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This report series, Navigating Muddy Waters: Securing Investment Returns under 
Carbon and Water Constraints, is a collaboration between WWF, Carbon Tracker, 
SinCo and Trucost to assess carbon and water risks for South African investors, 
and sustainable investment opportunities. This report forms Part 5 of a five-part 
series.

Climate change and water scarcity are two of the main drivers that governments, 
civil society and business need to seriously address in the transformation of 
the global economy into one that is resource-efficient, low carbon, resilient and 
equitable. As a significant provider of financial capital, institutional investors play 
an important role in our ability to shape this transformation. On the other hand, 
these same investors face material financial risks if they are exposed to companies 
that are unprepared for this socio-economic transition.

The aim of the reports is to provide empirical research to investors in and regulators 
of the securities markets that can guide policy and investment strategies to 
support the transition to a resource-efficient, low carbon, resilient and equitable 
global economy.

Part 1: Carbon and water risks for South Africa’s top companies, bonds and 
equity funds
This report by Trucost provides evidence of the investment case for understanding 
the potential exposure to carbon and water scarcity through equity and bond 
investments in high-carbon, water-intensive companies. It includes an analysis 
of related financial risks for institutional investors, including the Government 
Employees Pension Fund (GEPF), demonstrates the availability of low-carbon 
capital market investment opportunities, and illustrates the need for the financial 
system to manage financial risk from carbon-intensive assets during the shift to a 
low-carbon economy.

Part 2: Unburnable carbon: budgeting carbon in South Africa
A report by Carbon Tracker that analyses what the planned South African carbon 
budget might mean for investors in coal mining companies in South Africa. The 
report contains analysis of this risk to the Government Employees’ Pension Fund 
(GEPF).

Part 3: Shuffling feet: Institutional investor attitudes to addressing climate 
change risks in portfolios
A report by SinCo which, through interviews with both asset owners and managers 
representing institutional investors managing assets of close to ZAR4 trillion 
(about USD$470 billion), assesses the extent to which institutional investors are 
addressing the climate change risk in their portfolios.

ABOUT THIS REPORT

THE AIM Of THE 
REPORTS IS TO 

PROvIdE EMPIRICAl 
RESEARCH TO 

INvESTORS
ANd SECURITIES 

MARKET 
REGUlATORS

This report provides evidence 
of the investment case for 

understanding the potential 
exposure to carbon and water 

scarcity through equity and 
bond investments in

high-carbon, water-intensive 
companies.
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Part 4: Responsible investing for climate change and water in South Africa
A report by WWF which uses a case study approach and empirical research from 
Trucost to investigate some of the investment mechanisms that are currently and 
potentially available to help decarbonise institutional investment portfolios, and 
demonstrates water stewardship from an investment perspective.

Part 5: Navigating Muddy Waters: securing investment returns under carbon 
and water constraints
This report by SinCo and WWF connects the findings of Parts 1 to 4 of the report 
series. The report synthesises key findings and provides recommendations on 
how to address the risks from investments in assets dependent on free, uncapped 
carbon emissions and unsustainable water use, and opportunities to investors that 
arise from the shift towards supporting a resource-efficient, low carbon, resilient 
and equitable economy from a carbon and water perspective.
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GUIdING SHAREd RISK EXPOSURE
As an African institutional investor committed to seeking long-term and 
sustainable investment performance for our members and pensioners, the 
Government Employees Pension Fund (GEPF) welcomes this WWF report. The 
report provides insights into systemic carbon and water risks (and opportunities) 
facing asset owners and institutional investment managers in South Africa. The 
report furthermore proposes recommendations to governments, regulators, 
business, civil society and investors by giving guidance on how best to address our 
shared exposure to these risks.

In our view, climate change and water scarcity are two of the main drivers that we 
need to seriously address in the transformation of the South African (and global 
economy) into one that is resource efficient, lower in carbon emissions, resilient 
and equitable. As a significant provider of financial capital, institutional investors 
– such as GEPF - play an important role in shaping this transformation towards 
a greener, more sustainable economy and planet. GEPF started its sustainability 
journey in 2006 when it became a founding signatory to the UN-backed Principles 
for Responsible Investment (PRI). In living out this commitment, GEPF has 
committed to following investment management and ownership practices that
take environmental, social and governance (ESG) considerations into account 
when making investment decisions on behalf of our members and beneficiaries.

GEPF, as one of the largest institutional investors in South Africa with a significant 
allocation to domestic equities and bonds is often referred to as a ‘universal owner’ 
within the South African economy. As such, climate change and water scarcity are 
likely to have a significant impact on investment returns for GEPF’s equity and 
bond portfolios. This calls for action on the part of GEPF and other institutional 
investors in South Africa.

The South African Government has developed policies to address climate change 
mitigation such as the proposed introduction of a carbon tax and the strategies 
contained in the National Climate Change Response white paper. Such regulations 
and policies need to be supported by the investment community in order for 
such policies to take effect. GEPF is firmly of the view that in the interests of 
environmental sustainability, the transition to cleaner energy and a greener 
economy is inexorable over the medium to long -term. South Africans will have 
to shift the way they generate and use energy. This will amount to a fundamental
repositioning that will require investment in clean businesses, projects, and 
technologies.

Institutional investors, including GEPF, can address these risks by developing 
appropriate investment strategies to:
 ·  Assess the potential impacts of carbon emissions and water stress on   
  equity risk premiums and bond yields;

“Climate change and 
water scarcity are likely 

to have a significant 
impact on investment 

returns for GEPF’s 
equity and bond 

portfolios.”

John Oliphant
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 · Develop investment policies and next-generation mandates to include    
  carbon and water risks that include longer term horizons with key   
  performance indicators (KPIs) to measure performance over time; and
 · Understand the implications of a carbon budget on investments in high   
  carbon emission sectors, such as the coal mining sector.

Lastly, and perhaps most importantly, we are confident that the move towards a 
greener, more resource efficient, resilient and equitable economy offers investors 
attractive risk adjusted investment opportunities. GEPF’s Developmental 
Investment Policy commits GEPF to actively invest in critical economic and social 
infrastructure – including investments that will help South Africa move towards a 
green economy. This commitment saw the GEPF through its investment manager, 
the Public Investment Corporation (PIC), partner with the Industrial Development 
Corporation (IDC) in subscribing to an IDC Green bond for ZAR5 billion that will 
see GEPF invest in renewable energy generation and energy efficiency projects in 
South Africa.

John Oliphant, Principal Officer, Government Employees Pension Fund
November 2012
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THE ROlE Of THE fINANCE SECTOR
Finance is one of the key drivers that affect the ability of Earth’s natural 
resources to sustain human life, since it influences development, business and 
industry, technology transfer and a range of other sectors that can have an 
adverse environmental impact. As a service sector, it depends on the health of the 
companies and markets that make up the economy. The success of the financial 
sector is inextricably linked with the success of the economy whose success, in 
turn, is inextricably linked with the earth’s ecosystems upon which it relies to 
provide food, fibre, materials and water.

The Navigating Muddy Waters research series uses robust empirical analysis and 
case studies to help inform the business case for achieving investment returns 
under carbon and water constraints. These are two of the ecological footprint 
areas that WWF has identified as of vital and urgent importance. The results of 
the research clearly map out the risks to investments in South Africa that arise as 
a result of climate change and water scarcity across many parts of the country.

Addressing climate change requires a significant shift in the structure of our 
economy to one that is resource-efficient, low carbon and resilient. This research 
shows that this is particularly true for the energy sector upon which most sectors 
rely as a source of fuel and electricity. This necessary shift will not take place 
without costs and it is incumbent upon investors, many of whom have a fiduciary 
duty to beneficiaries, to recognise this so that the shift can take place within the 
necessary time frame at and at the necessary scale to significantly reduce our 
greenhouse gas emissions and remain within the carbon budget required by 
science.

A similar approach needs to be taken with respect to the water footprint of the 
businesses in which investors place their money. Water scarcity is a reality in 
South Africa and businesses that do not adopt good water stewardship potentially 
face significant operational constraints and financial costs.

As with many things in life, with risks come opportunities. The current shift 
to address climate change mitigation, largely policy driven, brings significant 
investment opportunities, particularly in the electricity generation sector. 
However, the research shows that further interventions, including additional 
regulatory support, are needed to ensure that these opportunities materialise 
for institutional investors who control and own the majority of South Africa’s 
invested assets.

Further interventions are also needed to support water-responsible investment 
which is often not possible because investors, and sometimes companies 
themselves, do not have the information required to make informed decisions, 
and because of a lack of large scale water stewardship initiatives.

 “The financial sector 
is in an influential 

position, able to shape 
the outcomes needed to 

ensure that we bring 
prosperity and stability 

to our economy by 
reducing our ecological 

footprint.”

Morne du Plessis
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The findings of the Navigating Muddy Waters report series demonstrates that 
while challenges exist, they can be overcome through changes at a business, 
regulatory and policy level. The financial sector is in an influential position, able to 
shape the outcomes needed to ensure that we bring prosperity and stability to our 
economy by reducing our ecological footprint. I hope that the recommendations 
in the report resonate with stakeholders in the finance sector and look forward to 
participating in discussions on how to drive some of them forward.

Morne du Plessis, CEO, WWF South Africa, November 2012
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1. INTROdUCTION
Scientific research into ecosystem health and climate-related events such as 
droughts and floods has increasingly enabled policy makers and the business 
community to understand and address the problems that they cause. South Africa 
is a water-stressed country especially vulnerable to the impacts of climate change, 
which is already a measurable reality.1

These issues will impact companies’ operations, revenues and costs. Investors in 
these companies will also be affected. As pointed out by Adam Seitchik, James 
Hawley, Andy Williams and researchers in the field of responsible investment,, 
because of the portfolio approach to investing and their longer term holding 
strategies, many institutional investors are universal owners, owning a share of 
the highly diversified economies in which they invest. As a result, “Their returns 
and consequently their ability to meet their fiduciary obligations depend to a 
critically large extent on the performance of the economy as a whole.”2 Therefore, 
“investors have a strong vested interest in public policy and private activity that 
lowers the global risk of climate-related economic disruption.”3

A significant shift in the structure of South Africa’s water-scarce, high emissions 
and inequitable economy is required to address these issues effectively, in a 
manner that minimises the overall risks to the economy and protects its most 
vulnerable citizens while ensuring that these changes are made as fast as climate 
science indicates is needed to slow catastrophic impacts.

Many institutional investors that actively invest in South Africa’s securities 
markets can be defined as universal owners. This is particularly the case for large 
pension funds and insurance companies. Managing water scarcity and making 
progress to mitigate and adapt to climate change are of particular relevance to the 
success of the South African economy and therefore the investment returns of the 
portfolios held by such institutional investors.

The sooner policymakers, investors and companies in South Africa take action, 
the less they will lock in investments in carbon-intensive technology, processes 
and outputs. Mitigation in the near term would help limit the costs of reducing 
emissions in the long term and increase opportunities from investments in low-
carbon, energy-efficient technologies, processes, infrastructure and industries. 
Investment in non-fossil fuel energy consumption and energy efficiency are 
common among mitigation actions that are being put in place by several developing 
countries and emerging markets, including China, India and Brazil.

From a policy perspective, the government is instituting measures to deliver 
against strategic priorities set out in a National Climate Change Response 
paper, developing the Long Term Mitigation Scenarios for climate change and 
implementing the National Water and National Environmental Management 

1  National Climate Change Response White Paper, The   
 Government of the Republic of South Africa, October 2011

2  Hawley, J. and Andy Williams, April 2006, Universal   
 Owners: Challenges and Opportunities,   
 Introductory remarks at the Universal   
 Ownership Conference, Saint Mary’s College, Moraga, CA

3 Adam Seitchik, 2007, Climate change from the investor’s   
 perspective, Civil Society Institute, Growing the economy   
 through global warming solutions – series

SOUTH AfRICA IS A 
WATER-STRESSEd 

COUNTRY
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Acts. It is in the process of applying a carbon tax to discourage investments in 
high-carbon assets, to encourage the uptake of low-carbon and energy-efficient 
technologies, buildings, fuels and processes, and to correct market failures so that 
economic conditions incentivise low-carbon businesses and resource choices. 
Within business, certain listed companies are voluntarily taking part in initiatives 
such as the Carbon Disclosure Project, developing independent power producers 
(IPPs) that generate electricity from renewable sources, and adopting practices 
that increase water and energy efficiency and that promote water stewardship.

The success or failure of these initiatives creates both risks and opportunities 
for institutional investors, giving rise to several questions: How are investors 
responding to these risks? How can these risks be managed in the short term, 
within existing policy, technology and investment options? What is the impact of 
these risks on valuation? Given that the Stern review estimates that one per cent 
of global GDP would be required annually to address climate change,4 what are 
the short and long-term opportunities for institutional investors that arise as a 
result of the mitigation measures put in place to address these risks?

The Navigating Muddy Waters series of reports attempts to address these 
questions.

4 Stern Review on the Economics of Climate change, 2006
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2. CONTEXT
Our world’s economies rely entirely on the resource provisions of the natural 
environment, from the water needed to cultivate food crops to fuel and metal 
resources. Failure to operate within the finite limitations of these resources 
has caused very significant increases in human-induced, or anthropogenic, 
atmospheric greenhouse gases (GHGs) and subsequent average global temperature 
increases. Carbon dioxide (CO2) is the most prevalent of the six greenhouse gases 
covered by the UN Kyoto Protocol international agreement on climate change. 
The others - methane (CH4), nitrous oxide (N2O), sulphur hexafluoride (SF6), 
hydrofluorocarbons (HFCs) and perfluorocarbons (PFCs) - are measured in 
tonnes of carbon dioxide equivalents (CO2e).

Based on current international commitments to reduce GHGs and mitigate 
climate change, the world is on track for an average global temperature increase 
of about 4°C above preindustrial revolution temperatures by 2100. Given the 
scenarios and consequent tipping points – natural feedbacks that exaggerate 
human-induced warming – that are likely for an average global increase5 of just 
2°C – current mitigation efforts are inadequate.

South Africa’s Second National Communication6 under the UNFCCC projects 
that the degree of warming in South Africa will be higher than the global average. 
Without wide-scale international mitigation efforts, South Africa’s interior faces 
average increases of between 2°C and 3°C by mid-century and between 6°C and 
7°C after 2050.

The primary effect of increased average global temperatures is climatic changes. 
Radical climate change results in highly unpredictable weather systems. The 
weather patterns our economies and societies have relied on are less stable, 
resulting in changes to seasons and unpredictable rainfall patterns, with significant 
consequences for several business sectors, particularly the agricultural sector. 
Weather events such as droughts, floods and storms grow increasingly extreme. 
These unpredictable and extreme weather events can have a severe effect on 
economic activity as well as social wellbeing.

While some might still dispute the evidence for human-induced climate change, the 
science is clear that the rapid temperature and climatic changes we are currently 
experiencing are the result of cumulative human activity since the Industrial 
Revolution. The current measured increase in atmospheric CO2 corresponds 
to the increase in human emissions. Earth’s temperature record closely tracks 
atmospheric CO2.

