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Abstract 

Local governments are central in green growth (green economy) transition. They set framework 

conditions for investments, draw up incentives and finance, inform private behavior and drive local 

innovation and scaling up. Consequently, South African metropolitan municipalities have been 

engaging with the green growth transition agenda as informed by the need to mitigate negative 

impacts of climate change through green growth transition strategies. Green growth transition is, 

however, associated with both risks and opportunities for local governments, especially when one 

considers electricity revenues. Through a case study of the impact of mitigating the demand for 

coal generated electricity demands in the Johannesburg, Tshwane and Cape Town metropolitan 

municipalities, this research sought to identify risks associated with such transition so that these are 

minimized whilst opportunities are enhanced. Among the key measures aimed at mitigating demand 

for this ‘dirty’ electricity, the retrofitting of energy efficient technologies in municipal and private 

facilities and the use of renewable energy sources (dominated by the use of solar technologies) are 

the most prominent. This paper, however, finds that the use of these technologies poses the risk of 

‘biting the hand that feed the metropolitans’. This is so given that significant revenue is generated 

from rates charged on usage of this dirty electricity. The conclusion from this work is that whilst there 

is pressure for metropolitan municipalities in South Africa and globally to embrace the green growth 

agenda, due diligence must be undertaken to minimize the risks associated with this transition. 
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Introduction 

 

Climate change is perhaps the twenty first century’s most enduring problem. Its impacts are real, 

demanding urgent and decisive action to address. The relevant actions must be directed at 

minimizing its adverse impacts and where possible, ensure that drivers to further changes in climate are 

minimized and/or eliminated altogether. Where damage has been done, the challenge is to learn to 

live with such consequences. 

 

The adverse impacts of climate change are especially acute in developing economies. Here, urban 

areas (cities and towns) with their rapidly growing populations, the majority of whom are poor are 

the most vulnerable to climate-related disruptions (United Nations Human Settlements Programme, 

2011; Balk et al., 2007). Concerns about the adverse impacts of climate change are forcing local 

government bureaucrats and elected officials to devise ways that can presently and in the future, 

effectively and simultaneously deal with their triple mandates of (1) delivering affordable, reliable and 

adequate services satisfy the needs of both the rich and poor; (2) attracting investment that ensures 

economic growth; and (3) ensuring development that address environ- mental concerns, in other 

words meet the first two mandates in a context of practices that ensure “green cities”. These objectives 

in principle appear to be in irreconcilable opposition because the inherent nature of cities as net 

consumers of commodities and emitters of waste some of which has deleterious effects on the climate. 

However, this seemingly irreconcilable opposition is not a licence for a laissez-faire approach to 

addressing the respective challenges. Instead, it has been and continues to be the center of efforts to 

address, if not minimize the conflicting mandates of local authorities. 

 



 

 

South Africa is a country that has and continues to undergo transformation aimed at addressing the 

legacies previous discriminatory infrastructure deli- very practices. One of these transformations 

involves the supplying electricity to previously excluded populations. This is taking place in a country 

with a predominantly urbanized population comprising 63% urban population (Republic of South 

Africa, 2013). Projections are that urbanization is likely to reach 70% by the year 2030 (Ibid). 

Statistics show that between the years 1996 and 2010 the pro- portion of households with access to 

electricity in- creased from 58% to 83% (Investec, 2012). Increases in urbanization explicitly imply 

an increase in electricity demand for both domestic and for industry/commerce uses. Estimates 

indicate that 93.5% of the country’s electricity is fossil fuel (mainly coal) generated (Haw and 

Hughes, 2007).  Nuclear generated power accounts for 5.5% and hydro-power accounts for the 

balance (Organization for Economic Cooperation and Development, 2008). Although some local 

governments such as the municipalities of Johannesburg and Tshwane have the electricity generating 

plants, the state-owned power utility firm ESKOM is a dominant player in the sector in both 

generation and high-voltage distribution. ESKOM owns and operates 20 power stations which 

generate approximately 98% of South Africa’s electricity. The company also owns and operates the 

national transmission system (Mbendi Information Services, 2014). 

 

Following this introduction, this paper begins with a brief outline of the research methodology that 

guided this research. Thereafter, it briefly discusses climate change mitigation and adaptation theories. 

The next section locates local governments within the South African government structure. This 

section also outlines the importance of local government in climate change mitigation and adaptation 

works. It also outlines current and planned mitigation and adaptation practices in the three 

metropolitan cases. This is followed by a section that presents and discusses the research findings and a 

final section that draws conclusions. 

 

1. Research methodology 

 

In this paper, we examine the challenges that local authorities face in meeting their seemingly 

conflicting mandate. We examine this through a narrowly focused lens of the seemingly 

contradictory mandate of climate change mitigation through the adoption energy efficient 

technologies against revenues accruing to local government for the electricity supply services via the 

‘dirty’ traditional national electricity grid of South Africa. We adopt a case study approach, focusing on 

three South African metropolitan municipalities of Johannesburg (the commercial capital), Tshwane 

(the center of government administrative bureaucracy) and Cape Town (the home of the national 

parliament of South Africa and a prime tourism destination). We specifically address two research 

questions: (1) What are the trends in electricity consumption and revenues generated in selected 

metropolitan municipality? (2) What risks does green growth transition (and climate change 

mitigation) related initiatives like energy efficiency and renewable energy have on the metropolitan 

municipalities revenue? 

 

Noting the challenges associated with accessing the relevant data from South Africa’s eight 

metropolitan studies, we adopted a case study approach (see Yin, 2009), focusing on three South 

Africa metropolitan municipalities as outlined before. We adopt an instrumental case study frame 

based on the belief that the lessons and conclusions drawn from this study offer general learning 

points that may apply to other metropolitans, cities and towns in South Africa and even beyond.



 

 

 

Furthermore, the research is situated within the policy analysis realm. This is a field that locked us 

in document analysis. Document analysis (also called document review) is a research method that 

involves the gathering and analysis of documents such asacts of parliament, government policy 

documents; private documents that include letters, diaries and artistic expressions that contain 

information detailing the phenomenon under study (Payne and Payne, 2004; Bailey, 1994). This 

paper accessed and analyzed data from publicly available policy documents dealing with climate 

change, green growth (green economy), general environmental and sustainable development. The 

metropolitans’ financial reports were specifically targeted with a special interest on the relationship 

between the adoption of ‘green’ practices in the energy sector and trends in electricity consumptions 

and municipal revenue from charges related electricity supply services. 

