. The Secretariat for the Convention on Biological Diversity SCBD (2010) notes that 
“On average, organic agriculture uses 30% more labour than conventional production, resulting in 
the creation of 172 000 jobs per year. In Mexico, the number of jobs created through organic 
agriculture was 172,251 in 2007, in comparison to 13,785 jobs created in 1996”, and that, “ ... in 
Uganda, the farm gate prices of organic pineapples, ginger, and cotton, are 80%, 185%, and 33% 
respectively, than conventional products.” If one also considers that  “an analysis of 114 cases of 
conversion to organic or near-organic production methods in Africa showed an increase of 116% in 
farm productivity and improved levels of natural, human, social and financial capital,” a good overall 
case for the sustainability of organic agricultural practises in South Africa can be made. A broader 
span of potential activities (e.g. forest management, tourism, bio-innovation) must be considered in 
a more detailed implementation strategy (SCBD, 2010), and in the evaluation of resource rents and 
their potential role in diversifying the economy towards green infrastructural development (Sinner & 
Scherzer, 2007) .  

Key areas for intervention that are required to facilitate the transition to a green economy that  
were identified in this study that are required to stimulate and incentivise green economic 
enterprise and entrepreneurship, include:  

Leapfrogging 1 infrastructure: Rather than investing in conventional resource intensive 
infrastructures and/or the upgrade of legacy infrastructure systems, there are opportunities for 

                                                           
1
 "The term "leapfrogging" describes the rapid change made by a society or a company to a higher level of 

development without going through the intermediate stages observed in other cases. This connects with the 
idea that economic resources for unsustainable fossil technologies can be saved and thus the country can invest 
these resources directly in a sustainable future, instead of in infrastructure that will soon become obsolete. 
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designing and building infrastructures that result in far more efficient use of resources and therefore 
cost savings over the long run.  This constitutes regime level change that can stimulate niche 
development through downward pressure. Regime level change can be achieved by leapfrogging 
public infrastructure in the following sectors; public transport, energy, waste, water and food 
production infrastructures. Where leapfrogging public transport is concerned, the large-scale switch 
from private to public transport vehicle fleets combined with 'switch to diesel' type initiatives for 
public transport fleets is imperative, so is the switch from road freight to rail transport of goods and 
commodities. Where energy is concerned, leapfrogging infrastructure involves decentralising energy 
supply and consumption on the grid to include private feed-in of surplus renewable energy (and 
other energy services) to the national grid. Leapfrogging waste infrastructure requires establishing 
the infrastructure for separation of waste at source, and for separate collection and delivery. Water 
infrastructure can be leapfrogged to large scale water and water-borne waste recycling 
infrastructure. Lastly, leapfrogging local food production infrastructure involves establishing the 
infrastructure for localised, regionalised food economies that create space for small farmers. 

Improved Demand Side Mitigation and Adaptation: Improving mitigation and adaptation with 
respect to strategic resources, in particular water, electricity, soils and oil.  Where energy and carbon 
is concerned, the transport sector, and building infrastructure can play large roles in bringing about 
demand side reductions i.e. the switch to public transport and the retrofitting of existing building 
infrastructure for energy (and water) efficiency. Where water is concerned, efficiencies are already 
high in the agricultural sector, but the sector must strive to find greater efficiency, that is amidst 
pressures to increase production in a climate-volatile region. Demand side interventions in water, 
energy and waste, it must be noted, should be conducted through a combination of technological, 
infrastructural, policy and regulatory interventions in order to bring about significant shifts. 

Innovation – technology and enterprise: Investing in and incentivising sustainability-oriented 
innovations in technology and enterprise. Where technology is concerned, new technology uptake 
and pure technological innovation should be pursued by the state and private sector institutions. 
Where enterprise is concerned, innovative business models and processes that operate at SMME 
scale to the large scale can transition from niche to regime levels of operation. Niche-level 
innovation refers to (1) technological innovation: technology solutions for developing world contexts, 
and (2) enterprise innovation: business process and model innovations to catalyse transition green 
innovations and products to regime level. From a ‘green economy’ perspective, with its particular 
focus on innovation, the following should be considered: (i) that the contribution of Total Factor 
Productivity (TFP) to growth in South Africa is lower than that for the selected faster-growing 
economies as indicated earlier and (ii) that the gap in TFP between South Africa and the US (‘world 
technology frontier’) is large and has grown (McCarthy 2005). Eyrand (2009) suggests that this 
difference may be linked to an underinvestment in R&D as measured through relatively lower 
investments in R&D and relatively lower number of R&D researchers in the country. Arora & Bhundia 
(2003) also observed that R&D did not play a significant role in TFP growth after 1994. To kick-start a 
‘green’ economy based on R&D and innovation, a system of innovation that works well and 
preferably better than one of the main competitors worldwide would be an important success factor.  