The material threat of anthropogenic climate change to humanity has become 
a serious concern for governments around the world, many of which represent 
countries already experiencing the effects of climate change in the form of rising 
sea levels and extreme weather events.

5  http://www.climate.org/climatelab/Tipping_Points
6  http://unfccc.int/resource/docs/natc/snc_south_africa_. 
 pdf

Radical climate change results 
in highly unpredictable 

weather systems.

THE PRIMARY 
EffECT Of 
INCREASEd 

AvERAGE GlOBAl 
TEMPERATURES 

IS ClIMATIC 
CHANGES. 
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The South African government has recognised that Southern Africa’s people, 
economies and ecosystems are especially vulnerable to climate change impacts. 
South Africa ratified the United Nations Framework Convention on Climate 
Change (UNFCCC) in 1997 and has since committed to contributing towards 
global GHG mitigation efforts.

In 2011 Cabinet approved the National Climate Change Response Policy White 
Paper, which outlines the need for South Africa’s GHG emissions to peak, plateau 
and decline and recognises the need for mitigation efforts as well as plans to adapt 
to the climate change effects we are already locked into.

South Africa’s mitigation efforts include a range of actions ranging from levies on 
fossil fuel generated electricity and a carbon tax on new vehicles above a carbon 
intensity threshold to rebates for energy efficiency and subsidies to promote solar 
water heater installation. In February 2012, Treasury announced its intention to 
implement a suite of mitigation measures including sector-wide carbon taxes as 
of 2013/14 based on a carbon budget approach.

The government is not alone in its recognition of the threat climate change poses 
to the country’s populace. The central executive committee of the Congress of 
South African Trade Unions (COSATU) adopted a policy framework on climate 
change in August 2012. Meanwhile, many of the businesses operating in South 
Africa that realise the risks that the country’s high carbon emission intensities 
could have for future competitiveness are acting voluntarily to bring about more 
sustainable operations.

South Africa’s susceptibility to the threat of climate change is exacerbated by the 
country’s freshwater supply constraints. Geographically, SA is a water-scarce 
country and availability, quality and quantity are uncertain in areas across the 
country. Addressing existing water supply requirements does not come cheap. The 
costs to cover water resource infrastructure, water services, water conservation 
and demand across the water value chain are anticipated to be in the region of 
R670-billion over 10 years, with a current funding gap of R338 billion.7 Investment 
in water needs to double. Climate change adds an additional layer of complexity 
to water security. Changes in rainfall patterns, with shorter more intense rainfall 
events, will influence water quantity and quality, as well as risks of flood events.

Water, which is essential to most industrial processes, from energy production 
to manufacturing, faces increasing stresses. Demand for water in South Africa 
is expected to outstrip supply by 2025. In instances of water scarcity, the supply 
of water to people will be prioritised over supply of water for industry, situating 
water security as a priority for business since water availability, quality and 
quantity impact businesses’ ability to operate. Water is needed to produce the 
energy that powers mines across the country and secures fuel supply to the 
logistics industry. Rainfall in the right quantities and at the appropriate time is 7 http://www.info.gov.za/viewDownloadFileAction?  

 id=173116, accessed 3 November 2012

SOUTH AfRICA’S 
NATIONAl 

ClIMATE CHANGE 
RESPONSE WHITE 
PAPER OUTlINES 

THE NEEd fOR 
SOUTH AfRICA’S 
GHG EMISSIONS 

TO PEAK, PlATEAU 
ANd dEClINE.
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critical to a successful agricultural industry. Meanwhile, excess water in the form 
of flooding is destructive across all sectors. Unsustainable use of our resources 
accelerates global GHG emission increases, water insecurity and the effect of 
climate change on water resources. These impacts have potentially negative 
financial consequences for resource-intensive business. Investments in those 
businesses face reduced, volatile returns. If we hope to reduce the risks that 
climate change and water scarcity present, business will need to rapidly reduce 
its environmental footprint to support and drive South Africa’s transition to an 
enduring and equitable economy.

This will require an investment sector shift that channels financing away from 
high-risk, carbon-intensive investments that are susceptible to obsolescence and 
redirects investment towards water-responsible, low-carbon investments that 
take environmental externalities into account. Externalities are the external costs 
of dealing with environmental damage and resource degradation or depletion 
that are seldom reflected in market prices for goods and services. These costs are 
borne by society and ultimately investors, as earnings are reduced by higher taxes, 
inflated insurance premiums and input prices, lower productivity and adverse 
impacts on assets.8 The priority of high risk-adjusted investment returns dictates
where financial flows are directed, and consequently, the span of a business’s
environmental footprint. The potential for large-scale change towards an economy 
that practices sustainable resource use, while delivering sufficient investment 
returns, is heavily dependent on the investment sector.

8 http://www.unpri.org/files/uop_long_report.pdf,   
 accessed 3 November 2012
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3. RESEARCH BACKGROUNd
3.1. THE RElEvANCE Of CARBON ANd WATER CONSTRAINTS TO INvESTORS
From a business perspective, climate change and water scarcity will impact 
companies’ operations, revenues and costs. Investors in these companies will 
also, necessarily, be affected. As pointed out by Adam Seitchik, James Hawley, 
Andy Williams and other researchers in the field of responsible investment, 
the portfolio approach to investing and their longer term holding strategies 
makes many institutional investors universal owners. They own a share of the 
highly diversified economies in which they invest. As a result, “their returns and 
consequently their ability to meet their fiduciary obligations depend to a critically 
large extent on the performance of the economy as a whole.”9

One company’s externalities can undermine the profitability of other portfolio 
companies, adversely affecting other investments, and hence overall market 
return for diversified investors.10

Lower earnings, a decline in the asset base, greater volatility and more uncertainty 
about economic variables and future cash flows could undermine economic 
growth, reduce fund returns, and increase systemic risk across capital markets. 
There is a risk of misallocation of assets and mispricing of high-carbon securities 
until market corrections recognise the realities of resource constraints and carbon 
budgets and switch to a new low-carbon equilibrium.

Whether the capital relocation and price adjustment is a rapid chain reaction that 
collectively affects capital markets, with amplified and accelerated investment 
losses, or a slow, controlled process depends in part on management of systemic 
risk as part of the general problem of risk management failures. Such systemic 
risks cannot be managed sufficiently through diversification or arbitrage.11 
Therefore, “investors have a strong vested interest in public policy and private 
activity that lowers the global risk of climate-related economic disruption.”12 Many 
institutional investors that actively invest in South Africa’s securities markets can 
be defined as universal owners. This is particularly the case for large pension 
funds and insurance companies.

Addressing these issues is particularly pertinent in South Africa, since South Africa 
is a water-stressed country that is especially vulnerable to the impacts of climate 
change that is already a measurable reality.13 A significant shift in the structure of 
South Africa’s water scarce, high emissions and inequitable economy is required 
to address these issues effectively in a manner that minimises the overall risks 
to the economy and protects its most vulnerable citizens, while ensuring that 
the changes are made within the timeframes that are required by science to halt 
catastrophic impacts.

Water scarcity and GHG emissions that contribute to climate change are two of 

9 Hawley, J. and Andy Williams, April 2006,Universal   
 Owners: Challenges and Opportunities,   
 Introductory remarks at the
 Universal Ownership Conference, Saint Mary’s College,   
 Moraga, CA

10 PRI Association and UNEP Finance Initiative, 2011,   
 Universal Ownership: why environmental externalities   
 matter to institutional investors, http://www.unpri.org/  
 files/uop_long_report.pdf, accessed 3 November 2012

11 Ibid

12 Adam Seitchik, 2007, Climate change from the   
 investor’s perspective, Civil Society Institute, Growing the   
 economy through global warming solutions series

13 National Climate Change Response White Paper, The   
 Government of the Republic of South Africa, October 2011
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the main drivers that governments, civil society and business need to seriously 
address in the transformation of the global economy. Amongst other things, this 
transformation will require significant amounts of money. Estimations of what is 
required depend on several factors.

The 2006 Stern Review on the Economics of Climate Change estimated that one 
per cent of global GDP would be required annually to address climate change.14 

So long as adequate mitigation efforts are neglected, this proportion will continue 
to increase.

As a significant provider of financial capital, institutional investors play an 
important role in our ability to shape this transformation. On the other hand, 
these same investors face material financial risks if they are exposed to companies 
that are unprepared for this socioeconomic transition. The management of 
this shift is therefore critical to the success of the South African economy and, 
as a consequence, to the investment returns of portfolios held by institutional 
investors.

The government is instituting measures to deliver against strategic priorities set 
out in the National Climate Change Response paper. It has undertaken research 
into the Long Term Mitigation Scenarios for climate change and implemented the 
National Water and National Environmental Management Acts. It will implement 
a carbon tax to discourage overallocations to high-carbon assets and provide 
incentives for low-carbon businesses through uptake of carbon- and energy-
efficient technologies, buildings, fuels, materials and processes.

Risks for high-carbon companies are intertwined with opportunities for peers 
with low-carbon operations, supply chains, products and services. Within 
business, certain listed companies are voluntarily taking part in initiatives such 
as the CDP Water Disclosure Project, are developing captive renewable energy 

14 Stern Review on the Economics of Climate Change, 2006

South Africa’s climate mitigation policy direction can be defined as comprising the Peak, Plateau, Decline (PPD) trajectory, 
incorporating the conditional Copenhagen Pledge of a 34% reduction in emissions by 2020 and 42% reduction by 2025, 
when compared to business as usual. There are however, two major weaknesses in this direction as it currently stands. 
The first is the lack of clear quantification of the extent of the emissions limits required by 2020, 2025 and 2050. This is 
critical, as the extent of the mitigation required determines the pace and seriousness of the response.

Secondly, the immediate implications of the aspiration to decline our absolute emissions level over the long term, 
particularly for economic structure and the direction of investment, is insufficiently engaged. The inescapable conclusion 
of the mitigation policy direction is that South Africa must transform its economic structure away from an energy and 
carbon intensive economy. Capital and labour need to be re-deployed to fundamentally different economic sectors. 
Given the extent and nature of the challenge, this must begin immediately. The process will take decades, and any further 
investment in the current structure runs the risk of the country’s economy being stranded in the medium to long term.

Source: Trollop, H. and E. Tyler, July 2011, Is South Africa’s Economic Policy aligned with our National Mitigation Policy Direction and a Low Carbon 
Future: an Examination of the Carbon Tax, Industrial Policy, New Growth Path and Integrated Resource Plan, Research Paper for the National Planning 
Commission, Second Low Carbon Economy Workshop

dEfINING EMISSIONS lIMIT REQUIREMENTS ANd ECONOMIC RESTRUCTURING
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15 There are several definitions for stranded assets. This paper  
 defines a stranded asset as an asset whose market value is
 less than its balance sheet value as a result of the asset   
 becoming obsolete before the obsolescence date used for   
 balance sheet purposes. Such a discrepancy may be the   
 result of unanticipated and swiftly implemented changes  
 in  legislation or unforeseen market developments.

16 Stern Review on the Economics of Climate change, 2006

power plants that allows them to reduce their carbon emissions while enhancing 
energy security, are beginning to address water as a shared risk by developing 
water stewardship strategies, and are encouraging the adoption of progressive 
climate change mitigation strategies by the government.

The success or failure of these initiatives gives rise to both risks and opportunities 
to institutional investors, resulting in several questions, including:
 · Are water scarcity risks and the impacts of  government policies aimed   
  at addressing climate change quantifiable at a company level?
 ·  What is the effect of these risks and impacts on valuations?
 · How are investors responding to these risks and impacts, if at all?
 · What are the implications to investment portfolios if these risks and   
  impacts are not taken into account in valuations until a price shock   
  occurs in the future? Is there a possibility for significant mispricing that   
  could result in stranded assets?15

 · How can these risks and opportunities be managed in the short term,   
  within existing policy, technology and investment options?
 · Are any policy interventions required to address these risks and    
  facilitate low-carbon opportunities?
 · Given that the Stern Review estimates that the costs of climate    
  change  could total between 5% and 20% of global     
  GDP annually, whereas one per cent of global GDP  would     
  be  required annually to reduce greenhouse gas emissions,16     
  what are the short and long-term  opportunities for institutional   
  investors that arise as a result of the mitigation measures put in place to   
  address these risks?

WWF, in collaboration with Carbon Tracker, SinCo and Trucost, commissioned 
the Navigating Muddy Waters research series to answer some of these questions 
in the context of the South African securities markets.

The overall aim of the research is to help re-calibrate current investment thinking 
and practices in South Africa by exploring some of the potential pathways of the 
impacts of climate change and water ecosystems on the valuation of assets. Figure 
1 provides an overview of some of these pathways. The areas that the research 
focused on are encircled in dotted lines.
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The hypotheses that framed the nature and methodology of the research were as 
follows:
 · Hypothesis 1: Investors are not pricing climate change and freshwater   
  risks as a result of policy, technology and environmental impacts   
  when making investment decisions, resulting in mispriced assets   
  and potential systemic risk.
 · Hypothesis 2: The presence of dual or triple listed stocks results in the   
  climate change risks in one market being mirrored in other markets.
 · Hypothesis 3: The exposure of major investors to sectors that are   
  particularly vulnerable to climate change risks is large relative to   
  overall assets, particularly when investments in the state-owned entities   
  of Eskom and Transnet are taken into account.
 · Hypothesis 4: Given SA’s high-carbon infrastructure, its institutional   
  lock-in and the lack of significant low carbon market incentives, market   
  correction for climate change risks would take place over an    
  insufficiently long period of time for an orderly adjustment of the   

Figure 1 The potential 
pathways of the impacts 

of climate change and 
water ecosystems on 

investment valuation
Sources: WWF, UNEP FI 
2009, The materiality of 
climate change; Investec 

2011, Climate change and 
shareholder value
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  portfolios of financial institutions. Viable, low carbon investment market  
  opportunities are required for market correction for climate change risks  
  to take place in an orderly manner.
 · Hypothesis 5: Additional regulatory mechanisms need to be put in place   
  in order for lower carbon financial markets such as covered bonds   
  to develop.

Trucost’s report, Carbon and water risks for South Africa’s top companies, bonds 
and equity funds, provides evidence of the investment case to understand the 
potential exposure to carbon and water costs through equity and bond investments 
in high-carbon companies and illustrates the need for the financial system to 
manage financial risk from carbon-intensive assets during the shift to a low-carbon 
economy. The study modelled carbon liabilities in 2013/14 incorporated into key 
financial ratios to assess risks to the largest South African companies listed in the 
Johannesburg Stock Exchange (JSE)17 All Share Index (ALSI)18, FTSE/JSE top 
100 companies19, and BESA Corporate Credit Index (CCI).20

The study presents worked examples using equity and fixed income benchmark 
indexes, portfolios of major collective investment schemes equity portfolios21 and 
the Government Employees’ Pension Fund (GEPF) of South Africa22 portfolio to 
test the costs to institutional investors as a result of not pricing the impacts of 
water stress and corporate emissions under regulatory measures, thereby leading 
to mispriced assets and potential systemic risk.