 

Data analysis and discussion was based on the ‘triangle of conflicting goals’ framework. Campbell 

(1996) used this framework in an analysis of contra- dictions, of sustainable development and urban 

planning (Figure 1). The author equates the three corners of this triangle to three perceptions of a 

city. One corner represents the need for economic development driven by the consumption of 

resources, including natural resources to create public and private goods. Cities compete to provide 

these goods in a quest to attract investment. The second corner represents the environment. In this 

corner the city is viewed as a consumer of resource and producer of waste. In this context the city 

can be viewed as being in perpetual conflict with nature as it expands clearing land for settlements 

and business enterprise and in the process producing even more waste and consuming  energy  (Ibid). 

The third corner represents the social justice that ensures equity in the system that is fair and just 

to both the affluent and the less affluent. 

 

Campbell (1996) states that the three corners are joined by three axes that are characterized by 

conflicts along each of the threes axes. He further adds that the area bounded by the three axes 

represents the balance of three goals of achieving equitable development with minimal negative 

impact on the environment, in other words sustainable development. Sustainable development has 

remained the over-arching framework in which green growth transition is viewed as one of the 

many tools for achieving it (Nhamo, 2013). In this paper, we adopt this framework, paying 

particular interest in the provision of electricity as the unit of analysis. 

 

 

Source: Modified after Campbell (1996) 

Fig. 1: Triangle of goals 

 



 

 

 

 

Part of the work confronting local governments in South Africa is the need to address historical 

discriminatory practices by connecting previously dis- regarded populations to the supply grid and 

simultaneously ensuring that there is adequate electricity to drive commerce and industry and 

mitigating climate change. A key realization is that balancing these three conflicting objectives (the 

center of the triangle) is in principle and practice possible, at least to an extent. The compromize is 

the green growth transition space; a discourse born directly from the sustainable development 

discourse. Its main argument is that not only are economic growth and development compatible with 

environmental protection but in fact, protecting the environment can actually yielding better 

growth (Jacobs, 2013). This discourse confronts the challenge of compatibility of growth and 

environmental protection head-on. The response to the challenge general falls into two broad theories 

and practices: climate change mitigation and climate change adaptation. 

 

2. Understanding climate change 

 

When examined from the original United Nations Framework Convention on Climate Change 

(UNFCCC) view point, climate change and mitigation practices are fundamentally dissimilar in practice 

and approach but also complimentary to an extent. 

 

Mitigation refers to anthropogenic intervention to reduce the sources or enhance the sinks of green- 

house gases, GHGs (International Panel on Climate Change [IPCC], 2001). In practice, mitigation 

comprises all human activities aimed at reducing the emissions or enhancing the sinks of 

greenhouse gases GHGs such as carbon dioxide, methane and nitrous oxide (Klein et al., 2005; 

Goklany, 2005). Energy g e n e r a t i o n , e s p e c i a l l y  c o a l  f i r e d  p o w e r  plants, adds to the 

emission of GHGs. Hence, any measure to mitigate climate change should ideally focus first on 

reducing fossil fuel generated electricity consumption. 

 

Adaptation on the other hand, refers to all adjustments in natural or human systems in response to 

actual or expected climatic stimuli or their effects, which moderates harm or exploits beneficial 

opportunities arising from climate change (IPCC, 2001). The aim of these adjustments is to moderate 

the adverse effects of climate change and/or to exploit any arising opportunities. Laukkonen et al. 

(2009) state that the difference between the two approaches is that whereas mitigation aims to avoid 

the unmanageable, adaptation instead aims to manage the unavoidable. This dichotomy of actions is 

the source of differences between mitigation and adaptation practices, policies and action levels. 

Klein et al., (2005) identify three fundamental differences be- tween the two approaches. These 

differences relate to: (1) the spatial and temporal scale of their effectiveness and practice, (2) the cost 

and benefits of each approach; and (3) the actors and type of policies around the two approaches. 

 

With regards to spatial and temporal scale, mitigation measures are implemented in varied spaces 

that include the local, regional and international levels. In principle and practice mitigation has 

global bene- fits, that is, reduced GHG benefits the global climate and not only the local climate (Klein 

et al., 2007).Generally, effective mitigation practices require action from a large number of actors 

(Klein et al., 2007). This is because the climate impact of GHG emissions is not localized but is 

instead global. Given the central role of municipalities, such may not be seen to be doing nothing. 

As a result, McKibbin and Wilcoxen (2004) argue that mitigation is best suited for international and 

national level emphasis. Adaptation on the other hand relates to a local system which at best 

extends to a regional level (Klein et al., 2007). This is because adaptation practices have to suit 

specific local (and regional) realities relating to varied geographic, institutional, infra- structural and 



 

 

resources issues among others (Ibid). 

 

Climate change mitigation and adaptation further differ with regard to the cost and benefits of their 

implementation. Generally, mitigation involves technology and infrastructure related investments all 

focused on using renewable energy source and/or improving energy efficiencies. This means that the 

monetary cost of implementing mitigation strategies can be determined and evaluated and where 

possible compared with alternative routes. Adaptation presents difficulties in costing because 

adaptation costs relate to avoided losses to human, cultural and natural values in addition to 

monetary loses. Hu- man, cultural and natural value losses are very difficult assign pecuniary value. 

Further differences relate to the typical benefits of adaptation measures and practices that are 

immediately effective as is witnessed by reducing vulnerability to the adverse impacts of climate 

change in comparison to mitigation benefits which are realized after longer periods (Klein et al., 

2007). For example the impact of reduction in GHGs emissions on the climate (mitigation) are not 

likely to be as immediate as adaptation measures like the impact of a dam built to mediate the impact 

of climate change-induced seasonal dry spells. 

 

The players, policy types and levels active in climate change mitigation and adaptation work also 

differ. Typically, mitigation relates to the energy, transportation and to an extent the forestry and 

agriculture sectors of developed and developing countries (Klein, Schipper and Dessai, 2005). This 

limits the number of players in the mitigation implementation. These players are often organized and 

linked to national planning and policy making. In contrast, adaptation work involves a wider range 

of players that are in both the private and public sectors. In addition the players are in diverse sectors 

that include: agriculture, natural resource management, urban planning and coastal management 

among others (Ibid). A distinguishing characteristic of adaptation practice players is that whilst they are 

affected by climate change, they are not the typical and primary decision makers on the adoption of 

adaptation measures. Often these players have other primary concerns outside climate change. For ex- 

ample, in countries with food shortages players in the agricultural sector may be solely concerned 

with producing adequate food (Klein, Schipper and Dessai, 2005). 