Resource Rents: We argue that resource rentals for natural capital based assets are too low in the 
resource and energy intensive economy of South Africa (for reasons outlined earlier). It follows that 
resource rents could be used as tools for stimulating the diversification of the economy towards 
more sustainable economic activities, creating  the space for green (and greener) economic 
development to participate in the economy, and to benefit from the higher employment rates 
offered by green industries. The stock of produced capital in South Africa, a natural resource 
                                                                                                                                                                                     
Ecological leapfrogging can be an alternative to development-as-catching up. It provides strategies to directly 
enter the phase of sustainability without going through the resource-intensive production and consumption 
models of industrial societies." http://www.worldchanging.com/archives/001318.html 
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intensive country, should have been higher if resource rents were appropriately re-invested in the 
kinds of infrastructures and long-term capabilities (human and technology) that will be required to 
sustain growth as resource depletion kicks in (World Bank 2006). According to the World Bank, if 
South Africa had reinvested resource rents in productive capital at a faster rate than resource 
depletion rates during the period 1970-2000, then the financial value of the stock of produced 
capital would have been 50% higher than it was by the end of this period (World Bank 2000)2.. This 
under-investment in the productive capital that will be required to sustain growth after resources 
have been depleted will significantly undermine South Africa’s long-term growth prospects. 

Policy, Legislation and Regulation: The system of property rights that are used to govern access and 
management to natural capital will need to be revised so that resource rents are fully accounted for 
and implemented. Currently, according to the World Bank report on the wealth of nations (WON, 
2006), South Africa’s national accounts only calculate for physical and monetary assets, but not for 
environmental protection and resource management expenditures (see Table 9.1 in WON, 2006). 
Regime level change can also be achieved through policy, legislative and regulatory change, but 
coherence in policy and instruments is required (such as in the case of mine waste). Where carbon is 
concerned, once externalized environmental costs of carbon are added, this does not have to lead to 
net negative impacts on the economy. In the South African situation, van Heerden et al. (2006) 
concluded that increased carbon taxes in the economy recycled through decreased taxes on food is 
the best policy combination for environmental and poverty alleviation objectives. In addition, a 
water use charge may lead to similar effects under certain conditions of design. Letsoalo et al. (2007) 
concluded that an appropriate budget-neutral combination of water charges, particularly on 
irrigated agriculture and coal mining, and reduced indirect taxes, particularly on food, would yield 
triple dividends, that is, less water use, more growth, and less poverty. The careful design of such 
taxes is an important prerequisite to achieve such outcomes. Where waste is concerned, the 
adoption of polluter-pays, abuser pays principles are key ways of ensuring behavioural change. Local 
food production policy shifts should focus on a shift to localised, regionalised food economies, with a 
focus on small farmers and a view to promoting agro-ecological approaches for increased 
sustainability. Recycling is in need of policy and regulations for improved working conditions and 
training for recycling jobs, incentives for stimulating small to medium scale recycling businesses, and 
downstream recovery of energy e.g. incentives for biomass recycling into energy and for agriculture. 
Where conservation is concerned, key transition aims for biodiversity management in the future 
should include community involvement and participation, mainstreaming across sectors, biodiversity 
driving technology and innovation such as bio-mimicry and bio-prospecting, ecologically restorative 
developmental practises. 

It is these trade-offs (i.e. between continuing legacy infrastructure and sector activity and embracing 
new alternatives) that will be necessary if transition of the South African economy towards a more 
diversified, green, low-carbon and hence sustainable growth path, and one that anticipates the 
resource-based limits to growth that are outlined in this document. Building on our understanding of 
the required scales of investment to exploit opportunities in key sectors (see Table 1), and of what 
areas of intervention have been identified, as outlined above, we explore these areas in the 
following sections. Note that all of these areas of intervention directly targets regime level change 
(with the exception of innovation which targets the niche level), but at least it has the secondary 
effect of exerting downward pressure on niche level developments and activities.  