Unburnable carbon: Budgeting carbon in South Africa report by Carbon Tracker 
analyses what the planned South African “carbon budget” might mean for investors 
in coal mining companies in South Africa. The report contains analysis of this risk 
to the Government Employees’ Pension Fund (GEPF) of South Africa portfolios.

SinCo’s report is Shuffling feet: Institutional Investor attitudes to addressing 
climate change risks in portfolios. It assesses through interviews with both asset 
owners and investment managers, the extent to which institutional investors are 
addressing the climate change risk in their portfolios. 

WWF’s report Responsible investing for climate change and water in South Africa 
uses a case study approach and empirical research from Trucost to investigate 
some of the investment mechanisms that are currently and potentially available to 
help decarbonise institutional investment portfolios. It also demonstrates water 
stewardship from an investment perspective.

The reports address the issues of regulatory risk related to carbon and water risks 
to investors, and examines the potential for sustainable investment opportunities. 
The research findings will help guide companies, securities investors and 
regulators, and policy makers, in developing effective investment strategies that 
support the transition to a resource-efficient, low carbon, resilient and equitable 
economy. Figure 2 summarises what each of the reports under the series covers.

17 The JSE is one of the top 20 stock exchanges in the world in  
 terms of market capitalisation and is a member of the World
 Federation of Exchanges (WFE). It has operated as a market  
 place for the trading of financial products for more than   
 120  years to connect buyers and sellers in   
 four different markets: equities, equity   
 derivatives, commodity derivatives and   
 interest rate products; with a highly regulated environment  
 through its boards: Main Board, Africa Board and AltX.

18 See all JSE Main Board companies at http://www.jse.co.za/ 
 How-To-List/Main-Board/Main-Board-Listed-companies. 
 aspx accessed 29 October 2012.

19 The FTSE/JSE ALSI is the most widely used benchmark for  
 equity portfolio investment performance in South Africa.   
 The FTSE/JSE top 100 companies represent more than 97%  
 of the value of 162 companies listed in the ALSI Index,   
 based on the net market capitalisation of index   
 constituents as of 30 June 2012.

20 Corporate debt issuers represent more than one-third of   
 listed debt in South Africa, and the analysis covers 215
 fixed and free floated corporate bonds on the Bond 
 Exchange  of South Africa (BESA) Corporate Credit Index. The 
 companies analysed have combined earnings of over
 R985 bn (USD$94 bn), based on data as of 30 June 2012.

21 For equity funds, Trucost uses data on the value of holdings  
 in each company to allocate tonnes of CO2e emissions and
 revenues from each company to each portfolio. The total 
 allocated emissions and revenues from  each company are 
 summed across each portfolio to calculate its carbon 
 footprint as total tonnes of CO2e normalised by ZAR million. 
 Trucost maps bonds to parent issuers and carbon emissions  
 from operations, electricity purchases and other 
 direct (first-tier) suppliers for each constituent company are 
 allocated to bond indices or portfolios based on the value  
 of the bond as a proportion of the equity and total debt of  
 each company. Total emissions aggregated across the index  
 or portfolio are normalised by revenue generated by the   
 issuing companies. For more details, see Report 1: Carbon  
 And Water Risk For South Africa’s Top Companies, Bonds And 
 Equity Funds, WWF South Africa and Trucost Plc, 2012.

22 Trucost analysed holdings valued at R541,061 mn   
 (USD$70,469 mn) as of 30 March 2012. 23 Cross-rate of   
 ZAR8.63521:USD1
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3.2. UNdERSTANdING THE INvESTMENT vAlUE CHAIN
Regulated securities markets play an important role in channelling investment 
flows and providing signals to providers of capital. Institutional investors, in turn, 
play an important role as significant providers and allocators of capital to those 
markets: in 2011, pension funds and long-term insurers in South Africa had more 
than ZAR3.2 trillion in invested assets in 2011, representing 96% of GDP24. A 
basic overview of the dynamics of the investment value chain is therefore useful.

Institutional investors (asset owners and investment managers) and the rules 
makers (policymakers, regulators and securities exchanges) play important roles 
in shaping what types of investment are possible, and how investment decisions 
are made, using available data. Through the investment philosophies, standard 
practices and regulations, the many links in the investment value chain influence 
how new investment ideas emerge – or fail to emerge. Two major groups of actors 
in a simplified investment value chain25 are institutional investors and regulators:

The money: the role of institutional investors
A significant role is played by institutional investors because of their size – 
owning together trillions of assets at a global level – and the impact from their 
decisions both on the returns generated and the assets they choose to invest in. 
In aggregate, asset owners affect the economy.26 Put simply, there are two major 

3.2 
TRIllION

IN INvESTEd 
ASSETS HEld BY 
PENSION fUNdS 

ANd lONG-TERM 
INSURERS IN 2011, 

REPRESENTING 
96% Of GdP24

Figure 2 summary of 
reports
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aspects to money management by institutional investors.

Firstly, asset owners are the actual beneficial owner of the investments. Assets are 
pooled or accumulated by fund members, policyholders, bank customers, stokvels, 
foundations, endowments or companies. Using some kind of legal structure such 
as a retirement fund or trust, assets are placed under the fiduciary responsibility 
of decision-makers, often called trustees. Most institutional investors use an 
investment committee that makes investment decisions based on a majority vote. 
The recommendations are considered by the governing body (for retirement funds, 
a board of trustees, 50% member-elected). Taken together, the fund’s assets form 
an investor risk profile, formulated into an investment policy statement, which 
forms the basis for professional investment management through a contract with
investment managers.

Secondly, the assets are managed by investment managers according to the 
mandate from the asset owner. Asset owners select the investment managers 
(often based on analysis from asset consultants). The investment manager offers a 
service that, through making investment decisions, attempts to grow the value of 
the assets measured against a performance benchmark. The investment manager 
relies on its internally-generated investment ideas as well as analysis it buys from 
analysts and stockbrokers, to decide on themes or individual assets to invest in to 
generate returns in the investment portfolios.

Analysts can be independent or be part of an investment bank.

Assets increase or decrease as the portfolio managers invest or divest the portfolio 
into a range different asset classes such as equities, fixed income, private equity or 
real estate, that in turn own securities such as company equity shares, government 
bonds or physical property.

Investment practices take place within the context of global and national laws that 
govern limits on assets, risks or practices permitted by investment regulations. 
In certain jurisdictions, for example, a fund must report to regulators on the 
underlying portfolio holdings or investment performance.

The rules: the role of regulators and securities exchanges
Laws typically prescribe the rules of professional investment management. 
Investors prefer clear rules and regulations as they seek to estimate how an 
investment may perform in an uncertain future. Rules govern investment 
sensitive information such as what data a firm must report on and to whom, how 
to treat assumptions in investment decisions, or how new laws affect ownership, 
such as mining rights. Rules and regulations for the management of assets govern 
all aspects of the investment value chain in different ways, including how much, 
where and in what kinds of assets an asset owner may or may not invest, and how 
to report on their activities. Current legislation in South Africa mandates fiduciary 
responsibility of trustees and investment managers and no legal impediment exists 

24 Building bridges for sustainable partnerships, Asisa, 2011;  
 Global Pension Assets, Towers Watson, January 2012;
 http://www.statssa.gov.za/publications/P0441/  
 P04414thQuarter2011.pdf, accessed 12 November 2012

25 The influence of ratings agencies, indices and benchmarks  
 is beyond the scope of this brief paper but is covered in the 4
 underlying research reports

26 See Defining Momentum: The Retirement Fund Investment  
 Value Chain And The State Of ESG In South Africa (SinCo, July
 2012) commissioned by IFC. Asset owners as a whole are 
 “universal owners”. Ultimately, the asset owner has a vested 
 interest in the whole economy, and taken to its 
 logical extreme, to the planet on which all economies  
 exist. The sum of all  asset owners in southern Africa – the 
 government, state-owned enterprises, the private sector 
 companies, the financial sector and retirement funds, and 
 international investors – in aggregate have a vested interest 
 in regional longer-term  economic growth that is 
 sustainable.
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to asset owners incorporating material environmental, social and governance 
(ESG) factors into investment decisions27.

Securities markets play an important role in the investment value chain, by 
allocating and financing new capital to different economic sectors, and by 
creating a secondary market for the exchange of capital that also allows for the 
creation of risk management strategies, the transfer of risks, a reduction in 
certain information asymmetries, and signals about the market cost of capital for 
individual companies. In a globally competitive environment for business and 
investment capital, securities markets with strong regulation, solid infrastructure 
and thriving institutions will be better positioned to attract sustainable capital
flows.

The 2011 World Economic Forum Global Competitiveness report28 ranked South 
Africa first out of 142 countries for its regulation of securities exchanges. In 
2011, the Johannesburg Stock Exchange (the JSE) required29 annual reports by 
companies listed on the exchange to comply or explain in line with the world-
class ESG reporting requirements of the King III Code for corporate governance. 
The Code includes an entire chapter on integrated sustainability reporting and 
disclosure as part of an initiative to elicit more meaningful information in annual 
reports about how companies create and preserve value of the short, medium 
and long term.30 Securities exchanges also play the role of communicator to 
the marketplace through benchmarks, and through listings requirements and 
regulation,31 thereby setting a minimum compliance standard for firms seeking 
capital from investors.

27 Girdwood, A., 2011, Regulatory context for long term   
 investments in green growth, WWF-SA

28 http://www.weforum.org/issues/global-competitiveness  
 accessed 6 May 2012.

29 In February 2010, the JSE Listings Requirements made it  
 compulsory for all JSE-listed companies to comply with King 
 III, including the recommendation for a company to produce 
 an integrated report for its financial year starting on and 
 after 1 March 2010, or to explain why it was not fulfilling 
 the recommendations.

30 The International Integrated Reporting Initiative is currently 
 developing a global framework for integrated reporting, see
 http://www.theiirc.org/accessed 2 September 2012

31 JSE regulations http://www.jse.co.za/Regulation.aspx 
 accessed 29 October 2012
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4. RESEARCH fINdINGS32

A summary of the research findings is contained in this section of the report. Full 
details of the findings can be found on WWF South Africa’s website www.wwf.org.
za.

4.1. INvESTOR ATTITUdES ANd CASE STUdIES
dEMANd fOR lOW CARBON ANd WATER RESPONSIBlE INvESTMENTS
WWF’s research found that the demand for low-carbon and water-responsible 
investment choices is increasing, as the demand for ESG-integration increases. 
Drivers include increasing awareness by investors of ESG risks, new legislation 
governing pension funds, and as a result of increased advocacy by groups of asset 
owners. In South Africa, one of the powerful drivers of increased ESG-integration 
has been the impact of Regulation 28 of the Pension Funds Act that was cited by 
93% of the respondents in the research survey as a driver. Another driver is the 
influential role played by the Government Employee Pension Fund (GEPF) which 
is the single largest asset owner in Africa with over ZAR1,050 billion (USD$121 
billion) in assets under management (AUM), mostly in South Africa. GEPF 
was the first asset owner in South Africa to adopt the UN-backed Principles for 
Responsible Investment.

INvESTOR RISKS EXPOSURE
The regulatory limits on foreign investments by South African institutions 
(maximum of 25% for retirement funds)33 mean that institutional investors have 
a heavy domestic concentration of investment capital that is exposed to climate 
change risks and water scarcity impacts felt in South Africa. This implies that every 
South African saving for retirement and every pensioner drawing her monthly 
annuity has a vested interest in understanding the investment impacts of climate 
change. SinCo’s polling of investment managers and asset owners found that, on 
balance, institutional investors agree34 with hypothesis 2 (that, “the presence of 
dual or triple listed stocks results in the climate change risks in one market being 
mirrored in other markets”), while the exact nature of the risks, which investors 
are affected and how to price them remains unclear.

Investors are exposed in at least four ways to climate risks in portfolios in South 
Africa:
 1. incorrect valuations of company tangible or intangible assets;
 2. being underweight on new sectors, technologies or business models designed 
     to succeed in a low carbon economy;
 3. being overweight on investment themes with pricing that will change due to 
      company, country or global regulations on carbon and/or water scarcity; and
 4. vulnerability to climate impacts on existing sectors and business models, for 
      example water scarcity impacts on the Mining, Agribusiness and Food & 
      Beverage  sectors.

32 Exchange rates were chosen based on the date on which JSE 
 constituent and company financial year-end data was
 collected. 

33 Regulation 28 on SA National Treasury website for more 
 http://www.treasury.gov.za/publications/other/Reg28/ 
 accessed 29 October 2012.

34 50% of respondents agreed, while a quarter disagreed and 
 a quarter had no opinion.
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PORTfOlIO SHOCK
On balance, institutional investors agree35 with hypothesis 4 (that, “given SA’s 
high-carbon infrastructure, its institutional lock-in and the lack of significant 
low carbon market incentives, market correction for climate change risks would 
take place over an insufficiently long period of time for an orderly adjustment of 
the portfolios of financial institution.”) This finding has important implications 
for policy makers and regulators who will have to balance the shortterm costs of 
necessary shifts in the economy to address climate change and the break from 
high-carbon infrastructure with the long-term costs of inaction.

THE PRICE IS WRONG?
The mispricing of environmental, social and corporate governance (ESG) factors is 
material. On balance, institutional investors agree36 with the adjusted hypothesis 
1 (that, investors are mostly not pricing climate change and fresh water risks as a 
result of policy, technology and environmental impacts when making investment 
decisions, resulting in mispriced assets and potential systemic risk.)
Respondents commented on the role of the market in pricing externalities, the 
role of regulation and the lack of enforcement. More than half of institutional 
investors responding to the survey have not priced greenhouse gas emissions, 
while the planned carbon tax in South Africa is being modelled for very low 
prices into portfolios and/or minor valuation impact into portfolios today. No 
substantive portfolio level analysis is in place for mapping water scarcity risks in 
sectors, industries, firms or geographies.

THIN BETTING ON lOW-CARBON dEvElOPMENT
Few institutional investors responding to the research survey have begun to or 
plan to allocate more to climate sensitive37 assets. Allocations to renewable energy 
generation projects (wind, solar, hydro, geothermal, tidal) had the highest of the 
tiny asset allocations. On balance, institutional investors agree38 with hypothesis 
3 (that, the exposure of major investors to sectors that are particularly vulnerable 
to climate change risks is large relative to overall assets, particularly when 
investments in the state-owned entities of Eskom and Transnet are taken into 
account).

Attitudes differed on the extent of equity versus fixed income exposure and the 
link to state-owned enterprises (SOEs) versus country characteristics. Portfolio 
exposure to heavy industrial and resources sectors as well as Eskom and Transnet 
is large, and most respondents knew that the SOEs’ carbon footprint dominates 
South Africa.39 Investment-asusual (IAU) thinking dominates investment practice 
rather than the thinking needed to invest in new capital in new ways toward a low-
carbon, resilient and inclusive growing economy.