 

Klein et al. (2007) argue that despite the differences, mitigation and adaptation do not only work in 

tandem but are in fact synergistic. They argue that the perceived differences arise because 

stakeholders in the climate change space often emphasize different aspects of mitigation and 

adaptation in their work. They define four types of interrelationship between the two as follows: 

 

 Adaptation actions that have consequences for mitigation. These actions have energy use 

implications which pose serious challenges where energy supplies are fossil fuel based. An 

example of this relationship is in the case of adapting to heat-waves. A typical response to 

this would be the installation of air conditioners, a practice common in hot regions like East 

Africa, West Africa and the Middle East. Where electricity is generated by burning fossil fuel, 

the need to in- crease electricity demands to power the air conditioners without increasing 

GHG emissions offers the opportunity for alternative energy sources that produce less or no 

GHGs (Klein et. al., 2007). 

 Mitigation actions that have consequences for adaptation.  An example of this association 

is the case of the use of water from a dam. In a move to manage GHG emissions, hydro-

power is a sensible option where water is available. However, this raises a potential area of 

conflict when irrigating food crops become necessary to mitigate the impacts of climate 

change on precipitation patterns. 

 Trade-offs or synergies between adaptation and mitigation. McKibbin and Wilcoxen (2004) 

state that ideally it would be beneficial to simultaneously adopt and implement both climate 



 

 

change mitigation and adaptation practices. However, finite resources often limit the ability 

to adopt and implement both practices. An ex- ample of a trade-off is a scenario where long 

term GHG emissions paths and magnitude are managed in a manner that does not impose 

excessive mitigation costs on various stakeholders. For example, the absence of carbon taxes 

to mitigate GHG emissions. 

 Processes that have consequences for both mitigation and adaptation. At times it is inevitable 

to simultaneously consider both mitigation and adaptation. For example, where there is a 

need to mitigate GHG emissions through a dam with hydro-power generating equipment, the 

dam may also be a source of water for irrigation to adapt to climate change induced 

precipitation patterns (Klein et al., 2007). In this case the water management plan may not 

explicitly state either mitigation or adaptation as its main mandate. 

 

The complex and dynamic relationship between mitigation and adaptation forms the arena in which 

local governments have to navigate their unending quest of meeting their triple mandate of 

delivering affordable, reliable and adequate services, attracting investment and managing the 

environment. 

 

3. South African local government and climate change 

 

The United Nations Environment Programme (UN- EP) (2010) maintains that local governments are 

formal institutions that are mandated to deliver a variety of public goods and services at a local level. 

Local governments are therefore based on the principle of subsidiarity. This principle acknowledges 

that some government functions are best suited to the lowest level of government that is capable 

(in principle) of undertaking certain functions at a lower level. However, one needs to note that local 

governments vary in terms of: population size, mandate and functions, available resources (human, 

financial or natural), location (such as rural versus urban) and linkages with other institutions among 

others (UN- EP, 2010). 

 

 

In South Africa, local governments comprise the third tier of South Africa’s three-tier government 

structure (Reitzes, 2009). Local government comprises municipalities whose main functions are to 

provide services that promote social and economic development of local communities. This is done 

through developing and supplying appropriate and adequate infrastructure and services (Ibid). Local 

governments in South Africa comprise 278 municipalities made up of eight metropolitans, 44 district 

municipalities and 226 local municipalities (RSA, 2012). Local governments are superseded by the 

national and provincial governments. The national government is concerned with setting the broader 

institutional and policy framework that is aimed at providing a stable and predictable 

macroeconomic framework.  Provincial governments serve to administer laws and implement policies 

defined at the national and/or provincial level. Provincial legislation is bound by and is subordinate 

to national legislation where it is deemed to be undermining national security, economic unity, 

national standards or the interests of another province (Rietze, 2009). 

 

Within this administrative arrangement, climate change mitigation and adaptation straddle the three 

government tiers. The national government sets the broad policy framework that defines the desired 

standards, which the provincial and local government needs to meet on specific aspects of economic 

and social issues such as health, education and environmental management. The provincial and local 

governments in turn set their own specific frame- works within the broad national frameworks as de- 

fined by the national government. The country’s broad response to the challenges of climate changes 

are specified in the Constitution of South Africa Act 108 of 1996 (RSA, 1996). The Act specifies the 



 

 

need for a developmental trajectory that uses natural resources in an ecologically sustainable, but also 

promotes justifiable economic and social development. One of the direct products of this 

constitutional requirement is the White Paper Promotion on Renewable Energy and Clean Energy 

Development (2002). The paper articulates the need for South Africa to shift its energy portfolio away 

from its reliance on coal to renewable sources of energy. 

 

UNEP (2010, p.12), thus, argues that in a tiered government structure, local governments are best 

suited for responding to climate change challenges. This is so because climate change is “often a 

highly localized affair”. The argument is that climate change impacts can affect areas of close 

proximity differently. As such responses to these effects often require location specific actions, at 

specific times.Local governments are therefore best suited first respondents due to their familiarity 

with the local environment than central government. Local governments as formal institutions that 

are mandated to deliver a variety of public goods and services (Ibid) are thus at the forefront of 

coordinating efforts that deal with climate change challenges as well as local economic and social 

equity challenges. Consequently, a number of metropolitans in South Africa have formulated 

strategies to deal with the climate change phenomenon and energy efficiency. 

 

As per the National Climate Change Response White Paper (DEA, 2011), local government was 

identified as playing a critical role in guiding climate compatible d e v e l o p m e n t  through planning 

both rural and urban development. Some of the key functions are in providing infrastructure, water, 

energy demand management, and local disaster risk reduction. To this end the White Paper 

stipulates that climate change considerations will be an integral component of Integrated 

Development Planning (IDP). 