 

 

                                                           
2
 South Africa’s rate of investment in productive capital during the period 1977-2000 was on average 6.5% of 

GDP compared to Indonesia at 12.5%, China at 10.8%), India at 3.4%) and Brazil at 1.9%. 
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8 Alternative Growth Path Scenarios/Options  
 

If it is accepted that the economy comprises an agglomeration of interlocking socio-technical 

regimes, the MLP framework allows us to envisage what is required for regime level transition that 

can lead towards more sustainable use of resources. This approach to the greening of the South 

African economic growth path is preferable to the current approach characterised by ad hoc niche-

level responses and uncoordinated sector-specific efforts towards sustainability. There are three 

possible scenarios for how this can pan out:  business as usual means failure to build the capacity for 

transition which eventually results in a depleted resource base and a loss of global competitiveness 

as other countries forge ahead with investments in sustainability-oriented innovations; business as 

usual with demand side management which is unlikely to bring about long term sustainability as 

large scale, cross-sector behavioural change will not have been achieved;  or pursuing investments in 

the innovation capacities required to stimulate socio-technical regime change and transition towards 

long term sustainability. At the regime level alternate trajectories will result from the infrastructures, 

policies and regulations that govern the operating spaces for businesses, while at the niche level 

innovative developments in the creation or adoption of new technologies, and in enterprise models 

and processes will dictate the ability of the regime to successfully transition in the medium to long 

terms. 

 

8.1 Critical Success Factors  
 

The most critical factor in transitioning towards a green economy in South Africa is related to the 
lack of skills, both governance and technical, that is required for steering successfully through 
transition. As outlined in the Global Change Grand Challenge released by the Department of Science 
and Technology in 2011, it is clear is that the necessary skills development that is required in order 
to facilitate this transition will be considerable. A similar conclusion was reached in a report that  
assessed the implementation of environmental technologies for sustainable human settlements 
(Napier & Mulenga, 2002). However, this is not to suggest that green technologies are so 
complicated that skills transfer cannot be achieved. Indeed, for the most part, green technologies 
can be more easily transferred than nuclear technology, for example. Learning from implementation 
in other developing countries will prove critical in negotiating a path towards a developmental green 
economy for South Africa. Skills development and transfer programmes need to be established at 
different levels to facilitate the process of technology uptake in all the key sectors, in particular 
energy, water, agriculture, waste and mobility. Moreover, policy and legislative frameworks need to 
be reconceptualised in order to achieve greater institutional coordination. To this end, governance 
arrangements between sectors and institutions may also need to be revised. Establishing clear 
leadership at institutional levels is critical, and in this respect, supporting the drive for sustainable 
human settlements will prove critical in achieving inter-institutional coordination of sustainability 
imperatives. 

 

8.2 Key Decisions Required (identify top ten decisions) 
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In order to realise this new sustainability - oriented green growth model that aims to address whole 
system scale sustainability requirements through understanding and managing the cross-sector 
interdependencies of critical resource sectors, we require innovations that work with an 
understanding of these interdependencies, and decisions that focus on the ten key areas outlined 
below:  

   
1. Resource rents: By following the example set by the National Treasury in introducing carbon 

taxes (which is effectively a resource rent), re-evaluate the value ranges of resource rents for 
critical resources in South Africa and develop policies, regulations and/or incentive measures 
that help stimulate the adoption and uptake of green infrastructural development options over 
conventional development. Examples include requiring mines to finance the recycling and re-
use of mine waste and requiring them to finance pollution abatement such as Acid Mine 
Drainage. Other examples include gradually increasing the cost of private car use using fuel 
levies and toll roads, or gradually increasing the price of water over time supplemented by 
measures to support innovations that lead to more efficient use of water (in particular in the 
mining and agriculture sectors).   