THE IMPORTANCE Of THE ElECTRICITY SECTOR
A significant portion of carbon risk arises from South Africa’s carbon intensive 
electricity generation sector, which generates the majority of greenhouse gas 
emissions. South Africa’s 2000 GHG inventory shows that 86% of overall 

35 50% of respondents agreed or had no opinion (50%), 
 reflecting difficulty respondents had in deciding on the logic 
 or foreseeing the impacts.

36 From the response group opinions ranged from strongly 
 agree to strongly disagree, with some offering “no opinion”; 
 50% “strongly agreed”.
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emissions, including land use, land use change and forestry, were from the energy 
sector, with the energy industry making up 71% of those emissions. About 82% of 
emissions from the energy industry subsector were from electricity production, 
18% from refinery fuels, and less than 1% was from ‘other’ energy industry40.

37 “Climate sensitive” or “equilibrium climate sensitivity” (IPCC 
 1990, 1996) is defined as the change in global mean
 temperature”. http://www.ipcc.ch/ipccreports/tar/
 wg1/345.htm accessed 29 October 2012.

38 87.5% of respondents agreed or strongly agreed (75%).

39 SOEs with fixed income listed securities include Airports
 Company South Africa Limited, Denel Soc Limited, 
 Development Bank Of Southern Africa, Eskom Holdings 
 Limited, Industrial Development Corporation Of South 
 Africa, Komati River Basin Authority, Land And Agricultural 
 Bank, Namibia Power Corporation (Proprietary) Limited – 
 Nampower, Rand Water Board, South African National 
 Roads Agency Limited, Trans-Caledon Tunnel Authority, 
 Transnet Soc Limited.

40 South Africa’s second National Communication under the 
 United Nations Framework Convention on climate change,
 November 2011

Figure 3: Total greenhouse gas emissions by sector in South Africa, including land 
use, land use change and forestry (LULUCF) (GgCO2e), 2000

Figure 4: Energy sector emissions (GgCO2e) from fuel combustion in South Africa in 
200041
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Low carbon investment in the electricity sector therefore has the highest emissions 
mitigation potential. A promising development to facilitate renewable energy at 
scale is the Department of Energy’s solar park, which aims to “to embark on a 
massive mobilisation of funding resources to introduce a sense of efficiency in the 
funding process, avoid duplication of efforts, and establish a smooth system of 
interface between those requiring finance and those who have finance to provide. 
This would make the capital raising process as efficient as possible, with some 
processes being undertaken on a joint basis.”42

However, WWF’s research found that there are currently limited opportunities 
for South African institutional investors to invest emissions mitigation in the 
energy sector as a result of the limited supply of products that have the necessary 
scale and investment grade, the relatively low level of renewable energy – a 
target of 9% of total new electricity generation by 2030 – included in the South 
African Government’s 2010 Integrated Resource Plan (IRP)43 and as a result of 
the current regulatory environment which makes it difficult for the creation of 
independent power producers (IPPs) outside of the government’s renewable 
energy procurement process. Analysis of the IRP by Hilton Trollop and Emily Tyler 
found that, “the IRP incorporates only a very relaxed version of the Copenhagen 
Pledge, and it actually created policy through its assumption of an above 50% 
allocation of emissions space to electricity. Further, the IRP ignores the economic 
restructuring imperative, thereby demonstrating apparent misalignment with the 
post 2025 mitigation policy direction.”44

INvESTMENT POlICIES IN ACTION
Most institutional investors responding to the survey created by SinCo had some 
form of policy for sustainability, ESG factors or responsible investment, with the 
majority offering publicly available versions. In South Africa, the investment 
thesis for investing in the context of climate change risks and opportunities 
has been articulated at policy level, has been partly developed but not unevenly 
implemented at process level, and faces barriers of knowledge, education, 
technical skills, metrics and lack of demonstrated success. Large retirement 
funds are moving to integrate ESG at the policy level or have already adapted to 
the revised Regulation 28. The effectiveness of ESG integration is unclear, and 
greenwashing45 may be expected46.

REGUlATIONS NEEdEd TO SHAPE INvESTMENT MARKET OPPORTUNITY
WWF found that the bond market represents a potential area for growth: there 
are USD174 billion in climate bonds in existence at a global level;47 and the two 
green bonds issued in the South African market in 2012 both focused on energy.48 

However, these figures represent a small portion of invested assets. Increasing the 
supply of liquid, investment grade49 investment options for institutional investors 
that address climate change mitigation and sustainable water ecosystems is a 
critical success factor in financing the transition to a resource-efficient, low carbon, 
resilient and equitable economy. In line with the South African government’s 
National Climate Change Response White paper, some degree of regulatory 

41 South Africa’s second National Communication under the
 United Nations Framework Convention on climate change,
 November 2011

42 Report on the Solar Park’s Investor Conference, hosted by the 
 Department of Energy in October 2010

43 SA Integrated Resource Plan “The Integrated Resource Plan  
 (IRP) lays the foundation for the country’s energy mix up to
 2030, and seeks to find an appropriate balance between the 
 expectations of different stakeholders considering a number 
 of key constraints and risks”43 http://www.energy.gov.za/
 IRP/2010/IRP_2010.pdf accessed 29 October 2012.

44 Trollop, H. and E. Tyler, July 2011, Is South Africa’s Economic 
 Policy aligned with our National Mitigation Policy Direction
 and a Low Carbon Future: an Examination of the Carbon Tax, 
 Industrial Policy, New Growth Path and Integrated Resource
 Plan, Research Paper for the National Planning Commission, 
 Second Low Carbon Economy Workshop



      Navigating Muddy Waters: Securing Investment Returns under Carbon and Water Constraints page 22

intervention in the domestic finance sector is required to enhance the financial
sector’s capacity to mainstream climate change in risk and investment decisions50.

SinCo found that, on balance, institutional investors agree51 with the hypothesis 
that “additional regulatory mechanisms need to be put in place in order for lower 
carbon financial markets such as covered bonds to develop.” Institutional investors 
pointed to ways to increase momentum for low carbon investment, a need for new 
investment product supply as well as explicit demand, technical improvements 
such as pricing models and standards, as well as mapping to the global regulatory 
context for pricing externalities. Regional and national rules are replacing the old 
hope for global agreements, making policy risks mapping more difficult.

In responding to SinCo about whether or not “viable, low carbon investment 
market opportunities are required for market correction for climate change risks 
to take place in an orderly manner”, institutional investors claim they need pull 
factors, for example fiscal incentives or new asset mandates, to be attracted to 
engage fully with the low-carbon, water scarcity concepts. Push-factors help make 
ESG issues be taken more seriously by investors, for example carbon taxes, global 
markets under carbon regulation or investment regulations requiring disclosures 
such as Regulation 28.52 Most institutional investors interviewed would pay a 
premium for better environmental performance: nearly a quarter of respondents 
would not pay a premium, but over half would pay up to 5% and another 25% 
would pay a 5% to 10% premium

THE ACHIllES’ HEEl Of SHORT-TERMISM
Current options for responsible investing do not address the fundamental 
problem of short-termism in financial markets which results in the misalignment 
of capital in relation to the longer terms needs of low carbon, water responsible 
investments. Findings from SinCo’s study show that many investors are still 
internally digesting the sustainable investment theme and what future changes a 
low-carbon, water-scarce growing economy in Africa means for their investment 
philosophy and practices. The long time period for structural change to take 
effect was flagged by investors interviewed by SinCo as part of this research, as 
an issue that they have difficulty implementing into their investment theses but 
with a warning that “all it takes is a serious 2 year drought coupled with social 
and unrest and fires to send the market a correction message”53. The current 
investment-as-usual approach falls short on where South Africa needs to invest in 
a de-carbonisation, water-scarcity paradigm. The whole investment value chain 
has a role to play: policymakers, regulators, asset owners, investment managers, 
analysts and securities exchanges, accountants and auditors, companies, and 
especially extractives companies such as coal miners. The report points to action 
steps for each component of the investment value chain.

45 “Greenwashing” is the term “used to describe the act of  
 misleading consumers regarding the environmental 
 practices of a company or the environmental benefits of a 
 product or service”, http://stopgreenwash.org/, accessed 29 
 October 2012.

46 “Defining Momentum: The Retirement Fund Investment 
 Value Chain And The State Of ESG In South Africa”, SinCo, July
 2012, commissioned by IFC for Sustainable Returns Project, 
 July 2012

47 Bonds and climate change: the state of the market in 2012,  
 Climate Bonds Initiative and HSBC, June 2012

48 IDC issued a R5 billion Green Bond in April 2012 that was 
 been taken up by the Public Investment Corporation. 
 This 14-year bond will contribute to meeting the IDC’s green 
 industries commitments. http://idc.co.za/access/
 boardroom-october-2012 See also http://mg.co.za/
 article/2012-08-22-the-green-industrys-driving-force 
 accessed 29 October 2012.

49 “Investment-grade” is a term used to describe investments 
 that institutional investors can make, and is often related to 
 the ratings agencies definitions.

50 http://www.pmg.org.za/node/28739 accessed 29 October 
 2012

51 50% of respondents agreed or strongly agreed (12.5%), 
 25% disagree and 25% had no opinion

52 Regulation 28 on SA National Treasury website for more 
 http://www.treasury.gov.za/publications/other/Reg28/, 
 accessed 29 October 2012.
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4.2. EMPIRICAl fINdINGS ON CARBON ANd WATER

4.2.1. CARBON BUdGETING ANd THE COAl SECTOR

A SNAPSHOT Of SOUTH AfRICAN COAl RESERvES
Carbon Tracker’s analysis of companies listed in South Africa indicates they 
have coal reserves equivalent to 38.9 GtCO2 emissions. Half of these reserves are 
located in South Africa, with significant reserves also in Australia and Botswana. 
The reserves outside of South Africa represent the interests of multinationals 
such as Anglo American (AGL) and BHP Billiton (BIL), in contrast to the purely 
domestic focused operators, led by Exxaro (EXX) and SASOL (SOL).

COAl RESERvES EXCEEd CARBON BUdGET
South Africa is considering an appropriate level of carbon budget to apply to 
relevant sectors, with coal-based activities making up the majority of emissions. 
The ‘required by science’ approach indicated in the Government’s Long Term 
Mitigation Scenario54 equates to a budget of 16.4 GtCO2e for all sectors from 
2010 to 2050. Carbon Tracker calculated indicative budget levels in the following 
diagram to demonstrate how coal related sector assets compare to some potential 
budget levels. These indicative budgets range from a total allocation across sectors 
of 9 to 18 GtCO2e, with two-thirds of the budget (6 to 12 GtCO2e) available to coal 
related sectors. Based on current export levels, South Africa has 19.2 GtCO2 of 
coal reserves earmarked for domestic use in electricity generation and liquid fuel 
production, with 17.7 GtCO2e attributable to the JSE  The analysis shows that this 
exceeds the highest carbon budget of 12 GtCO2e for coal-related sectors displayed 
below.

53 Verbatim comment by institutional investor, Rolling In The  
 Deep (SinCo, November 2012)

54 See knowledgebase at University of Cape Town Energy   
 Research Centre, http://www.erc.uct.ac.za/Research/LTMS/
 LTMSintro. htm accessed 29 October 2012.

lISTEd 
COMPANIES IN 
SOUTH AfRICA 

HAvE COAl 
RESERvES 

EQUIvAlENT 
TO 38.9 GT CO2 

EMISSIONS

Figure 5: South African coal reserves and resources versus carbon budget
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EXPORT POTENTIAl ANd CHANGING COAl dEMANd
Carbon Tracker’s research demonstrates that Eskom,55 the domestic utility, 
is the customer for 60% of coal production56 and that South Africa currently 
exports around 30% of its coal production, which is primarily limited by the rail 
infrastructure connecting mines to ports, namely Richards Bay Coal Terminal.57 

Significant investment in infrastructure would be needed to increase the export 
level and has been mooted by the South African government as part of its R787 
billion infrastructure investment plan. Asian markets including China and India 
have become more significant for South Africa over the last couple of years, as 
European demand has declined. In analysing future trends in coal demand, 
Carbon Tracker points to the International Energy Agency (IEA) scenarios of 
future markets for coal which range from continuing increasing demand, through 
stagnation, to declining demand post 2020. These scenarios could apply both to 
domestic and export markets, and indicate the shift away from unabated coal use 
required to deliver emissions reductions.

dEvElOPMENT Of fURTHER RESOURCES
The mining companies also have interests in coal resources that are yet to be 
developed to a stage where they are proven to be commercially viable. Carbon 
Tracker demonstrates that since these companies are currently investing capital 
in bringing these interests to the market, there could be a doubling or tripling 
in the level of reserves. Junior coal mining company Coal of Africa (CZA), for 
example, has large stated resources that it is seeking to develop.

AvOIdING INfRASTRUCTURE lOCK-IN
WWF is of the view that while the carbon budget is finite, the way in which it is 
deployed is up to South Africa to decide. For example, the emissions allowance 
could be used to accommodate an increase road freight and private car use, or 
it could be used accommodate an increase in rail freight and public transport 
infrastructure. To stay within budget, a rise in emissions from one activity will 
require emissions to fall in another, and an “overspend” in one year will require 
greater cuts in emissions in future years.

However, given that finance and opportunity cost are significant limiting factors 
in any country’s ability to make significant shifts in the structure of its economy, 
the potential reality of infrastructure lock-in needs to be taken into account. If 
significant investments are made into high carbon infrastructure, this severely 
limits the ability to invest in low carbon infrastructure. This is a particularly 
important consideration for South Africa, where plans to increase coal production 
for domestic use and for export will require significant investments in rail and 
port infrastructure, diverting funds and technical expertise away from the 
development of low carbon infrastructure such as smart grids, renewable energy 
generation, urban densification and public transport networks.

55 Eskom generates approximately 95% of the electricity used 
 in South Africa and approximately 45% of the electricity 
 used in Africa. Eskom generates, transmits and distributes 
 electricity to industrial, mining, commercial, agricultural 
 and residential customers and redistributors. Eskom buys 
 electricity from and sells electricity to the countries of the 
 Southern African Development Community (SADC). With 
 effect from 1 July 2002, Eskom was converted from a 
 statutory body into a public company as Eskom Holdings 
 Limited, in terms of the Eskom Conversion Act, 13 of 2001 
 http://www.eskom.co.za/c/58/investors/ accessed 29 
 October 2012.

56 http://www.eskom.co.za/c/article/200/coal-power/   
 accessed 29 October 2012.

57 Richards Bay Coal Terminal (RBCT) is the single largest 
 export coal terminal in the world. Opened in 1976 with an 
 original capacity of 12 million tons per annum, it has grown 
 into  an advanced 24-hour operation with a design capacity 
 of  91 million tons per annum. http://www.rbct.co.za/ 
 accessed 29 October 2012.
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4.2.2. CARBON TAX ANd TRANSITIONING TO A lOW-CARBON ECONOMY

lARGE ANd CONCENTRATEd CARBON fOOTPRINTS
Trucost analysed potential carbon costs for 58 companies in Basic Resources, 
Chemicals, Construction & Materials, Food & Beverage, Industrial Goods & 
Services, Oil & Gas, Personal & Household Goods, Retail and Telecommunications 
sectors, which accounted for 98% of operational (Scope 1) and electricity-related 
(Scope 2)58 emissions across the largest 100 companies in the FTSE/JSE ALSI. 