The White Paper, however, notes certain challenges. For example, the mandate and funding for local 

government on environmental responsibility (and climate change) are “not always clear” (DEA, 2011, 

p. 38). To this end, DEA (2011) suggests that a comprehensive review of legislation relating to 

local government functions and powers in addressing climate change be instituted by the 

Department of Cooperative Governance and Traditional Affairs. This activity will be supported 

through National Treasury’s re-examining of existing fiscal measures and appropriate incentives for 

promoting the adaptation and mitigation agenda at local government lev- el. The lack of 

institutional and individual capacity is acknowledged and the White Paper says developing such 

capacity should be prioritized. The White Paper further makes reference to a climate change toolkit 

that was developed for local government’s use in mainstreaming climate change into operations. 

 

4. Key findings and reflection 

 

The key findings come in two major sections. We first deliberate on strategies addressing general 

green growth transition. Secondly, we focus strictly on trends in electricity consumption and revenue 

generation and how this addresses the main topic “Biting the hand that feeds you”. 

 

  



 

 

 

4.1 General findings: Green growth transition.  

 

Located in the Gauteng Province, the Johannesburg Metropolitan is the commercial capital of South 

Africa. It hosts a number of key manufacturing, banking, insurances and other service industry sites 

and headquarters. As host to all these industries and owing to its high population density, the 

metropolitan contributes significantly to Gauteng’s reputation as one of South Africa’s highest GHG 

emitters. To its credit, the metropolitan realized this and in an attempt to mitigate and adapt to the 

challenges has designated a climate change programme (Liphoto, 2007). The programme aims to 

achieve three specific objectives, namely: (1) to develop mitigation and adaptation strategies: (2) 

undertake vulnerability assessments: and (3) establish the city’s carbon footprint (Ibid). Since the 

initiation of the climate change programme, much work has been done. 

 

The City of Johannesburg (2012) reports on a number of mitigation practices that are in places. 

These include the implementation of the public transport system named the Rea Vaya Bus Rapid 

system. As a result of fewer vehicles on the road and some of Rea Vaya Buses using greener fuels, it 

has been projected that the system will  lead to savings of about 382,940 tonnes of carbon dioxide 

equivalent (CO2e) in emissions by the year 2013 (Liphoto, 2007). Other programmes include tree 

planting and greening of parts of the city. Of relevance to this paper is the retrofitting of municipal 

facilities with energy efficient technologies and generating electricity from methane gas from dump 

sites. A significant and visible practice with regard to clean energy is the Solar Water Geyser 

Programme (SWGP). The SWGP has been extended to various parts of the city mainly targeting low 

income formal settlements (Ibid). On the other hand, adaptation practices and plans include the 

design of Vulnerability Assessment and Risk Management Plan and flood modelling for flood prone 

areas and disaster response plans (Ibid). Furthermore, the city’s 2013/16 Integrated Development 

Plan (2013) articulates a need to shift the local economy towards a green path that support green 

production, manufacturing and services. 

 

The Tshwane Metropolitan is the largest municipality in South Africa by land area covering 6,260 

square kilometers (City of Tshwane, 2012). The city’s economic activity is service-based led by 

government and financial services sectors (City of Tshwane, undated). The city hosts a number of 

manufacturing firms led by the automotive industry that include manufacturers such as Ford, Volvo, 

BMW and Nissan. These activities contribute to the city’s high GHG emission levels. 

 

Like other metropolitans in South Africa, the City of Tshwane has a number of initiatives aimed at 

mitigating and adapting to climate change. Mitigation practices in the metropolitan include the 

retrofitting of buildings with energy efficient lighting and the establishing a rapid bus transit system 

aimed at encouraging the use of public transport instead of private vehicles. Speaking at the 

Tshwane University of Technology Public Officials Energy and Environment Workshop in 2013, the 

Tshwane Executive Mayor outlined the following as the City’s main mitigation and adaptation 

strategies in addition to strategies under implementation: (1) developing a municipal hydro-power 

initiative using the city’s water supply system: (2) establishing efficient systems and processes for the 

operation and long-term sustainability of the two City of Tshwane coal- power stations (Pretoria 

West and Rooiwal): (3) developing a solar park to generate 20MW of electricity using photovoltaic 

(PV) panels: (4) plans to generate renewable energy fuels such as biogas and landfill  electricity using 

gas from sewage and wastes at municipal treatment facilities, and (5) to support and promote the 

use of low-carbon renewable transport fuels such as electric-powered vehicles and the displacement 

of petrol and diesel with bio- fuels and Concentrated Natural Gas (Ramokgopa,2013). 

 



 

 

The City of Cape Town hosts the national parliament of the Republic of South Africa. Unlike 

Johannesburg and Tshwane, the city hosts less manufacturing industry and is dominated by service 

industries. The City’s energy supply is dominated by electricity supplied from the national grid. The 

electricity is largely fossil fuel generated and coal-fired electricity contributes up to 85% of the city’s 

electricity (City of Cape Town, 2011). The balance is provided by burning of other fossil fuels and 

nuclear generated electricity from the Koeberg nuclear power station. 

 

As a coastal city, parts of Cape Town face the risk of flooding as a result of climate change induced a 

rise in sea levels. To that and other ends, the city has taken a number of measures to mitigate and 

adapt to climate change.  The city was the first metropolitan to adopt to an integrated Metropolitan 

Environmental Plan (IMEP) in 2001 (Mokwena, 2009). A key objective of the IMEP is its 

recognition of the need to balance the various aspects of environmental vulnerabilities and concerns 

with variable and varied human vulnerabilities and concerns. Although the IMEP forms the basis of 

the city’s response change to climate change, it has been supported by a number of other initiatives 

that include the City’s Energy and Climate Change Strategy (2005) and the Framework for Adaptation 

to Climate Change in the City of Cape Town (2006). 

 

Measures on the mitigation front include the retro- fitting of energy efficient bulbs and systems in the 

municipal buildings (City of Cape Town, 2013a). The city is also a beneficiary of the central 

government programme called the Municipal Energy Efficient Demand Side Management (EEDSM) 

Programme (City of Cape Town, 2013b). Through this programme the city has worked on its street 

lighting, traffic lighting and municipal buildings making them energy efficient. In addition to this 

work the City has embarked on a programme targeted at re- placing 400,000 electric water geysers 

with combined electric-solar water heaters in middle and high income residential areas aimed at 

realizing 6% electricity saving for the city and significant financial savings for the concerned 

households (City of Cape Town, 2011). Furthermore, in 2011 the city embarked on a programme to 

install solar water heaters in low-income households. Adaptation work on the other hand has been 

driven by city-supported re- search activities that provide the basis for adaptation work in Cape 

Town. Work on this front includes risk assessment studies that were conducted to shed light on the 

threats of rising sea levels. The studies have informed the City of Cape Town’s work and proposals 

on land-use management in coastal areas and the citywide spatial plans (Mokwena, 2009). 