2. Energy infrastructure: given depleting coal reserves, the global commitment to carbon 
reduction and the fact that renewable energy has become a global focus of new investment 
with high returns, it follows that South Africa needs to make a fundamental decision as to 
whether or not it intends to use its natural solar and window endowments to join this fast-
moving transition or be left behind. 

3. Waste management and recycling infrastructure: although every Municipality is currently 
required to have an integrated waste management plan (that includes the 3 Rs), there is limited 
capacity for implementing this approach. Although Ethikweni and Cape Town are making 
significant progress, little is being done to syndicate the learning from these experiences to 
build more capacity across the country. Unlike the water, energy, transport and agriculture 
sectors which are governed by their own Ministries/Departments, waste falls under 
Environment Affairs where an under-resourced sub-directorate is responsible for the entire 
sector. A key decision needs to be made as to whether municipalities will continue to be left to 
their own devices to figure out what the 3 R approach means, or whether a national 
programme of support for innovation and capacity building will be introduced. If this national 
programme also includes a strategy to get the mining sector to take responsibility for mining 
waste, the job creation potential could be significant.   

4. Creating green jobs by moving towards zero waste through recycling, a switch to public 
transport, biodiversity conservation programmes, research in bio-innovation and stimulating 
agro-ecological practises. Although the NGP emphasizes green jobs, a decision needs to be 
taken as to whether the ‘Environmental Goods and Services’ sector is just another sector, or a 
cross-cutting theme that encourages every sector to link investments in sustainability-oriented 
niche innovations to job creation strategies. The Water for Water and related restorative 
programmes are clearly green jobs within the conservation sector. However, South Africa’s 
failing waste water treatment plants and over-full landfill sites could become the sites for 
thousands of green jobs if interventions introduced new technologies into these sites that 
resulted in significant recycling and re-use. The same applies to rural development and 
agriculture: agro-ecological practices have proven to be effective stimulators of output on small 
farms all over the world.  

5. Public Transport: The introduction of the Gautrain, investments in BRT systems and initiatives to 
upgrade rail-base freight already reflect the fact that key decisions have already been made in 
the transport sector. The fact that many of these innovations remain dependent on public 
sector subsidies reflects that they remain niche innovations that need to mature into an 
alternative financially viable mobility regime. Promoting a switch to public transport through 
leapfrogging transport infrastructure may require more bottom-up participation in the 
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transport industry, as has been the case with the minibus taxi industry. Rethinking how public 
transport works in South Africa has the potential to make a large contribution to reducing the 
overall carbon footprint of the transport sector. This intervention will also contribute to 
improving the mobility and accessibility of the general public, and re-establishing a sense of 
safety in public spaces.  

6. Government vehicle fleets: A decision needs to be taken that all government vehicles must 
switch over to more sustainable energy sources, such as electric vehicles, or vehicles that use 
bio-gas extracted from waste streams, or as a minimum vehicles that use diesel rather than 
petrol.   

7. Re-establishing a viable hydrological basis for the macro-economy by restoring the water 
resources and water quality. This will involve catchment-scale management and several 
Catchment Management Agencies (CMAs) have been set up, most notably the Incomati Water 
Management Area CMA. However, the extent of the roles of CMAs is still developing. The key 
macro-economic decision to make is to recognise that water is one of South Africa’s primary 
binding constraints that cannot be ignored when decisions about energy, agriculture, urban 
settlement and industrial sector support are made. 

8. Soils and food production: A key decision needs to be made about soil rehabilitation. South 
Africa must whether it would like to following the Chinese and Cuban examples by identifying 
soil rehabilitation as the primary focus of both rural development and agricultural policy.  To 
this end the national food system will need to be reviewed with both soil rehabilitation and 
food security in mind. Local food production capacities need to be exploited to their full. Urban 
centres such as Gauteng have surprisingly large amounts of fertile, high value agricultural soil, 
which opens up remarkable opportunities for urban agriculture. Local food gardens, and 
facilitating the role of local food producers in the food economy should constitute one of the 
foci of greening policies. For local producers to have the ability to participate in local food 
economies more directly will be critical when it comes to buffering South African households 
against food price fluctuations that have been experienced in the recent years and which will 
prove critical to negotiating oil and water price hikes in the future. 