They represent 75% of the value of the FTSE/JSE top 100 companies as of 30 
June 2012, and their combined earnings (R619,393 million or USD74,897 
million) equate to more than 81% of earnings across these companies in 2011. 
At the government’s proposed carbon tax rate of R120 per tonne in 2013/14, 
Scope 1 emissions from the 58 companies could result in R5,848 million (USD707 
million) in carbon costs. Of the 58 companies, 39 were less carbon intensive than 
their FTSE/JSE top 100 ICB super-sector averages. They would pay less carbon 
tax than industry peers that have above average carbon intensities.

For 27 companies, total exemptions from the carbon tax59 could result in zero 
liabilities for Scope 1 emissions. Carbon exposure is therefore concentrated. For 10 
companies that are more carbon-intensive than sector peers, annual operational 
carbon costs would total more than R50 million (USD6 million) each. The highest 
exposure at a company level amounts to R2.96 bn (USD358 mn).

fIXEd INCOME CARBON COSTS
Trucost used the BESA Corporate Credit Index as a proxy for fixed income 
securities of major firms in South Africa. Bond issuers paying R120 per tonne for 
taxable emissions from operations and 50% of carbon liabilities from electricity 
use in 2013/14 would cause interest coverage60 to decline most in the Basic 
Resources (-7%), Automobiles & Parts (-4%) and Financial Services (-3%) sectors.

58 The Greenhouse Gas Protocol corporate accounting standard 
 categorises emissions from different sources into three 
 scopes – operations (1), purchased electricity (2) and 
 emissions from value chains (3).

59 Trucost’s analysis focuses on scenario 1b in 2013/14, taking  
 account of a basic 60% tax-free threshold, adjusted for the
 carbon intensity of companies relative to sector peers. 
 In certain sectors, emissions are reduced by 10% to model 
 additional relief for trade-exposed sectors. For a further 
 10% of emissions, the UN Kyoto Protocol Clean Development 
 Mechanism Certified Emission Reduction (CERs) carbon 
 price of R33 (USD4) was applied to reflect the lower cost of 
 international carbon credits permitted under proposals, 
 within limits. The rate of ZAR120 (USD15) was applied to 
 remaining “taxable emissions” from Scope 1.

Table 1: BESA Corporate 
Credit Index carbon 

contribution and 
financial risk from carbon 

liabilities under scenario 
1b in 2013/1461
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Trucost’s research shows that some sectors in the FTSE/JSE top 100 companies 
are more exposed than others. Carbon liabilities incurred by JSE-listed companies 
would increase profit risks and credit risks most in the Basic Resources, Oil & 
Gas, Construction & Materials, Chemicals and Food & Beverage sectors, which 
represent 46% of sector weightings for the largest 100 ALSI companies. On 
average, Construction & Materials companies’ return on equity (ROE)62 falls by 
25% and return on assets (ROA) drops 23%. In the Oil & Gas sector, both ROE 
and ROA63 could drop by 16%. Carbon liabilities from electricity use could be most 
significant for Basic Resources companies.

60 Trucost measured interest coverage of issuers as operating  
 income (EBIT) relative to net interest expense, indicating  
 solvency and credit default risk.

61 Scenario 1b in Trucost’s analysis (see page 25) exempts 60% 
 of Scope 2 emissions from the carbon tax based on the
 proposed basic tax-free threshold. The analysis assumes 
 that electricity providers purchased CERs for 10% of 
 remaining emissions and paid the R120 (USD15) tax rate 
 for the remaining taxable emissions. The scenario assumes 
 that companies pay just 50% of resulting carbon liabilities, 
 assuming that electricity providers are passing on half of 
 their carbon costs in higher tariffs.

62 Trucost measured ROE as EBIT-preferred dividends/average 
 common equity, using data from FactSet

63 Trucost measured ROA as net income (EBIT)/average total 
 assets, financed by both equity and debt.

ElECTRICITY-BASEd CARBON EMISSIONS A lONG-TERM PROBlEM
About 77% of South Africa’s primary energy needs are provided by coal64. 
Trucost’s analysis shows that electricity use results in 28% of total emissions by 
the FTSE/JSE top 100 companies and that liabilities from those emissions in 
carbon-intensive sectors are likely to increase between 2013/14 and 2020/21.65 
If 58 companies in nine sectors were to pay 50% of carbon costs from emissions 
from electricity use, passed through in higher electricity tariffs, carbon liabilities 
of ZAR2 billion (USD239 million) in 2013/14 could rise to ZAR6 billion (USD780 
million) by 2020/21. This takes account of the government’s 2010 Integrated 
Resource Plan (IRP),66 under which the country’s electricity emissions are 
projected to increase by 29% by 2020/21. Under this scenario (2c), reducing 
operational emissions by 27%, mitigating carbon by a further 7% in 2020/21 and 
selling CERs for 10% of emissions would result in the lowest projected operational 
carbon costs. However, the potential increase in carbon liabilities from electricity 
purchases under existing power generation plans could lead to costs for Scope 2 
emissions more than tripling.

This is an important result in terms of assessing the ability of the carbon tax to 
effect low carbon structural change in the economy and indicates the importance 
of seriously addressing emissions from the electricity sector as part of South 
Africa’s climate change mitigation plans.

Figure 6: Breakdown of 
FTSE/JSE top 100 total 

emissions within the top 
five sectors
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64 http://www.energy.gov.za/files/coal_frame.html accessed 
 29 October 2012.

65 Trucost modelled potential future liabilities in 2020/21 
 under a future tax rate of R250 (USD30) per tonne and CER 
 prices of R111 (USD13). The analysis assumes the basic tax-
 free threshold is reduced to 50%, 10% of Scope 1 emissions 
 are exempt for trade exposure, and 50% of carbon liabilities 
 from electricity-related emissions are passed through. 
 Projected liabilities are modelled under three scenarios (see 
 Table 3).

66 Electricity Regulation Act No. 4 of 2006, Electricity   
 Regulations

Table 2: Overview of 
carbon exposure for Scope 

1 and 2 emissions under 
scenarios in 2020/21

Table 3: Scenarios 
modelled in Table 2:
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ESKOM’S BONdHOldERS AT RISK
Trucost found that if Eskom and Transnet were to pay the carbon tax rate of R120 
in 2013/14 for taxable emissions from operations, credit risk would increase most 
for Eskom’s debt securities and that carbon liabilities could cut Eskom’s interest 
coverage by 22% and Transnet’s ROE by 3%. Changes in the credit worthiness of 
their debt securities could reduce returns for investors including the GEPF.

lARGE INvESTMENT PORTfOlIO EXPOSURES TO RISKS fROM CO2e
Trucost’s analysis pointed to a deterioration of financial ratios due to carbon 
liabilities that could lead to lower asset valuations and greater credit risk for major 
firms making up large portions of portfolios in South Africa. Companies in the 
FTSE/JSE top 100 emitted 78 tonnes of carbon for every million rand of revenue 
generated. Many of the largest equity funds in South Africa have relatively large 
carbon footprints due to investments in companies that will increasingly incur 
carbon liabilities from operational and electricity-related emissions in carbon-
intensive sectors.

ASSET AllOCATION
Asset allocations across equity holdings into carbon-intensive holdings suggest 
that investors are not adequately taking account the costs of GHGs in decision-
making. Trucost found that there is a six-fold difference in the size of the carbon 
footprints of 45 equity portfolios analysed,67 due to a combination of sector 
allocation and stock selection decisions.

Table 4: Potential carbon 
risk for Eskom and 

Transnet under Scenario 
1b in 2013/14

67 Based on holdings data as of 30 June 2012, provided by   
 FactSet.
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CROSS-lISTING AMPlIfIES INvESTOR RISKS
Exposure to JSE-listed companies in carbon-intensive sectors can be compounded 
through holdings in their stocks listed globally on other indices and held in non-
domestic equity portfolios. Investors can hold the same company several times 
over where they have multiple listings ozn a variety of indices.68

4.2.3. Externalised costs and water scarcity

WATER AT RISK
While water risk can be identified at a portfolio and individual firm level, the
reporting and disclosure of water related risks faced by listed companies in South
Africa is inadequate and there are currently limited opportunities for institutional
investors to diversify away from high water risk. In analysing the water footprint
of GEPF’s portfolio, Trucost found six mining companies contributed most to the
water footprint. Among them are Gold Fields Ltd and Anglo American Plc. As
these companies are among the largest contributors to the fund’s water footprint,
and disclose at least some data on water use by location, Trucost then assessed
their exposure to water risk based on the locations of their operations using a
water risk filter tool developed by WWF and Deutsche Investitions-und
Entwicklungsgesellschaft mbH (DEG). Trucost filled in the tool’s online
questionnaire using publicly available information to compare Anglo American

68 Trucost research

69 Based on holdings data as of 30 March 2012.

Table 5: Carbon footprint 
ranking of top and bottom 

10 equity portfolios
* Excluding eight property funds. 
Where funds include holdings in 
other asset classes, Trucost only 

analysed equity holdings.
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Plc and Gold Fields Ltd on exposure to water risk and found that a significant
percentage of questions in each section could be answered using adequate
company-level information disclosed publicly. This was not the case for many
of the other mining companies with large contributions to the water footprint
of GEPF’s portfolio. Greater transparency on management of regulatory and
reputational risk in particular would enable a more precise assessment of water
risk profiles.

EXTERNAl vAlUE Of WATER / lARGE PORTfOlIO EXPOSURES TO RISKS fROM WATER SCARCITY
Investors are also exposed to risks from water scarcity through holdings in water-
intensive sectors such as Food & Beverage. Trucost’s research found that the Basic 
Resources, Food & Beverage, and Personal & Household Goods industries account 
for over 91% of water use across the FTSE/JSE top 100 companies. The Food & 
Beverage sector is 11 times more water intensive than the next most water intensive 
sector, Travel & Leisure. More than eight billion cubic meters (m3) of water is used 
globally through the operations and purchases of FTSE/JSE top 100 companies, 
equivalent to 64% of reliable water yields in South Africa. Increasing the scope of 
programmes for the payment for ecosystem services is one of the strategies being 
considered by the government as part of its National Climate Change Response73. 
According to Trucost’s calculations, the external value of water used by operations 
and first-tier suppliers of JSE top 100 companies, reflecting levels of scarcity in
South Africa, could total more than ZAR56 billion (USD6.8 billion)74 per annum. 

Based on using more than 8.9 billion m3 in operations and first-tier suppliers at 
the average approved 2012/13 raw water charge of R0.02575 per m3, the companies 
would currently be paying R224 million (USD27 million). This is less than 1% of 
the true value of water in South Africa. Water scarcity values indicate potential 
risks to companies from disruption, higher water tariffs and rising input prices 
due to water stress, all of which are likely to negatively impact companies’ financial 
results, operations and, ultimately, valuations.

4.2.4. GEPf case study on water and carbon

The exposure of GEPF equity holdings to water risk was assessed.69 Trucost’s 
analysis shows that the Basic Resources sector largely drives the fund’s water 
footprint, due to both the level of assets allocated to mining companies and the 
water intensity70 of stocks held. Among the main contributors are Anglo American 
and Gold Fields. The WWF-DEG water risk filter71 shows that both companies 
have above-average exposure to water risk. Trucost found that the water footprint 
of GEPF equity holdings in South Africa is 6% smaller than that of the FTSE/JSE 
top 100. The carbon footprint of aggregated holdings in GEPF equity portfolios 
invested in South Africa was 9% smaller than the carbon footprint of the FTSE/
JSE top 100. The GEPF is currently less exposed to carbon costs than the FTSE/
JSE top 100.72 Nevertheless, the GEPF’s R541 billion rand investment portfolio 
footprint suggests the GEPF has material exposure to water and CO2e risks in the 
underlying investments.

70 “Water intensity” is defined as “water directly abstracted,  
 purchased from utilities and used by first-tier suppliers, 
 relative to revenue”.

71 The Water Risk Filter combines the functionality of some of  
 the existing tools into one tool, and provides input for other 
 tools. The Water Risk Filter can be used to assess 
 water- related risks for your own operations, suppliers
 or growth plans.http://waterriskfilter.panda.org   
 FullAssessment.aspx# accessed 27 October 2012

72 Based on holdings as of 30 March 2012, provided by RisCura 
 Consulting, www.riscura.com.

73 National Climate Change Response White Paper, The 
 Government of the Republic of South Africa, October 2011

74 Cross-rate of ZAR8.63521:USD1

75 http://www.dwaf.gov.za/Projects/WARMS/Revenue/  
 WMA2012-13.pdf, accessed 3 November 2012
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4.3. Current investment opportunities

CARBON-OPTIMISEd PORTfOlIOS
The results of Trucost’s research indicate that investors may examine 
opportunities to reduce portfolio exposure to carbon liabilities and invest in low-
carbon assets. Wide variations in the carbon intensity of companies in several 
high-emitting sectors provide opportunities to reduce dependence on carbon 
to generate revenue and returns. Actively managed portfolios or index tracker 
funds re-balance holdings within each sector based on carbon intensity to reduce 
exposure to related risks while maintaining financial performance. An example 
of this opportunity is a hypothetical “JSE Carbon Optimised Top 100 Index”, 
which offers 12% less carbon intensive performance than the FTSE/JSE top 100 
companies and therefore lower exposure to carbon taxes and abatement costs.

Incorporating carbon intensity into decision-making across diversified portfolios 
can encourage greater corporate uptake of low-carbon fuels, buildings and 
technologies as they compete for capital on carbon efficiency. A three-year back-
test to assess total returns against the underlying index found that financial 
performance of the JSE Carbon Optimised Top 100 Index tracks the benchmark 
closely, with a tracking error of 0.65% and a slight out performance of 2.39% over 
the three years76.

76 Carbon and water risks for South Africa’s top companies,   
 bonds and equity funds, Trucost, 2012

Table 6: Water footprints 
of GEPF equity assets in 

South Africa vs. FTSE/JSE 
top 100
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INvESTING IN RENEWABlE ENERGY
Apart from private equity investment and the relatively small investment stream 
presented by green bonds, WWF’s research indicates that there are limited 
opportunities for institutional investors in South Africa to invest in energy sector 
mitigation. Some of the reasons why this is the case are specific to South Africa, 
including the current regulatory environment which, according to the managing 
director of the South African IPP Association, makes it difficult to create IPPs 
outside of the government’s renewable energy procurement process or REBID 
programme.7777 Power developers deeply frustrated by SA’s regulatory   

 obstacles, Engineering News Online, 14 August 2012

Figure 7: Average and 
range in carbon intensity 

in five high-emitting
sectors

Figure 8. JSE Top 
100 companies vs. 

hypothetical JSE Carbon
Optimised Index financial 
performance June 2009 – 

June 2012
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The lack of renewable energy own equipment manufacturers (OEMs) that 
manufacture at scale in South Africa also significantly reduces the likelihood of 
them raising development capital in South Africa and providing commensurate 
investment opportunities.