 

A common thread of the three cities is that mitigation strategies are all aimed at minimizing electricity 

consumption, which indirectly means a reduction in GHG emissions. Solar water geysers and the use 

of low energy lighting are leading practices in the three metropolises. In theory, these practices should 

have led to the reduction of energy consumption and per- haps the cost of grid-sourced electricity for 

consumers that have adopted these energy efficient technologies and solar energy a renewable (and 

alternative) energy source for some functions. Table 1 presents a summary of green growth transition 

in the case study metropolitans as viewed from the policy landscape. 

  



 

 

 

Table 1. Green growth transition through the policy landscape 

 

City of Cape Town City of Johannesburg City of Tshwane 

2012: Information and Guideline Document 

on the Implementation of Green 

Procurement in the City of Cape Town. 

 

2011: Environmental Awareness, Education 

and Training for City Staff and Councilors 

 

2011:  Public  Environmental  Awareness,  

Education and Training Strategy 

 

2010: Report on Energy and Climate Change 

– what the City is doing 

 

2010: Energy and Climate Change 

Action Plan 

 

2009: Local biodiversity Strategy and 

Action Plan 

 

2009:city of cape Town environmental  

Agenda (2009-2014) 

 

2008: Framework for a Strategy and Action 

Plan for the Management of Invasive Alien 

Species 

 

2007: Energy and Climate Change 

Strategy 

 

2003: Coastal Zone Management 

Strategy 

2001: Integrated Metropolitan 

Environmental Policy 

2013: City of Johannesburg Integrated 

Development Plan 

 

2011: City of Johannesburg Integrated Waste 

Management Plan 

 

2011: Johannesburg 2040 Growth and 

Development Strategy 

 

2009: City of Johannesburg Biodiversity 

Strategy and Action Plan 

 

2009: Climate Change Adaptation Plan 

 

2008: City of Johannesburg State of Energy 

Report 

 

2008: City of Johannesburg Economic 

Development Policy and Strategy Framework 

 

2006: Climate Change programme 

 

2003: State of the Environment Report 

2014: City of Tshwane Green Economy 

Strategy (Under preparation) 

2013: City of Tshwane Integrated 

Development Plan 

2010: Green Buildings By-Law 

2009: Green Buildings Development 

Policy 

2007: The Tshwane Integrated 

Environmental 

Policy (TIEP) Implementation Plan 

 

2006: City of Tshwane: State of Energy 

Report 

 

2006: State of the Environment Report 

for the City of Tshwane 

 

2005: Air Quality Management Plan for 

the City of Tshwane Metropolitan 

Municipality 

 

2005: Sustainable Energy and Climate 

Change Strategy 

 

2005: Environmental Noise Management 

Policy 

 

2005: Tshwane Environmental Education 

Awareness Strategy 

 

Source: Authors (based on www.capetown.gove.za,  www.joburg.gov.za and www.tshwane.gov.za, 

accessed January 10, 2014). 

 

  

http://www.capetown.gove.za/
http://www.capetown.gove.za/
http://www.tshwane.gov.za/
http://www.tshwane.gov.za/


 

 

 

Green procurement issues will no doubt be a permanent feature on the green growth transition 

agenda globally and in South Africa. The guideline document for implementing green procurement in 

the City of Cape Town is part of the Supply Chain Management Policy (City of Cape Town, 2012, p. 

2). In the document, green procurement is defined as “a public procurement system with intent to 

maximize its benefits and minimizing its disadvantages to the natural environment and associated 

resources, thereby promoting environmental sustainability by applying the procurement processes”. 

Key to the guideline document is the issue of climate change that is indicated as cutting across global 

spatial boundaries and the need to influence green living. Green procurement is viewed as 

promoting six principles namely: wise use of resources, polluter pays duty of care, full life cycle 

responsibility, cradle to grave (and we will add to cradle), and precautionary principle. The tender 

evaluation committee of the City of Cape Town is encouraged to take into consideration generic 

selection criteria that promote green procurement (City of Cape Town, 2012, p. 6), among them: 

 

 Reduction of virgin material requirements of products. 

 Ensuring highest recycle material content of products. 

 Minimizing waste in manufacture. 

 Minimizing energy consumption during manufacture and operations. 

 Minimizing carbon emissions during manufacture, delivery, operation and disposal. 

 Minimizing the use of hazardous material. 

 Encouraging use of environmentally certified suppliers. 

 Promoting low maintenance. 

 

 

4.2. Specific findings on electricity consumption and revenues.  

 

Typically, local governments in South Africa purchase bulk electricity from ESKOM for distribution 

within their jurisdictions. To recover the cost  of  purchasing  bulk  power from ESKOM as well as 

fund the operational distribution costs (and in some cases the running of own power generation 

plants), local government charge consumers a fee for electricity supplies. The general practice is 

that municipality electricity tariffs track ESKOM charges. This makes electricity and related-services 

supply a major source of revenue for local governments in South Africa. Statistics from the 

2005/2006 to 2011/12 financial year’s show that revenue collected from charges for electricity 

and related services collected by the three metropolitans have been rising (Figure 2). The figures 

include erevenues from both domestic and commercial consumption of electricity. The pattern of 

increases mirrors the ESKOM charges. The early year of democracy saw an ESKOM that had a 

generation, excess reserve because of massive  generation capacity  investment  in  the 1970s and 

1980s (Newberry and Eberhard, 2008;Eberhard, 2004). 
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Fig. 2: Electricity supply revenue in Johannesburg, Tshwane and Cape Town (2005-2012 0 

 

 

 

In these early democracy years ESKOM engaged in a massive electrification programme that was 

meant to address historical discriminatory electrification programmes. The excess capacity of this era 

was used to maintain low wholesale electricity prices (Newberry and Eberhard, 2008). However, 

in the last half of the first decade of the 2000s supply began to be constrained. The effect of these 

constraints and reforms in the energy industry were sharp in- creases in electricity prices from 

2008/2009 on- wards as indicated in Figure 2. These increases further mirror the metropolitans’ 

growth in size, population and economic activity. For example, in 2011 the City of Tshwane grew in 

size and population by incorporating three municipalities: Metsweding, Nokengtsa Taemane and 

Kunguwini (City of Tshwane, 2012). With a less dramatic growth in the size of land under its 

jurisdiction, Johannesburg’s population is, however, reported to be growing faster than that of its 

host province, Gauteng (City of Johannesburg, 2012) and of cities such as Cape Town. This growth 

is attributed to Johannesburg’s lure as the commercial capital of South Africa hosting a range of 

manufacturing and services industry (Ibid). 