9. Greening Building, Construction and Urban Space: Buildings, urban infrastructures and the 
efficient use of space within cities must become a key focus of all strategies that in one way or 
another affected the form and function of cities. This includes housing subsidies, funding of 
infrastructure, urban planning templates, building regulations and mobility investments. A key 
decision needs to be made as to whether or not South Africa needs an integrated urban 
development policy framework that clearly defines a sustainable future for the cities. This does 
not exist at the moment with very negative long-term consequences.  Retro-fitting and greening 
of construction standards in a non-technocratic or techno-centric manner is just one element of 
this, and the private sector through the Green Building Council of South Africa is already moving 
in this direction. The objective is not to open up markets exclusively for businesses and middle-
income households, but to establish wide-scale, meaningful changes at the levels in society 
where sustainability-based innovations are most necessary and can have a high impact on the 
ability of low-income households and small businesses to ride out price fluctuations in key 
resources (especially energy, building materials and transport).  

10. Data collection: Lastly, the issue of data collection raises some challenges. With specific 
reference to enabling green economic accounting and comparison the sector level data 
taxonomies need to be aligned. In order to conduct any kind of cross-sector coordination, 
regulation, control or intervention that can lead to green economic development, data 
collection regimes need to be thoroughly revised  so that policy can be based on a thorough 
understanding of inter-sectoral limits and thresholds, and plan accordingly. One key missing 
data set, for example, is a thorough material flow analysis at the macro-economic level, and at 
city levels.  



25 
 

The multi-level framework for transition provides a new perspective that goes beyond piecemeal 
sector based interventions towards sustainability, and helps determine enablers for transition cut 
across the multiple levels required to bring about transition and bring about significant behavioural 
change. These include, infrastructure leapfrogging, demand side management, raised resource rents, 
increased environmental accounting and innovation. Where the geography of transitions is 
concerned, the rapid rates of urbanisation that are at work have implications for cities, which will be 
the main sites of anthropogenic pressure, and consequently the main sites of development. In the 
South African context, cities sprawl, and the peri-urban fringe – often a highly populated zone from 
which low-income workers often commute great distances into the city – deserves special attention. 
The tradeoffs in pursing the business as usual trajectories versus adopting a multi-level perspective 
on transitioning translates into the choice between, (1) legacy infrastructure upgrade versus 
infrastructure leapfrogging in respect of water, energy, transport, waste, food, and (2) between 
short term and long term benefits obtained through sustainable development, and (3) continuing 
with 'more of the same strategies' and embarking upon new trajectories (such as the migration from 
seeking simply to 'house' people towards building sustainable human settlements).  On the ground, 
this approach is designed to bring about normative and behavioural change by introducing regime 
level changes that stimulate and support these new activities, and employing adaptive co-
management processes at various scales and levels of implementation where cross-sector 
representation can be made (e.g. at Integrated Development Planning (IDP) levels, cross-sector 
forums, etc.).  

  

8.3 Key Performance Measures (including comments on data issues)  
 

Data collection, in general, is heavily sector based and oriented towards sector specific goals and 
objectives. However, there is little or no consistency between footprint data across sectors, which 
has implications for identifying critical material flows that can act as sites of opportunity for niche 
innovation, and for the use of environmental accounting in policy-making and regulatory governance 
frameworks. In this respect, comparing ‘apples’ with ‘apples’ is required for cross-sector analyses to 
be made that can help identify the key material flows that are in operation in the economy at large, 
which in turn serve as sites for opportunity for green development. So how do we select variables 
for measuring and monitoring progress towards green economic transition? At a macro-economic 
scale, measuring the transition towards significant green economic development is contingent on 
assessing, (a) the rates of decoupling resource exploitation from economic growth, and (b) the 
development of niches for emerging green economic innovation and enterprise within the economy. 
Measuring and monitoring this transition can be achieved through macro-scale measures that are 
outlined  below in this section – these focus mainly on material flows within the economy. In 
assessing these indicators, however, it must be remembered that successful transition is also 
dependent on the development of policy, incentives and regulations that are required for green 
economic growth and that this is more difficult to measure and must be evaluated through different 
means. An in-exhaustive set of measurable are listed in respect of (a) and (b) in the next two sub-
sections.  