Other reasons are common to renewable energy investment markets generally, 
including the following: the predominance of project finance structures which do 
not offer the necessary investment grade for institutional investors and the lack of 
scale that is needed to tap the institutional investor market.

BONdS AS AN INvESTMENT INSTRUMENT
WWF’s research found that bonds have emerged as a source of secondary market 
financing in the government’s Renewable Energy Independent Power Producers 
Programme, with two corporations issuing bonds to support renewable energy 
investments in the REBID part of the programme: the Industrial Development 
Corporation (the IDC, the state-owned development finance institution) and 
Nedbank, one of South Africa’s four largest retail, corporate and investment banks. 
The Nedbank Green Savings Bond, as it is called, was targeted at retail investors 
rather than institutional investors.78 The IDC bond was privately placed and was 
targeted at one institutional investor through the Public Investment Corporation, 
the GEPF. Investment grade bonds are typically attractive to institutional investors 
such as pension funds and insurance funds seeking longer-term investment 
horizons that match the long duration requirements of their portfolios.

REdUCING WATER RISKS
As a leading international environmental NGO that has worked in South Africa for 
nearly 50 years, WWF has extensive experience in promoting water stewardship 
in South Africa and in other countries. Water Stewardship can be described as 
actions on the part of companies who seek to improve the efficiency and cleanliness 
of their internal operations and in their supply chain, while also facilitating the 
sustainable management of shared freshwater resources through collaboration 
with other businesses, governments, NGOs, communities, and others.79 Effective 
water stewardship can significantly decrease the water scarcity risks faced by 
a company. Guided by best practice dictated by initiatives such as the Code for 
Responsible Investing in South Africa (CRISA), there are significant opportunities 
for responsible investors to use effective engagement strategies to promote water 
stewardship strategies in portfolio companies, with the ultimate goal of decreasing 
the water risk faced the investor through reducing risks at company and facility 
level.

78 Nedbank website, accessed October 2012:
 http://www.nedbank.co.za/website/content/products/  
 product_detail.asp?Subcatid=502&SubSubcatid=1869&P 
 roductID=639

79 http://waterriskfilter.panda.org/KnowledgeBase.  
 aspx?id=18 accessed 29 October 2012
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5. lINKS ANd GAPS
Hypothesis 1: Investors are not pricing climate change and freshwater risks as a 
result of policy, technology and environmental impacts when making investment 
decisions, resulting in mispriced assets and potential systemic risk.

Strong empirical evidence that this is true: coal reserves listed on the JSE exceed 
the required by science carbon budget in the government’s LTMS, yet these 
reserves are included as assets on the balance sheet of the companies that own 
them and can be considered as overpriced. Some of the investors interviewed as 
part of this research agree with this view.

fURTHER ANAlYSIS
Analyses could assess potential carbon risks from emissions in other countries, as 
the roll out of climate policies across countries and regions closes loopholes for 
free riders. Many companies that emit GHGs through operations outside of SA 
could also be exposed to existing or planned policy measures to price carbon and 
set emissions limits in other jurisdictions.

Many companies listed on the JSE have multiple listings on stock exchanges 
elsewhere. Exposure to JSE-listed companies in carbon-intensive sectors can 
be compounded through holdings in their stocks listed on other indices and 
held in non-domestic equity portfolios. Investors can hold the same company 
several times over where they have multiple listings in a variety of indices. An 
understanding of the contribution of dual-listed stocks to the carbon footprints of 
different indices and funds can be used to assess exposure across equity
holdings.

Hypothesis 2: The presence of dual or triple listed stocks results in the climate 
change risks in one market being mirrored in other markets.

Fairly strong empirical evidence that this is true for fossil fuel based companies 
that have two or more listings in South Africa, Australia and the UK where 
carbon pricing and/or limits to GHG emissions are either already in place or are 
imminent.80 This is because the resulting costs will impact both company and 
group level financial performance, potentially affecting valuations and shareholder 
returns irrespective of listing location. The results of this research show that global 
water scarcity costs could total more than ZAR56 bn (USD7 bn)81 and that global 
carbon liabilities would amount to more than ZAR29 bn (USD3.5 bn) if JSE-
listed companies were to pay ZAR120 (USD15) for each tonne of emissions from 
operations and electricity use. The results also indicate that companies listed in 
South Africa have coal reserves equivalent to 38.9 GtCO2

 emissions. Half of these 
reserves are located in South Africa, with significant reserves also in Australia 
and Botswana. The reserves outside of South Africa represent the interests of 
multinationals such as Anglo American and BHP Billiton.

80 The Australian government passed a Clean Energy 
 Legislative Package in 2011 to reduce emissions and drive  
 investment in renewable energy. Measures include a carbon 
 pricing mechanism that requires many companies in 
 Australia to pay for the GHGs they emit as of 1 July 2012. 
 Carbon units will be auctioned from 1 July 2015 onwards, 
 when a flexible emissions trading scheme (ETS) starts. The 
 Australian ETS is expected to link to the EU Emissions Trading 
 System (EU ETS), currently the world’s largest economy-
 wide carbon market. The EU ETS covers 12,000 energy and 
 industrial installations in industries including energy,   
 steelworks, refineries and cement producers. High-emitting 
 facilities must submit an EU Allowance (EUA) for each tonne 
 of CO2 emitted.

81 This indirect value of water consumption, applied to data on 
 process water use, takes account of average levels of water
 stress based on 25% of total actual renewable water 
 resources withdrawn in South Africa in 2000. The price 
 reflects the total annual volume of groundwater and 
 surface water withdrawn, relative to the total volume of 
 water available annually through the hydrological cycle 
 (total renewable water resources).
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The polling of investment managers and asset owners found that, on balance, 
institutional investors agree82 with hypothesis 2 (that, “the presence of dual or 
triple listed stocks results in the climate change risks in one market being mirrored 
in other markets”), while the exact nature of the risks, which investors are affected 
and how to price them remains unclear.

further analysis
Fund managers could consider the carbon intensity of products and services 
in carbon risk assessments. Many of the companies in the FTSE/JSE top 100 
generate revenues in countries, such as France, that are implementing carbon 
constraints and considering imposing carbon tariffs on carbon-intensive imports 
from countries with inadequate carbon controls.83 Understanding exposure to 
carbon barriers requires insight into corporate emissions from the operations and 
supply chains behind products. Reduced reliance on coal can ease pressure on 
manufacturing, tourism, agriculture and all other industries producing goods and 
services in competition with international suppliers. This could combine with an
expected fall in demand for carbon-intensive products and services to reduce the
competitiveness of carbon-dependent industries such as coal and coal-to-liquids 
producers, as companies with lower-carbon alternatives gain an edge.

Hypothesis 3: The exposure of major investors to sectors that are particularly 
vulnerable to climate change risks is large relative to overall assets, particularly 
when investments in the state-owned entity Eskom is taken into account.

Strong empirical evidence that this is true: Trucost analysed 45 equity portfolios 
valued at R155,460 mn (USD18,798 mn). The Basic Resources sector, which is 
among those most exposed to carbon costs, represented the largest share (19.57%) 
of the value of equity holdings analysed and 30% of the value of FTSE/JSE top 
100 companies.84 The next largest asset allocation across the consolidated equity 
holdings was to Real Estate (15.26%), which is likely to be exposed to climate 
change impacts. 15.2% of the value of combined holdings were allocated to the 
other sectors with the greatest profit and credit risks from carbon costs across 
the JSE Top 100 companies: Construction & Materials, Oil & Gas, Chemicals and
Food & Beverage. Eskom had secured some ZAR32.9 billion (USD4.38 bn) in 
bonds by the end of financial year to 31 March 2012. This represents almost 37% of 
the ZAR90 billion (USD11.72 billion) sought from bondholders to support largely 
coal-fired capacity expansion plans to 2017. Bonds account for 30% of Eskom’s 
total funding requirements of ZAR300 billion (USD39 bn).85 Commercial paper is 
the next largest source of finance targeted (23% of the ZAR300 billion).

Hypothesis 4: Given SA’s high-carbon infrastructure, its institutional lock-in 
and the lack of significant low carbon market incentives, market correction for 
climate change risks would take place over an insufficiently long period of time 
for an orderly adjustment of investment portfolios. Viable, low carbon investment 
market opportunities are required for market correction for climate change risks 
to take place in an orderly manner.

82 50% of respondents agreed, while a quarter disagreed and  
 a quarter had no opinion.

83 France plans to revive EU carbon tariff, The Guardian, 18   
 May 2012

84 Based on data provided by FactSet as of 30 June 2012

85  http://financialresults.co.za/2012/eskom_ar2012/  
 integrated-report/funding-update.php
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Likely to be true: the largest climate change mitigation potential exists in the 
energy sector but the government’s IRP201086 allows emissions from coal-based 
electricity generation to continue increasing until 2023 while increasing new 
electricity generation from renewable sources to only 9%. In terms of the Required 
By Science Peak Plateau Decline trajectory of emissions, this electricity generation 
scenario significantly decreases the time to reach the peak stage, thereby reducing 
the period of time for investment in low carbon electricity generation. In addition, 
there are currently limited opportunities for institutional investors which are a 
large source of invested assets, to invest in renewable energy, making it difficult
for the private sector to contribute to higher levels of low carbon electricity 
generation. Finally, investments in Eskom and Sasol are both high climate risk 
energy sector investments and represent a significant portion of listed bond and 
equity markets respectively. It is therefore unlikely that investors will be able to 
make an orderly adjustment of their energy sector portfolios when required to do 
so as a result of imminent climate change impacts.

Six out of 10 respondent institutional investors agreed or strongly agreed with this
hypothesis. Further empirical research into this is required to substantiate 
these findings, particularly since they point to the potential for financial market 
instability.

further analysis
Modelling of potential future exposure to carbon costs could take account of factors 
including fuel switches, energy efficiency, other industry-specific abatement 
measures, and capital expenditure on carbon-intensive plant and infrastructure. 
Analysts could consider mitigation strategies, carbon targets, supply chain carbon 
management and potential income from the sale of CER credits. They could model 
scenarios using different discount rates for future cash flows and expected carbon 
performance benchmarks.

Hypothesis 5: Additional regulatory mechanisms need to be put in place in order 
for lower carbon financial markets such as covered bonds to develop.

Fairly strong evidence that this is true: prior to changes in pension fund regulations 
in South Africa, few pension funds took ESG factors into account when making 
investment decisions and drawing up investment mandates.87 In addition, four 
out of 10 responding institutional investors interviewed for this research agreed 
or strongly agreed with this hypothesis while three out of 10 disagreed or strongly 
disagreed, with three out of 10 having no opinion on this hypothesis. 

Institutional investors claimed that they need encouragement, such as fiscal 
incentives or new asset mandates, to be attracted to the low-carbon, water 
scarcity concepts. Push factors help raise awareness of material ESG issues for 
consideration by investors, for example carbon taxes, global markets under carbon 
regulation or investment regulations requiring disclosures such as Regulation 
28.88 They want the market to determine this. They also commented that while 

86 Emissions scenario 2 with a cap of 275 million tonnes of CO2 

 per year from 2025, as in the policy-adjusted IRP.

87 SinCo, November 2012, Shuffling feet: Institutional Investor  
 attitudes to addressing climate change risks in portfolios

88 Regulation 28 on SA National Treasury website for more 
 http://www.treasury.gov.za/publications/other/Reg28/, 
 accessed 29 October 2012.
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the investment thesis for investing in the context of climate change risks and 
opportunities has been articulated at policy level and has been partly developed, 
it has not been evenly implemented and faces barriers of knowledge, education, 
technical skills, metrics and lack of demonstrated success.

The implementation of the carbon tax and the strategies in the National Climate 
Change Response white paper will be an important litmus test of the role of 
regulatory mechanisms in catalysing the development of a low carbon economy 
with commensurate low carbon financial markets.
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6. RECOMMENdATIONS
These recommendations are drawn from the research carried out by 
Carbon Tracker, Trucost, SinCo and WWF. In the interest of simplicity, the 
recommendations are not attributed to a particular source and may be composite 
recommendations. Reference can be made to the individual reports representing 
parts 1 to 4 of the Navigating Muddy Waters report series to find the source of a 
particular recommendation.

89 http://www.ipcc.ch/pdf/technical-papers/paper-I-en.pdf,  
 accessed 3 November 2012

Recommendations to address risks and opportunities to investors 
in a climate of carbon and water constraints

Companies –
all sectors

Companies– fossil 
fuel extraction

1. Disclose data on greenhouse gas emissions in line with the Greenhouse Gas 
 Protocol in integrated reports. Indicate the level of emissions under carbon 
 pricing mechanisms in different jurisdictions.
2.  Develop carbon management strategies with absolute or intensitybased 
 emissions reduction targets.
3. Develop systems to monitor, measure and manage exposure to carbon costs 
 through operations and supply chains.
4. Include mitigation opportunities in CAPEX plans, taking account of avoided 
 carbon costs:
  a. Explore cost benefits from energy efficiency measures and renewable 
   energy in energy management systems and capital expenditure 
   programmes, taking account of rising electricity and carbon costs and 
   security of supplies
  b. Examine material substitutions to switch demand away from fossil 
   fuels across energy inputs and processes, and to implement 
   technologies such as combined heat and power and tri-generation. 
   Co-generation could halve CO2 emissions in coal-intensive industry.89

5. Disclose the carbon emissions potential of reserves. This will provide 
 investors with a forward looking material indicator of climate change risk.
6. Identify realistic timeframes for releasing emissions from fossil fuel assets, 
 based on carbon budgets identified by policymakers and scientific evidence.
7. Articulate business strategies and capital expenditure aligned to a carbon 
 budget since it is clear that unabated coal is not compatible with the carbon 
 budgets required by science.
8. Reconsider plans to expand coal: not all of South Africa’s current coal 
 reserves can be burnt unmitigated within a carbon budget that would be in 
 line with scientific requirements.