 

In principle the growth in the area, the size of the economy and population and increases in 

electricity tariffs should account for the increases in the collected revenues. This is true because in 

theory, such increases should lead to increased electricity demand, which translates to burning more 

coal to ensure an adequate and reliable supply of electricity. Such a scenario would and does 

present a seemingly irreconcilable conflicting objective for the local government bureaucrats and 

elected officials. The triangular conflict arises from the need to manage environmental concern in one 

corner against the need for economic development in the second corner and the need for social justice 

that ensures equity in the system in the third corner. However, the increases in the revenue collected 

from the supply of electricity coincide with the period of increased awareness and adoption of climate 

change mitigation practices in the three metropolises. In theory, mitigation interventions should have 

slowed the growth of revenue by decreasing grid-electricity consumption. Therefore, at face- value a 



 

 

growth in revenue collected for electricity supplies presents a contradiction. This, possibly due to the 

incubation and uptake of energy efficiency programmes being promoted under the green growth 

agenda. 

 

A green growth tide might be finding its way into the affairs of the metropolitans. An examination of 

electricity consumption trends appears to support this view. For example, electricity consumption trends 

in the City of Johannesburg show a decrease between the period 2009 and 2012 (Table 2). Surely, 

reduced electricity consumption results in reduced revenues. 

 

Table 2. City Power (Johannesburg) electricity sales and purchases (2009-2012) 

 

Mea

sure 

Unit 2011/2012 2011/2010 2009/2010 

Bulk purchases  

Megawatt hour 

 

13,064,152 

 

13,116,388 

 

13,117,250 

 

Direct costs of bulk purchases 

 

c/kWh 

 

56.77 

 

47.

77 

 

36.55 

 

Electricity sales 

 

Megawatt hour 

 

10,129,266 

 

11,72,961 

 

11,633,380 

 

Growth in sales 

 

% 

 

-10.2 

 

3.1 

 

3.7 

 

% reduction in electricity consumption 

 

% 

 

3.7 

 

4.

7 

 

3.7 

 

Number of customers 

 

Number 

 

422, 367 

 

407,906 

 

345,523 

 

Source: City Power (2013). 

 

Table 2 presents figures from the City of Johannes- burg-owned power generation and distribution 

firm City Power. The figures show that a growth in customer base does not necessarily translate into 

growth in electricity (volume sales). The table shows two interesting issues: (1) an increase in the unit 

cost of electricity (c/kWh) marked by 35% difference between the bulk unit cost of bulk electricity in 

the period 2009/2010 and 2011/2012. This in- crease in unit cost is perhaps the largest contributor to 

annual increases in revenues realized from electricity sales; and (2) more interestingly, the table shows 

a decline in electricity consumption. While figures from Tshwane and Cape Town were not available, 

we posit that a similar process may be occurring particularly given that these cities are also actively 

mitigating climate change like the City of Johannesburg. This observation raises interesting points. 

 

Assuming that the decreases in consumption is not due to a switch from municipal supplies to 

direct supply from ESKOM in industry and commerce and from business closures, the trends suggest 

the efficacy of mitigation measures. Solar power has been projected as the most accessible alternative 

and cleaner energy source. Households and businesses have been advised to consider cleaner energy 

sources and technologies for both lighting and water heating purposes. As a result, there are instances 

where solar power is already in use in domestic premises, public spaces and even in commercial 

enterprises. Proponents of this technology explicitly refer to the environmental benefits and the 

pecuniary benefits of the technology. However, there is a paucity of studies focused on the impact of 

these technologies on the revenue streams of service providers whose services “environmentally 

friendly” technologies seeks to replace if not supply differently. 

 

The fact that annual increases in the unit cost of electricity are largely responsible for growth in 

revenue from electricity sales even when there is a decline in consumption presents two very 

pertinent issues for local governments that distribute electricity. The first and perhaps obvious issue is 

that for as long as South Africa witnesses annual increases in electricity tariffs, local authorities as the 



 

 

dominant bulk buyers and distributors of electricity in urban settlements are likely to see a growth 

in electricity revenues even if consumption was to decrease. Given that the National Electricity 

Regulator of South Africa (NERSA) has announced that the price bulk electricity will increase  by 

eight percent each year for the five years spanning 2013 to 2017 (Ramayia, 2013),  this  ceteris   

paribus,   implies  guaranteed growth revenue streams for local governments in South Africa. 

Although the approved increases are less than the 16% that had been requested by ESKOM, the 

increases are still above the projected 5.5% consumer inflation level over the same period (Ibid). 

This implies an electricity price increase in both nominal and real terms. 

 

The second issue is that the above inflation price increases present an unsustainable cost to both 

domestic and commercial electricity consumers. In the case of domestic consumers, low-income 

communities are inevitably the most vulnerable. Sluggish global economic growth also presents a 

financial challenge to the middle-income group. The price sensitivity within these groups has the 

potential to lead to payment defaults, which in turn may adversely affect cash flows in the 

municipalities. Furthermore, increased and increasing electricity tariffs are likely to render cities 

uncompetitive. In a globalized world, capital and labor can easily move to competitive locations, 

meaning that ‘uncompetitive’ cities risk the loss of investment the vehicle for ensuring that local 

governments achieve their objective of ensuring economic development and growth. The need to 

remain competitive renders the continuous increase in electricity tariffs unsustainable. More 

importantly though, is that electricity consumers investing in mitigation measure that encompass 

energy efficient technologies expect to realize two results: reduced electricity costs and the 

mitigation of climate change. ‘Paying more for using less’ defeats the use of energy efficient 

technologies and renewable energy sources. We posit that consumers will eventually come to a point 

where they demand pecuniary benefits of adopting energy efficient technologies. When this point is 

reached, revenue realized by local government for electricity supply services will either stagnate or 

decline. When this happens local governments are likely to suffer noticeable cash flow challenges, 

which are most likely to be exacerbated if the use of energy efficient technologies becomes 

widespread within their jurisdictions. 