The indicators that would be used to track progress per term include: 

Rate of Decoupling from Economic Growth: In respect of (a) above, this involves measuring rate of 
economic decoupling in the SA economy, that is, the decline of growth in domestic material 
consumption relative to rates of economic growth and improvements in well-being. In this regard, 
the following variables constitute a basket of measures with which to monitor the progress of 
development towards significant green economic market share and impact in the South African 
economy: 



26 
 

 Domestic material consumption per capita per annum (DMC/capita/annum), where: DMC is the 
sum of domestic extraction of primary resources, plus imported primary resources, minus 
exported primary resources. 

 Percentage GDP growth of green sector per annum. 

 Total per capita carbon emissions decline per annum. 

 Total per capita water use decline per annum. 

 Total per capita energy use decline per annum. 

 Total decline in oil imports per annum. 

 Total percentage decline in amount of degraded soil in SA. 

 Total per capita waste output decline per annum. 

 Increase in number of households with solar water heater geysers (or % penetration) or total 
solar water heater geyser market penetration. 

 Total percentage of total energy supply from renewable sources (or per capita increase). In turn, 
this may include: 

 Total solar power generation per annum. 

 Total wind power generation per annum. 

 Total hydro power generation per annum. 

Development of Niches for Green Economic Market Penetration: In respect of (b) above, monitoring 
the development of niches for innovation and enterprise may be achieved through measuring the 
following variables: 

 Total number of green projects proposals in pipeline for approval per annum. 

 Total number of green projects proposals approved per annum. 

 Total number of green businesses and companies, or the percentage of total businesses and 
companies in the country. 

 Total research and development funding allocated to green innovation in South Africa. 
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Appendix A: Figures & Tables 
 

Figure 1: Global Growth & Investment in Renewable Energies 

 

Figure 2: Nominal Value of SA Exports (DTI, 2010) 
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Figure 3: Structure of SA Exports (DTI, 2010) 

 

Figure 4: Ratio of final consumption expenditure by households and government to GDP (current prices): 
Source: SA Reserve Bank 

 

Figure 5: Ratio of household debt to disposable income: Source: SA Reserve Bank 
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Figure 6: Ratio of gross fixed capital formation to GDP (current prices): SOURCE: SA Reserve Bank 

 

 

Figure 7: Carbon intensity of selected developing countries (CO2/capita): Source: World Bank 
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Figure 8: Ratio of gross savings to GDP: SOURCE: SA Reserve Bank 

 

Figure 9: Corporate, household and general government savings (R million): SOURCE: SA Reserve Bank 

 

 

Figure 10: CPI: All items, Food, Electricity and other fuels, Petrol (2002-2008, 2008=100): SOURCE: Statistics 
South Africa 
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Figure 11: CPI: All items, Food, Electricity and other fuels, Petrol (2008-2010, 2008=100): SOURCE: Statistics 
South Africa 

 

 

Figure 12: . South African energy reserves (excluding renewable sources) adapted from Winkler 
( 2006) 
 

 
 

Figure 13: Total energy and electricity consumption in South Africa per sector in 2005 (Winkler et 
al., 2010) 
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Figure 14: Final energy supply by resource: (adopted from Banks and Shäffler, 2006) 

 
 
Figure 15: Projections of fuel prices for nuclear, coal, natural gas and diesel (2008 R/GJ): (adopted 
from Edkins et al., 2010a) 
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Figure 16: Petroleum intensity of the economy, 1994-2009: Source: SAPIA (2009) and SARB (2010) 

 

 

Figure 17: International crude oil price, 1970-2010: Source: International Monetary Fund 

 

 

Table 2: Reconciliation of the Requirements for and Availability of Water for the Year 2025 in 
terms of the High Scenario. (All volumes given in millions of cubic metres per year (106m3yr1). 
(Source: adapted from the National Water Resource Strategy, 2004:42). 

WMA Reliable 
Yield 

Transfers 
In 

Local 
Req’ts 

Transfers 
Out 

(Shortfall) 
Surplus (+) 

Potential for 
Dev’t 

Limpopo 295 23 379 0 (61) 8 

Levuvhu/Letab
a 

405 0 351 13 41 102 

Crocodile West 1,084 1,159 1,898 10 335 0 
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Table 3: Reconciliation of the Requirements for and Availability of Water for the Year 2025 in 
terms of the Base Scenario. (All volumes given in millions of cubic metres per year (106m3yr1). 
(Source: adapted from the National Water Resource Strategy, 2004:41). 