9. Develop processes to monitor risks from constraints on corporate GHG 
 emissions and water use for stock  and bond valuations and credit ratings. 
 Understanding how different future carbon- and water-constrained demand 
 levels could affect each company should become a standard approach
10. Assess the potential implications of carbon emissions and water stress 

Investors

Table 7: 
Recommendations 

to address risks and 
opportunities to investors 
in a climate of carbon and 

water constraints
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 on equity risk premiums and interest rates.
11. Identify opportunities to reduce exposure to climate-sensitive, high carbon  
 assets through equity indices.
12. Support a low carbon energy transition: alternatives to coal-fired electricity 
 generation and coal-to-liquids oil production will form an opportunity to 
 grow new businesses and employment. Investors will need to make sure 
 they communicate their desire for products that support this shift (e.g. 
 “green bonds”) to enable capital to be reallocated.
13. Outline expectations for companies on carbon and water disclosure and 
 management to strengthen active ownership activities.
  a. Engage with companies and financial institutions to encourage them 
   to develop responsible water stewardship strategies and to use 
   tools such as the WWF DEG Water Risk filter to assess current and 
   future risks.
  b. Challenge the CAPEX strategies of coal miners: each 
   company has a CAPEX budget to spend on developing more 
   resources and ultimately future production. They are constantly 
   considering investment decisions on major new assets. Shareholders 
   should be questioning the continued viability of a business model 
   which contradicts the required carbon budgets to tackle climate 
   change.
14. Review the asset allocation strategy and undertake an actuarial review of 
 the risk profile incorporating the increased understanding that alternative 
 valuations and consideration of future energy and emissions   
 scenarios will bring
15. Recognise that if unmitigated fossil fuel combustion continues to increase, 
 then all sectors would be affected by physical climate impacts. Agriculture, 
 property, infrastructure, power generation and insurance will all be hit by 
 the climatic changes that will result from exceeding carbon budgets. This 
 will result in universal investors being impacted through diversified 
 holdings and having a duty to act.
16. Request alternative valuation models from analysts since current valuation 
 models are likely to assume consumption of coal will continue on the 
 business as usual trajectory.
  a. To inform investor clients about the implications of alternative   
   futures, some different assumptions can be applied (e.g.   
   International Energy Agency scenarios, which include a forecast  
   of global coal demand potentially falling by one-third by 2050.)90 
  b. Adjusting revenue streams and terminal values to allow for declining  
   demand will help investors understand the range of future values  
   depending on the pathway South Africa takes
  c. The varying exposure of different companies in terms of their global 
   operations and their level of South African exports should then be 

Recommendations to address risks and opportunities to investors 
in a climate of carbon and water constraints
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   factored in. The impact of the alternative scenarios depends on 
   the type of model used.
17. Asset owners:
  a. Require your fund, your asset manager or any pooled investment 
   vehicle conducting investment engagement or proxy voting action to 
   increase the monitoring, reporting and verification of carbon 
   exposure, and check whether your fund has been informed in   
   2011/2012 of the results of this action
  b. Mandate and monitor that portfolio managers understand, 
   measure and model how companies in your portfolio compare 
   with sector peers on carbon and water issues, and report online on  
   progress reports91

  c. Require all sell-side analysts to present ESG risk factors in regular  
   analyst reports.
  d. Publish online annually engagement activities, voting plans and 
   voting decisions on firms on climate-related risk, including but not  
   limited to CO2e and water scarcity as proxies.
  e. Offer next-generation mandates, changing to a long-term 
   horizon and adjusting key performance indicators (KPIs) to 
   measure performance over time.
18.Investment managers:
  a. Develop carbon analysis on all or some of your funds in 2012 
   to identify, address, and communicate to investors your 
   management of portfolio exposure to emissions
  b. Outline expectations and actively engage annually with portfolio 
   companies on climate risks including but not
   limited to CO2e and water scarcity as proxies, and report online 
   on progress.
  c. Apply price and volume scenarios to carbon data and water 
   scarcity projections and included in valuation risk analysis.
  d. Publish online annually engagement activities, voting plans and 
   voting decisions on climate-related risk, including but not limited 
   to CO2e and water scarcity as proxies.
  e. Actively develop a pipeline of opportunities for investment 
   approaches in climate finance, climate
   mitigation and adaptation strategies at country or company 
   levels, investing in low-carbon technologies and business models
  f. Include the risks from environmental externalities such as water 
   and climate change in inflation forecasts, interest and discount rates

19. Consider the impact of a carbon budget on reserves when producing 
 integrated reports: Accountants are needed for developing and 
 reviewing the information provided to the market and regulators. Auditors 

Accounting
bodies

91 See also work of the Asset Owners Disclosure Project to 
 protect members’ retirement savings from the risks 
 posed by climate change by improving the level of 
 disclosure  and industry best practice. http://
 aodproject.net/index. php/about/about-us accessed 
 29 October 2012.

Recommendations to address risks and opportunities to investors 
in a climate of carbon and water constraints
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 and advisers should integrate the reporting of reserves, emissions, climate 
 change risk and asset valuation to take account of the potential impact of a 
 carbon budget and the impaired assets that may be produced.

20. Demonstrate to the market that measures are in place to address systemic 
 risks such as climate change: the regulator of the exchange has the 
 opportunity to provide the market with sufficient information to 
 understand the systemic risks that may be developing. In particular by 
 requiring the greenhouse gas potential of reserves to be reported, it can 
 monitor levels on the market to ensure it is aligning with the future carbon 
 budget requirements.
21. Create a task force to:
  a. Examine links between climate change impacts, GHG emissions, 
   company financial performance and portfolio returns across asset 
   classes
  b. Assess the potential implications of carbon emissions and water 
   stress on capital markets; and
  c. Facilitate opportunities to reduce institutional investor exposure to 
   climate-related risks, along with opportunities to position portfolios 
   to gain from the transition to a low-carbon, water-efficient, 
    resilient economy.
  d. Investigate the alignment of short-term investment strategies 
   with the longer term investment horizons needed for low carbon 
   and water responsible investment. Specific issues include the creation 
   of benchmarks that support long term, sustainable investment. This 
   may require regulatory intervention in order to correct market 
   failures and ensure first mover advantage. This task force could feed 
   into the government’s proposed Inter- Ministerial task team on 
   Finance that will be implemented as part the National Climate 
   Change Response.
22. Encourage credit rating agencies to consider carbon and water risks in 
  credit risk assessments.
23. Promote energy efficiency and renewable energy investment through 
 regulations and market-based policy mechanisms.
24. Pension funds:
  a. Build knowledge of pension fund beneficiary and institutional 
   investor exposure to carbon and water risk and opportunities to 
   position portfolios to gain from the transition to a low-carbon, water 
   efficient economy.
  b. Publish online annually the Pension Funds’ Act Regulation 28 
   compliance report of all regulated funds for the past year, referencing 
   use of ESG factors and assumptions on water scarcity and CO2e.
  c. Require standardised reporting by pension funds on beneficiaries to  

Financial
Markets
Regulators

Recommendations to address risks and opportunities to investors 
in a climate of carbon and water constraints
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Securities
exchanges

Government
and policy
makers

  adequately assess investment risks and opportunities
25. Research mechanisms that promote reporting based on longer time 
 horizons.

26. Require standardised reporting by listed companies on climate change  
 and water risks, to allow investors to adequately assess investment risks 
 and opportunities.
27. Create guidance on ESG factors including water stewardship at a sector 
 and geographical level.
28. Adopt a standard for bond market investments that supports climate 
 change mitigation and adaptation

29. At government level, complete an empirical study to understand the cost  
 of environmental externalities caused by power generation
30. Further develop payment for ecosystem services, particularly with respect 
 to water and carbon
31. Ensure policy certainty, particularly with respect to electricity, carbon and 
 water pricing
32. Address energy sector mitigation:
  a. Provide additional budgetary support to climate change mitigation in 
   the energy sector.
  b. Implement 50% of electricity supply from renewable resources by 
   about 2035 as an objective of current planning, bearing in mind that 
   the important focus is on the rate of scaling up renewable energy 
   generation capacity while retiring coal-fired generation capacity and 
   avoided externalities.
  c. Create renewable energy at scale by ensuring that the ‘Solar Park’  
   model is successful and can be replicated for IPPs that are primarily  
   financed by the private sector
  d. Address the implementation of IPPs outside of REIPPP (clearly 
   define the preconditions for gaining a Ministerial determination, or 
   exemption, ahead of licensing of an IPP by the National Energy 
   Regulator of South Africa.)
  e. Create certainty over the ability to wheel power produced by an 
   IPP over Eskom’s transmission infrastructure, taking into account 
   WWF’s comments regarding the ISMO bill92.
  f. Conduct further research into investment vehicles that support fuel 
   switching and energy efficiency

92 ISMO is an Independent System Market Operator

Recommendations to address risks and opportunities to investors 
in a climate of carbon and water constraints
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7. CONClUSION
South Africa’s sophisticated securities markets play an important role in the 
investment value chain, by allocating and financing new capital to different 
economic sectors, and by creating a secondary market for the exchange of capital 
that also allows for the creation of risk management strategies, the transfer of risks, 
a reduction in certain information asymmetries, and signals about the market 
cost of capital for individual companies. The Navigating Muddy Waters research 
report series has shown that there are constraints on returns that investors can 
earn from certain investments in South Africa’s bond and equities markets as a 
result of GHG emissions mitigation policies and water scarcity. Some of these 
constraints include: a limit on revenues earned by the sale of coal as a result of 
regulated limits on GHG emissions under a carbon budget for the country; and, 
an increase in the costs faced by underlying company investments as a result 
of the carbon tax or as a result of companies being forced to internalise the full 
environmental cost of water, both of which impacts could lead to lower ROE and 
interest cover.

These systemic risks faced by individual companies are aggregated in portfolios: 
investors face all the same short-term climate risks (regulatory risks from new 
carbon taxes in South Africa, regional/global regulations implemented in part), 
as well as the longer-term risks (water-scarcity, changed climate patterns). 
Investors are forward looking as they seek to benefit from future company cash 
flows (although fixed income investors have fixed upside). What then are the 
implications, if any, of these constraints for the investment value chain, starting 
from companies, to asset owners, investment managers, securities markets 
and regulators? Can investment returns be secured under carbon and water 
constraints?

Water scarcity is a real and current problem in South Africa, particularly in light 
of expected climate change impacts and the high water intensity of many of the 
sectors that contribute significantly to GDP such as the Food & Beverages and Basic 
Resources sectors. Navigating Muddy Waters research has shown that in spite 
of there being potentially large portfolio exposures to risks from water scarcity, 
these risks are not being taken into account when investment decisions are made. 
Investors need to develop and use the necessary analytical processes to better 
understand these risks and companies operating in water stressed catchments 
should adopt water stewardship strategies that will help to minimise the impacts 
of water scarcity on their operations. Regulators and policy makers should further 
develop payment for ecosystem services programmes and the JSE should create 
standardised, mandatory water risk disclosure.

The implementation of a carbon budget under the National Climate Change 
Response is in line with South Africa’s climate mitigation policy direction which 
can be defined as “comprising the Peak, Plateau, Decline (PPD) trajectory, 

93 Trollop, H. and E. Tyler, July 2011, Is South Africa’s Economic 
 Policy aligned with our National Mitigation Policy Direction
 and a Low Carbon Future: an Examination of the Carbon Tax, 
 Industrial Policy, New Growth Path and Integrated Resource
 Plan, Research Paper for the National Planning Commission, 
 Second Low Carbon Economy Workshop
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incorporating the conditional Copenhagen Pledge of a 34% reduction in emissions 
by 2020 and a 42% reduction by 202593. Implementation of a carbon budget will 
require a transformation of the structure of the economy towards one that has is 
low carbon and resource-efficient. Given the high contribution of coal generated 
electricity and coal mining to South Africa’s overall GHG emissions, restructuring 
of both these sectors is critical. Research commissioned under the Navigating 
Muddy Waters report series shows that South Africa’s listed coal reserves exceed 
several carbon budget scenarios, including the “required by science” carbon 
budget based on the LTMS.

Coal mining companies in South Africa need to align their operational strategies 
with a carbon budget and should take this and the dynamics of export markets into 
account when considering any plans to expand coal production and exploration. 
Investors in the South African coal sector need to improve their understanding 
of these risks and search for opportunities that support the transition to a low 
carbon, energy efficient electricity sector such as investing in renewable energy.

The government’s proposed carbon tax is an important market based instrument 
that will help to control pollution from GHG emissions by internalising this 
negative externality, thereby increasing the costs of carbon intensive goods 
relative to those that are less carbon intensive.

WWF supports the carbon tax since it represents the start of positive and firm 
actions to address climate change, helps correct for climate externalities by 
raising prices of emissions intensive products and, in the medium- to long-term, 
creates advantages for companies that are low carbon. Research conducted as part 
of the Navigating Muddy Waters research series indicates that a carbon tax could 
add ZAR5,848 million (USD$707 million) to the costs of 58 of the 100 FTSE/
JSE ALSI companies analysed. This is a significant finding since at 30 June 2012, 
these stocks represented 75% of the value of the FTSE/JSE top 100 companies.

The cost of the carbon tax will have a different impact on different sectors, with 
the Basic Resources, Oil & Gas, Construction & Materials, Chemicals and Food & 
Beverage sectors facing the greatest impact. Investors need to take these impacts 
into account, particularly since the research findings indicate that institutional 
investors are mostly not pricing climate change and fresh water risks as a result of 
policy, technology and environmental impacts when making investment decisions.

This is particularly important for pension funds which now have a fiduciary duty 
under Regulation 28 of the Pension Funds Act 24/1956 to take Environmental, 
Social and Governance (ESG) issues into consideration when making investment 
decisions. The research findings also show that pass-through liabilities in the 
form of higher electricity prices for carbon intensive sectors will have a significant 
impact on these sectors in the medium- to long-term. This is primarily as a result 
of the energy intensive nature of these sectors and the continued domination of 
coal as the primary energy source for electricity generation. South African policy 

Coal mining companies in 
South Africa need to align their 

operational strategies with a 
carbon budget
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makers need to significantly reduce the carbon intensity of electricity generation 
to achieve significant GHG emission reductions. A targeted increase in the level of 
electricity generation from renewable sources in the IRP to at least 50% by 2035
would set South Africa on a low carbon path that is more likely to meet the peak-
plateaudecline emissions trajectory that is the cornerstone of the government’s 
mitigation policy.

A more ambitious renewable energy target would also encourage the inflow 
of institutional investor funds, thereby reducing the burden on the fiscus to 
support low carbon electricity generation. Currently, the low renewable energy 
generation target contained in the IRP and the lack of necessary support for the 
implementation of private IPPs mean that this potentially extensive funding 
source of around ZAR3.2 trillion held by institutional investors is not being 
directed in significant quantities towards low carbon energy investments.

Institutional investors have identified additional regulatory mechanisms to help 
unlock their own funding, since push factors such as taxes and regulation help 
make environmental, social and governance issues be taken more seriously by 
investors. The need to develop new financial products that support energy 
sector mitigation strategies such as energy efficiency and renewable energy was 
identified in the research findings. Further research is needed to address this 
issue, particularly with respect to the development of financial instruments, such 
as renewable energy covered bonds, that can potentially allow investments at the 
scale and of the investment grade needed by institutional investors.

A varied approach that encompasses changes to economic policy, government 
regulation and investor risk management is needed to ensure that institutional 
investors are able to make investment returns under carbon and water constraints, 
while supporting the development of a resource-efficient, low carbon, water 
responsible and resilient economy.
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GlOSSARY Of TERMS
Adaptation

Anthropogenic 
emissions

Basin - IPCC

BASIC countries

Bonds

Initiatives and measures to reduce the vulnerability of natural and human systems 
against actual or expected climate change effects.  Various types of adaptation 
exist, e.g. anticipatory and reactive, private and public, and autonomous and 
planned.  Examples are raising river or coastal dikes, the substitution of more 
temperature-shock resistant plants for sensitive ones etc.
Source: IPCC www.ipcc.ch

Emissions of greenhouse gases, greenhouse gas precursors, and aerosols associated 
with human activities, including the burning of fossil fuels, deforestation, land-
use changes, livestock, fertilisation, etc.