 

Conclusion 

 

The climate change phenomenon continues to trigger many responses. The wider impact of these 

responses is not fully understood. In this paper, we have presented an argument that while climate 

change mitigation through the adoption of energy efficient technologies can mitigate GHG 

emissions and subsequently climate change is desirable, the practice has the potential to adversely 

impact local government revenue streams. This realization raises the question: How does a local 

government that adopts climate change mitigation interventions that replace ‘dirty’ but revenue 

generating service deli- very practices protect its revenue streams? The evidence presented here 

indicates that some current mitigation practices are synonymous with ‘biting the hand that feeds 

you.’ However, we argue that this contradiction is not a licence to continue with the ‘dirty’ and 

environmentally damaging practices of burning fossil fuel to meet energy requirements. Instead, we 

challenge researchers and governance practitioners to help local governments innovate their 

revenue sources in a manner that can enable (if not accelerate) the realization of local 

governments’ triple mandates. 

 

Acknowledgements 

 

The authors thank Exxaro Resources Limited for sponsoring the Chair in Business and Climate 

Change run under Unisa’s Institute for Corporate Citizenship. 

 



 

 

 

References 

 

1. Bailey, K. (1994). Methods of Social Research, Fourth Edition, New York: The Free Press. 

 

2. Balk, D., Montgomery, M. R., McGranahan, G., Kim, D., Mara, V., Todd, M., Buettner, T., 

and Dorelian, A. (2009). Mapping Urban Settlements and the Risks of Climate Change in Africa, 

Asia and South America. Population  dynamics  and  climate  change  International  Institute  for  

Environment  and  Development,  London,  UK, pp. 80-103. 

 

3. City of Cape Town (2011). Moving Mountains. Cape Town’s Action Plan for Energy and Climate 

Change. Available at 

http://www.capetown.gov.za/en/EnvironmentalResourceManagement/publications/Documents/

Moving_Mountain s_Energy+CC_booklet_2011-11.pdf (Accessed 13 December 2013). 

 

4. City of Cape Town (2012). Information and Guideline Document on the Implementation of 

Green Procurement in the City of Cape Town. Cape Town: City of Cape Town. 

 

5. City o f  C a p e  T ow n  (2013a).  Energy a n d  C l i m a t e  C h a n g e .  Available a t    

http://www.capetown.gov.za/en/ 

EnvironmentalResourceManagement/projects/ClimateChange/Pages/default.aspx (Accessed 13 

December 2013). 

 

6. City of Cape Town (2014). Environmental resources publications. Available at 

www.capetown.gov.za (Accessed 10 January 2014). 

 

7. City of Cape Town (2013b). Dora (Division of Revenue Act) Municipal Energy Efficiency, 

Demand Side Management (EEDSM) programme. Available at 

http://www.capetown.gov.za/en/EnvironmentalResourceManagement/ projects/Climate 

Change/Pages/DoRA-EEDSM-programme.aspx (Accessed 13 December 2013). 

 

8. City of  Johannesburg  (2012).  Climate Act ion  in  Joburg .  Available at   

http://www.joburg.org.za/index.php? 

option=com_content&view=article&id=8936&Itemid=266 (Accessed 12 December 2013). 

 

9.   City of Johannesburg (2013). City Power Johannesburg (SOC) Ltd Annual Report 2011/2012 

Available at http://www.citypower.co.za/pdfs/ANNUAL_REPORT_201_2012_19032013.pdf 

(Accessed 6 January 2014). 

 

10.  City of Johannesburg (2014). City of Johannesburg. www.joburg.gov.za. (Accessed: 10 January 

2014). 

 

11. City   of   Tshwane   (2012).   Annual   Report   2011/2012.   Available   at   

http://mfma.treasury.gov.za/ Documents/06.%20Annual%20Reports/2011-

12/01.%20Metros/TSH%20City%20of%20Tshwane/ 

TSH%20City%20of%20Tshwane%20Annual%20Report%202011-12.pdf (Accessed 13 

December 2013). 

 

12.  City of Tshwane (2014). City of Tshwane. Available online at: www.tshwane.gov.za (Accessed 

10 January 2014). 

 

13.  DEA (2011). National Climate change Response White Paper. Pretoria: Department of 

Environmental Affairs. 

 

14.  Eberhard, A. (2004). The Political Economy of Power Sector Reform in South Africa. 

Working Paper WP-06 Programme on Energy and Sustainable Development, Stanford University, 

April 2004. 

 

15.  Goklany I.M. (2005). A Climate Policy for the Short and Medium Term: Stabilization or 

Adaptation? Energy & Environment, Vol. 16, No. 3&4, pp., 667-680. 

http://www.capetown.gov.za/en/EnvironmentalResourceManagement/publications/Documents/Moving_Mountain
http://www.capetown.gov.za/en/EnvironmentalResourceManagement/publications/Documents/Moving_Mountain
http://www.capetown.gov.za/en/
http://www.capetown.gov.za/en/
http://www.capetown.gov.za/
http://www.capetown.gov.za/en/EnvironmentalResourceManagement/
http://www.joburg.org.za/index.php
http://www.citypower.co.za/pdfs/ANNUAL_REPORT_201_2012_19032013.pdf
http://www.citypower.co.za/pdfs/ANNUAL_REPORT_201_2012_19032013.pdf
http://www.joburg.gov.za/
http://mfma.treasury.gov.za/
http://www.tshwane.gov.za/


 

 

 

16.  Haw, M. and Hughes, A. (2007) Clean Energy and Development for South Africa: Background 

data Report 1 of 3. Energy Research Centre University of Cape Town 

 

17.  IPCC (2001). Climate Change 2001: Synthesis Report. A Contribution of Working Groups I, II, 

III to the Third Assessment Report of the Intergovernmental Panel on Climate Change, R.T. 

Watson and the Core Team (eds.), Cambridge University Press, Cambridge and New York, 398 

pp. 