& Marico 

Olifants 665 210 1,143 13 (281) 239 

Incomati 1,036 0 957 311 (232) 104 

Usutu to 
Mhlatuze 

1,124 40 812 114 238 110 

Thukela 776 0 420 506 (150) 598 

Upper Vaal 1,486 1,630 1,742 2,138 (764) 50 

Middle Vaal 67 911 415 557 6 0 

Lower Vaal 127 646 703 0 70 0 

Mvoti to 
Umzimkulu 

614 34 1,436 0 (788) 1,018 

Mzimvubu to 
Keiskamma 

886 0 449 0 437 1,500 

Upper Orange 4,755 2 1,122 3,678 (43) 900 

Lower Orange (956) 2,100 1,102 54 (12) 150 

Fish to 
Tsitsikamma 

452 653 1,053 0 52 85 

Gouritz 288 0 444 1 (157) 110 

Olifants / 
Doring 

337 3 380 0 (40) 185 

Breede 897 1 704 196 (2) 124 

Berg  602 194 1,304 0 (508) 127 

Total for 
Country 

14,940 0 16,814 170 (2,044) 5,410 

WMA Reliable 
Yield 

Transfers 
In 

Local 
Req’ts 

Transfers 
Out 

(Shortfall) 
Surplus (+) 

Potential for 
Dev’t 

Limpopo 281 18 347 0 (48) 8 

Levuvhu/Letab
a 

404 0 349 13 42 102 

Crocodile West 
& Marico 

846 727 1,438 10 125 0 

Olifants 630 210 1,075 7 (242) 239 

Incomati 1,028 0 914 311 (197) 104 

Usutu to 
Mhlatuze 

1,113 40 728 114 311 110 

Thukela 742 0 347 506 (111) 598 

Upper Vaal 1,229 1,630 1,269 1,632 (42) 50 

Middle Vaal 55 838 381 503 9 0 

Lower Vaal 127 571 641 0 57 0 

Mvoti to 
Umzimkulu 

555 34 1,012 0 (423) 1,018 

Mzimvubu to 
Keiskamma 

872 0 413 0 459 1,500 

Upper Orange 4,734 2 1,059 3,589 88 900 
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Table 4: Current (2000) and projected (2025) populations and water resources available (including 
water transfers) in the South African segments of the transboundary river basins with values for 
the Water Crowding Index (WCI) for each basin (Ashton et al., 2008). 

Basin 2000 2025 

 Population 
(‘000s) 

Available 
Water 
(106m3yr1) 

WCI Population 
[High] 
(‘000s) 

Available 
Water 
(106m3yr1) 

WCI 

Orange-
Senqu 

11,319.0 9,568 1,183 19,502.0 10,816 1,803 

Limpopo 10,905.9 2,585 4,219 18,790.4 3,778 4,974 

Incomati 1,122.4 723 1,552 1,933.8 837 2,310 

Maputo 1,165.7 847 1,376 2,008.5 849 2,366 

 
 
Figure 18: Figure a (left) shows population growth per WMA under different scenarios, which will 
impact on the Water Crowding Index (WCI). Figure b (right) shows the contribution of each WMA 
to the national GDP. (National Water Resource Strategy, 2004).  
 
.  
 
 
 
 
 
 
 
 
 
  
 

Lower Orange (956) 2,082 1,079 54 (7) 150 

Fish to 
Tsitsikamma 

456 603 988 0 71 85 

Gouritz 278 0 353 1 (76) 110 

Olifants / 
Doring 

335 3 370 0 (32) 185 

Breede 869 1 638 196 36 124 

Berg  568 194 829 0 (67) 127 

Total for 
Country 

14,166 0 14,230 170 (234) 5,410 
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Figure 19: South African mining production, 1980-2009: Source: Statistics South Africa (2010) 

 

 

Figure 20: South African coal production and consumption, 1980-2008: Source: BP (2010) 
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Figure 21: International commodity prices, 1990-2010: Source: International Monetary Fund 

 

 

Figure 22: South African gold production: history and forecast: Source: Hartnady (2009) 

 

 