The drainage area of a stream, river or lake.
Source: IPCC www.ipcc.ch

Brazil, South Africa, India and China formed the BASIC group to co-ordinate their 
positions on international UN negotiations to agree actions to address climate 
change. They have called for a second commitment period of the UN Kyoto 
Protocol after the first period expires at the end of 2012.

Bonds are essentially instruments used by the private and public sectors to 
raise capital either for investment or current expenditures (government bonds 
are primarily issued to fund current projects). A bond is a debt security, and in 
simplistic terms, could be described as the relationship in which one party issues a 
legally binding promise to repay, with interest, a lending party the amount that was 
borrowed. The bond issuer borrows funds from the bondholder, and guarantees 
that the amount borrowed will be fully repaid; because the bondholder assumes 
the risk of lending funds, however, interest is charged on the principal amount 
borrowed. The interest charges take the form of regular coupon payments which 
are a set and consistent amount of money. The relationship between the price paid 
for the bond and the bond’s assured coupon amount together act to establish the 
interest that the bondholder earns from the investment.

Coupon payments are made to the bondholder on either a monthly, bi/semi-
annual or annual basis. After a predetermined period, the bond issuer ceases to 
pay the coupon (interest) instalments, and repays the bond’s principal/nominal 
amount. At this point the bond is said to have reached maturity, and the bond 
issuer has no further obligations to the bondholder.

A second factor influencing the interest charged on the principal amount is that the 
initial amount is subject to depreciation due to inflation: for the bondholder not 
to lose money through inflation induced depreciation, the total interest earned on 
the principal amount (the accumulated value of the bond’s set coupon payments) 
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must at the very least equal the average inflation level for the period over which 
the bond was held. Whereas all bond issuers within an economy are equally 
affected by inflation levels, the risk component of interest rate determination 
is based on the creditworthiness of each individual bond issuer. The lower the 
creditworthiness of the bond issuer, the higher the amount of risk assumed by the 
bond purchaser, and in order to obtain investment, the issuer will therefore have 
to offer a higher bond yield (higher coupon values) to attract bond purchasers. 
Government bonds are generally considered as having no risk, and have lower 
(but guaranteed) yields than junk bonds (high risk bonds with necessary high 
yields).

Bonds are long term investments: all instruments, including certificates of 
deposits and commercial paper, which repay the lender within a year, are called 
money market instruments. Short term bonds (which are repaid anytime during 
the period of between one and five years) are often referred to as “bills”; medium 
term bonds (bonds that reach maturity during the period of six to twelve years) 
are “notes”; and long term bonds (bonds reaching maturity after twelve years are, 
expectedly, referred to as “bonds”.
Source: Bond Exchange of South Africa www.bondexchange.co.za

See Carbon dioxide

The analysis includes the six greenhouse gases (GHGs) covered by the UN Kyoto 
Protocol: carbon dioxide (CO2), methane (CH4), nitrous oxide (N2O), sulphur 
hexafluoride (SF6), hydrofluorocarbons (HFCs) and perfluorocarbons (PFCs), 
which are measured in tonnes of carbon dioxide equivalents (CO2e). Each gas has 
a different ability to trap heat in the atmosphere and a different lifetime in the 
atmosphere relative to carbon dioxide.

Each GHG has a global warming potential (GWP) measured as the ratio of heat 
trapped by one metric tonne of the gas to that of one tonne of CO2 over a specified 
time period. The emission of a GHG is multiplied by its GWP to calculate the 
equivalent level of CO2 emissions. Conversions of GHGs to CO2e are based on the 
GWP index published by the Intergovernmental Panel on Climate Change (IPCC), 
which assesses the effect of the emissions of different gases over a 100-year time 
period relative to the emission of an equal mass of CO2.

The capital expenditure plans of a company. Normally relates to infrastructure 
investment plans.

See Carbon dioxide

A naturally occurring gas, also a by-product of burning fossil fuels from fossil 
carbon deposits, such as oil, gas and coal, burning of biomass and of land use 
changes and other industrial processes.  It is the principal anthropogenic 
greenhouse gas that affects the Earth’s radiative balance.  It is the reference gas 

CO2  

CO2e

CAPEX Strategy

Carbon

Carbon dioxide (CO2)
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Carbon Budget

Carbon Capture and 
Storage (CCS)

Carbon intensity

Cooling water

Climate change

Derived carbon data

Direct emissions  

Discounting

against which other greenhouse gases are measured and therefore has a Global 
Warming Potential of 1.
Source: IPCC www.ipcc.ch

A ‘carbon budget’ is a cap on the total quantity of greenhouse gas emissions 
emitted…over a specified time.
Source: UK Department on Energy and Climate Change (DECC) www.decc.gov.uk

The practice of capturing CO2 emitted from industries (especially power plants) 
and sequester in geological formations like depleted oil & gas fields, coal bed 
methane and saline aquifers.
Source: www.powerplantccs.com

The amount of emissions of carbon dioxide per unit of financial turnover.  Other 
measures can be used such as per unit of gross domestic product.

Water withdrawn or abstracted from sources such as rivers, used for cooling, and 
discharged back into the immediate water environment.

Climate change refers to a change in the state of the climate that can be identified 
(e.g. by using statistical tests) by changes in the mean and/or the variability of its 
properties, and that persists for an extended period, typically decades or longer.  
Climate change may be due to natural internal processes or external forcings, or to 
persistent anthropogenic changes in the composition of the atmosphere or in land 
use.  Note that the United Nations Framework Convention on Climate Change 
(UNFCCC), in its Article 1, defines climate change as: ‘a change of climate which 
is attributed directly or indirectly to human activity that alters the composition 
of the global atmosphere and which is in addition to natural climate variability 
observed over comparable time periods’.

The UNFCCC thus makes a distinction between climate change attributable to 
human activities altering the atmospheric composition, and climate variability 
attributable to natural causes.
Source: IPCC www.ipcc.ch

Emissions factors are used to convert physical data on activities such as fuel use 
into GHG emissions values. For instance, one litre of petrol can result in 2.3051 
kg CO2.

GHG emissions from facilities/sources owned or controlled by a reporting 
company, e.g., generators, blowers, vehicle fleets. In other words, emissions 
generated from activities or sources within the reporting company’s organizational 
boundary.

A mathematical operation making monetary (or other) amounts received or 
expended at different points in time (years) comparable across time.  The operator 
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uses a fixed or possibly time-varying discount rate (>0) from year to year that 
makes future value worth less today.  In a descriptive discounting approach one 
accepts the discount rates people (savers and investors) actually apply in their day-
to-day decisions (private discount rate).  In a prescriptive (ethical or normative) 
discounting approach the discount rate is fixed from a social perspective, e.g. 
based on an ethical judgement about the interests of future generations (social 
discount rate).
Source: IPCC www.ipcc.ch

See Discounting.

Referring to financial instruments (such as stocks) that form part of more than 
one index (for instance listed on the JSE and the FTSE simultaneously).

The amount of work or heat delivered.  Energy is classified in a variety of types 
and becomes useful to human ends when it flows from one place to another or is 
converted form one type into another.  Primary energy (also referred to as energy 
sources) is the energy embodied in natural resources (e.g., coal, crude oil, natural 
gas, uranium) that has not undergone any anthropogenic conversion.  This 
primary energy needs to be converted and transported to become usable energy 
(e.g. light).

Renewable energy is obtained from the continuing or repetitive currents of energy 
occurring in the natural environment, and includes non-carbon technologies such 
as solar energy, hydropower, wind, tide and waves, and geothermal heat, as well 
as carbon neutral technologies such as biomass.

Embodied energy is the energy used to produce a material substance (such as 
processed metals, or building materials), taking into account energy used at the 
manufacturing facility (zero order), energy used in producing the materials that 
are used in the manufacturing facility (first order), and so on. 
Source: IPCC www.ipcc.ch

Ratio of useful energy output of a system, conversion process or activity, to its 
energy input.
Source: IPCC www.ipcc.ch

A person legally appointed and authorized to hold assets in trust for another 
person. The fiduciary manages the assets for the benefit of the other person rather 
than for his or her own profit.

Greenhouse gas

Greenhouse Gas Protocol – the international corporate accounting and reporting 
standard used to calculate quantities of GHGs emitted by an organization. The GHG 
Protocol is led by the World Resources Institute (WRI) and the World Business 

Discount rate

Dual Listing

Energy

Energy efficiency

Fiduciary – 
Investopedia.com

GHG

GHG Protocol
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Council for Sustainable Development (WBCSD). The GHG Protocol underpins 
most mandatory and voluntary carbon reporting guidance and standards. The 
GHG Protocol categorizes emissions into Scope 1, 2 and 3.

Global Warming Potential – an indication of the global warming effect of a 
greenhouse gas in comparison to the same weight of carbon dioxide.

The way in which an organization’s strategy, governance, performance and 
prospects lead to the creation and preservation of value.
Source: The International Integrated Reporting Committee www.theiirc.org

A rating that indicates that a municipal or corporate bond has a relatively low risk 
of default. Bond rating firms, such as Standard & Poor’s, use different designations 
consisting of upper- and lower-case letters ‘A’ and ‘B’ to identify a bond’s credit 
quality rating. ‘AAA’ and ‘AA’ (high credit quality) and ‘A’ and ‘BBB’ (medium 
credit quality) are considered investment grade. Credit ratings for bonds below 
these designations (‘BB’, ‘B’, ‘CCC’, etc.) are considered low credit quality, and are 
commonly referred to as “junk bonds”.
Source: www.investopedia.com

Intergovernmental Panel on Climate Change

Greenhouse gas emissions from facilities/sources that are not owned or controlled 
by the reporting company, but for which the activities of the reporting company 
are responsible, e.g., purchasing of electricity, air travel, packaging and logistics.

The Living Planet Index is a composite indicator that measures changes in the size 
of wildlife populations to indicate trends in the overall state of global biodiversity.  
To create a robust index, comprehensive population data are collected for as many 
species and populations as possible from around the world.
Source: WWF www.wwf.org

Technological change and substitution that reduce resource inputs and emissions 
per unit of output.  Although several social, economic and technological policies 
would produce an emission reduction, with respect to climate change, mitigation 
means implementing policies to reduce greenhouse gas emissions and enhance 
sinks.
Source: IPCC www.ipcc.ch

The study includes data on water used or consumed in agricultural and industrial 
production processes. Process water refers to the amount of water that companies 
remove from the surrounding environment. For instance, by incorporating it into 
products, or through cleaning or evaporation processes.

Casting a ballot on behalf of another party.

GWP

Integrated Reporting     

Investment grade

IPCC

Indirect emissions

Living Planet Index

Mitigation

Process water

Proxy Voting
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ROE

SAMREC Code

Scope 1

Scope 2

Scope 3

Stern Review

Stocks – Bond 
Exchange of South 
Africa

Tier 1 suppliers

UNEP

Return on Equity

South African Code for Reporting of Exploration Results, Mineral 
Resources and Mineral Reserves.
www.samcode.co.za

A category of emissions that companies must report on under the GHG Protocol. 
Scope 1 emissions are from sources that are owned or controlled by the reporting 
company, e.g., vehicles, blast furnaces, generators, refrigeration, air-conditioning 
units.

A category of emissions that companies must report on under the GHG Protocol. 
Scope 2 emissions resulting from consumption of purchased electricity, heat or 
steam.

Scope 3 is an optional reporting category covering all other indirect emissions 
(excluding Scope 2). Scope 3 emissions are caused by business activities, but are 
released from sources not owned or controlled by the company. Examples of Scope 
3 activities upstream in supply chains include business travel such as air travel 
and car rentals; freight transport services; and the extraction and production of 
purchased materials. Scope 3 also includes emissions from sold products and 
services, excluded from this analysis. And it covers emissions from investment 
portfolios.

The Stern Review on the Economics of Climate Change is a seminal 2006 paper 
by Economist Nicholas Stern examining the effect of climate change on the global 
economy.

Private companies and corporations may also raise investment funds by the issuing 
of stocks to current and new stockholders. The primary difference between stocks 
and bonds resides in the method through which investors earn returns on their 
investments. Whereas bondholders earn interest on their nominal investment, 
which is repaid when the bond comes to maturity, stockholders are given an equity 
share in the company. Stockholders therefore own part of the company in which 
they have invested, and do not receive a repayment of their principal investment: 
instead, stockholders earn dividends of the company’s profits based on the portion 
of the company that they own. Stocks can therefore, at least theoretically, be held 
indefinitely; the only bond without a maturity date is a perpetuity. Over a long 
enough period of time, however, and due to inflation induced depreciation, the 
interest payments on a perpetual bond become close to being worthless.
www.bondexchange.co.za

Direct suppliers to a company. For example, logistics, packaging and travel 
providers.

United Nations Environment Programme
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UNFCCC

UN Kyoto Protocol

Water stewardship

Water stress

United Nations Framework Convention on Climate Change

37 industrialised countries and the European Community have agreed binding 
targets to reduce greenhouse gas emissions by an average of 5% from 1990 levels 
between 2008 and 2012.

Water Stewardship can be described as actions on the part of companies who 
seek to improve the efficiency and cleanliness of their internal operations and in 
their supply chain, while also facilitating the sustainable management of shared 
freshwater resources through collaboration with other businesses, governments, 
Non-Governmental Organisations (NGOs), communities, and others.
Source: WWF www.wwf.org

A country is water stressed if the available freshwater supply relative to water 
withdrawals acts as an important constraint on development.  In global-scale 
assessments, basins with water stress are often defined as having a per capita water 
availability below 1,000 m3/yr (based on long-term) average runoff.  Withdrawals 
exceeding 20% of renewable water supply have also been used as an indicator 
of water stress.  A crop is water stressed if soil available water, and thus actual 
evapotranspiration, is less than potential evapotranspiration demands.
Source: IPCC www.ipcc.ch
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ABOUT WWf
WWF is one of the world’s largest and most respected independent conservation 
organisations, with almost 5 million supporters and a global network active in over 100 
countries. WWF’s mission is to stop the degradation of the earth’s natural environment and 
to build a future in which humans live in harmony with nature, by conserving the world’s 
biological diversity, ensuring that the use of renewable natural resources is sustainable, 
and promoting the reduction of pollution and wasteful consumption.
www.panda.org
www.wwf.org.uk
www.wwf.org.za

ABOUT SINCO
SinCo – sustainable investment consulting – is a boutique investment advisory firm 
specializing in sustainable investment architecture in frontier and emerging markets. Since 
2006 SinCo has delivered sustainable investment architecture globally to pension funds, 
asset managers, private equity funds, stock exchanges and international organisations 
integrating environmental, social and governance (ESG) factors into investment practice 
for sustainable long-term investment performance. SinCo has grown to be an agile advisory
team delivering high-value, high-impact investment services globally. SinCo engagements 
deliver innovative sustainable investment policies, strategies, indexes, research and 
education projects that move our clients up the ESG learning and experience curves 
smarter and faster.
www.sincosinco.com
@SinCoESG
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