 

18.  Jacobs, M. (2013). Green Growth: Economic Theory and Political Centre for Climate Change 

Economics and Policy Working Paper No. 108. Grantham Research Institute on Climate Change 

and the Environment Working Paper   No.   92.   Available   at    

http://www.lse.ac.uk/GranthamInstitute/publications/WorkingPapers/Papers/90- 

99/WP92-green-growth-economic-theory-political-discourse.pdf (accessed 5 December 2013). 

 

19.  Klein, R.J.T., E.L.F. Schipper, S. Dessai (2005). Integrating Mitigation and Adaptation into 

Climate and Development Policy: Three research questions, Environmental Science & Policy, 8 

(6), pp. 579-588. 

 

20.  Klein, R.J.T., S. Huq, F. Denton, T.E. Downing, R.G. Richels, J.B. Robinson, F.L. Toth (2007). 

Inter-relationships between adaptation and mitigation. Climate Change 2007: Impacts, 

Adaptation and Vulnerability. Contribution of Working Group II to the Fourth Assessment 

Report of the Intergovernmental Panel on Climate Change. M.L. Parry, O.F. Canziani, J.P. 

Palutikof, P.J. van der Linden and C.E. Hanson, Eds., Cambridge University Press, Cambridge, 

UK, pp. 745-777. 

 

21.  Laukkonen, J., Blanco, P.K., Lenhart, J., Keiner, M., Cavric, B. and Kinuthia-Njenga, C. (2009). 

Combining Climate Change Adaptation and Mitigation Measures at the Local Level, Habitat 

International, 33, pp. 287-292. 

 

22. Liphoto, E.L. (2007). Climate Change Programme Progress: City of Johannesburg. Air Quality 

Management and Climate Change Multistakeholder Forum. 29 October 2007 Metro-Centre 

Braamfontein. 

 

23. Mbendi Information Service (2014). Electrical Power in South Africa-Overview. Available at 

http://www.mbendi.com/indy/powr/af/sa/p0005.htm (Accessed 14 January 2014). 

 

24.  McKibbin, W.J. & Wilcoxen, P.J. (2004). Climate Policy and Uncertainty: The roles of 

adaptation versus mitigation, Brookings Discussion Papers in International Economics, 61, pp. 1-

15. 

 

25.  Mokwena, L. (2009). Municipal Responses to Climate Change in South Africa. The case of 

eThekwini, the City of Cape Town, and the City of Johannesburg, Research Report 113, Centre for 

Policy Studies, Johannesburg. 

 

26.  Newbery D. and Eberhard, A. (2008). Electricity. A paper written for National Treasury and 

Department of Public Enterprises, Government of South Africa. Available at 

http://www.gsb.uct.ac.za/files/SAElectricityPaper08.pdf (Accessed 10 December 2013). 

 

27.  Nhamo, G. (2013). Green economy readiness in South Africa: A focus on the national sphere of 

government, International Journal of African Renaissance, 8 (1), pp. 115-142. 

 

28.  Organisation for Economic Cooperation and Development (2008). Nuclear Energy Outlook 

2008, Nuclear Energy Agency, OECD Publishing (November 28, 2008), pp. 71-72. 

 

29.  Payne, G. and Payne, J. (2004). Key Concepts in Social Research, London: Sage Publications. 

 

30.  Ramokgopa, K. (2013). Speaking notes for Executive Mayor at the Tshwane University of 

Technology Public Officials Energy and Environment Workshop 09 October 2013 

 

31. Ramayia, J. (2013). NERSA allows yearly 8% electricity price increase for 2013-2018. 

Available at http://urbanearth.co.za/articles/nersa-allows-yearly-8-electricity-price-increase-2013-

http://www.lse.ac.uk/GranthamInstitute/publications/WorkingPapers/Papers/90-
http://www.mbendi.com/indy/powr/af/sa/p0005.htm
http://www.gsb.uct.ac.za/files/SAElectricityPaper08.pdf
http://urbanearth.co.za/articles/nersa-allows-yearly-8-electricity-price-increase-2013-2018


 

 

2018  (Accessed 8 January, 2014). 

 

32.  Reitzes, M. (2009). The Impact of Democracy on Development: The case of South Africa 

Centre for Policy Studies, Johannesburg.  September 2009. Available at 

http://cps.org.za/cps%20pdf/RR120.pdf (Accessed 10 January 2014). 

 

33.  Republic of South Africa (1996). Constitution of South Africa, Government Printer, Pretoria. 

 

 

34. Republic of South Africa (2013). Towards an Integrated Urban Development Framework: A 

Discussion Document.DepartmentofCooperativeGovernanceandTraditionalAffairs. Available at 

http://www.cogta.gov.za/index.php/documents/doc_view/1036-discussion-document-for-

integrated-urban- development-framework.raw?tmpl=component (Accessed 7 January 2014). 

 

35. Republic of South Africa (2012). South Africa Yearbook 2012/2013. Available at 

http://www.gcis.gov.za/sites/www.gcis.gov.za/files/docs/resourcecentre/yearbook/2012/11%20G

overnment%20Sy stem%20.pdf (Accessed & January 2014). 

 

36. Scott Campbell (1996). Green Cities, Growing Cities, Just Cities? Urban Planning and the 

Contradictions of Sustainable Development, Journal of the American Planning Association, 62 (3), 

pp. 296-312. 

 

37. United Nations Human Settlements Programme (2010). Local Government and Climate 

Change: A Discussion Note. 

 

38. United Nations Human Settlements Programme (2011). Cities and climate change: Global report 

on human settlements 2011, Nairobi: UN Habitat. 

 

39. Yin, R. (2009). Case study Research: Design and Methods (5th Edition), London: Sage 

Publication. 

http://urbanearth.co.za/articles/nersa-allows-yearly-8-electricity-price-increase-2013-2018
http://cps.org.za/cps%20pdf/RR120.pdf
http://www.cogta.gov.za/index.php/documents/doc_view/1036-discussion-document-for-integrated-urban-
http://www.cogta.gov.za/index.php/documents/doc_view/1036-discussion-document-for-integrated-urban-
http://www.gcis.gov.za/sites/www.gcis.gov.za/files/docs/resourcecentre/yearbook/2012/11%20Government%20Sy
http://www.gcis.gov.za/sites/www.gcis.gov.za/files/docs/resourcecentre/yearbook/2012/11%20Government%20Sy

