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Preface

The journey of this research report started in August 2013 when the
Mapungubwe Institute for Strategic Reflection (MISTRA) published
its book entitled South Africa and the Global Hydrogen Economy: The
Strategic Role of Platinum Group Metals. The publication explored the
strategic opportunities that arise from South Africa’s endowment of
these strategic minerals. It considered opportunities available for the
country, the region and the world to better leverage this endowment
for growth and development, in a manner that is environmentally
sustainable.
At a workshop with policy-makers, producers and other industry
stakeholders, soon after the launch of the book on Platinum Group
Metals (PGMs), the need to broaden how beneficiation strategies are
envisioned was underlined. Participants strongly argued for research
into financial beneficiation, given the massive concentration of these
endowments in southern and South Africa.
This is precisely what this research report seeks to interrogate. In
partnership with Pan-African Investment and Research Services and
the Johannesburg Stock Exchange (JSE) Limited, MISTRA set out
to investigate the desirability and practicability of setting up a PGM
exchange in South Africa. Besides the principled matter of financial
beneficiation, fundamental and practical questions that needed to
ix
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be addressed included global security of supply, transparency and
efficiency of mechanisms of trade, and the possibility of smoothing
out extreme price volatility. This would guarantee the supply of PGMs
on time, in line with production costs and at a reasonable price.
Conventional wisdom has it that commodity-exporting countries have only marginal prospects of taking optimal advantage of
their endowments through multidirectional economic linkages.
According to this logic, resource-led development is usually accompanied by a ‘resource curse’ and ‘Dutch disease’. However, the globe
is littered with examples of mineral-rich countries that have utilised
economic linkages for developmental purposes, proceeding from
the premise that a ‘resource curse’ is not the natural order of things.
It is but a function of social agency. The fundamental issue is how to
make linkages work!
The authors of this research report argue that there is maximum
possible value to be derived from using financial linkages to advance
development. They examine the policy context, in terms of crucial
legislation and other statutes, within which such an exchange would
be possible. They also interrogate the practicalities of setting up such
an exchange, including spot and futures contracts to be handled,
quantification of trade, and a variety of logistical matters that attach
to the exchange’s operations.
The research process also entailed wide-ranging and rigorous
engagement with stakeholders in both the public and private sectors.
These included regular interactions through multiple platforms such
as workshops, briefing sessions and colloquiums, with representatives
from government, academia, labour, business and regulators.
While inspired by the desire to make financial linkages work in the
South African context, this research report does not, by any means,
assume that success is guaranteed. Besides debating the desirability
and practicability of such an undertaking, the authors are all too well
aware that many practical hurdles will have to be jumped over before
a PGM exchange becomes a reality.
It is the hope of the project team that this report will catalyse
x
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debates and actions that will contribute to a scenario in which South
Africa turns a page in its beneficiation endeavours.
MISTRA wishes to express its profound appreciation to the
researchers, the institutional partners and the participants in the
various project events for their invaluable inputs. The Department
of Science and Innovation fully appreciated the importance of this
undertaking and embraced what is indeed a venture into uncharted
waters, and we wish to thank them for their support.
Joel Netshitenzhe
Executive Director
MISTRA
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Introduction
Project background and policy context

‘Development is essentially the record of how one thing leads to
another.’ (Hirschman, 1981:75)
The Mapungubwe Institute for Strategic Reflection (MISTRA) research
project entitled South Africa and the Global Hydrogen Economy: The
Strategic Role of Platinum Group Metals appreciates that:
❏ S outh Africa has more than 80 per cent of the world’s known
platinum group metals (PGM) reserves, and Zimbabwe
accounts for an estimated 11 per cent of the world’s known
reserves, which means that 90 per cent of the world’s PGM
reserves are found in southern Africa. PGMs include
platinum, palladium, rhodium, ruthenium, iridium and
osmium.
❏W
 hile these minerals are important in their own right,
extracting the optimal benefit from them depends on the
development of sidestream industries such as manufacturing,
transport and financial services.
❏ I t is important for South Africa and the rest of the southern
African region to position themselves in the burgeoning
hydrogen economy with its positive implications for
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fuel-cell applications1 as green technologies are sought to
minimise environmental damage while improving the macro
socioeconomic outlook of the respective polities.
In the event that the hydrogen economy takes off, the producers of
this unique group of minerals will have a responsibility to ensure the
global security of supply, and that such supply will be at reasonable
and predictable prices that are not derived merely from market speculation, but are linked directly to the cost of production.
There is a confluence of factors that shape the global pricing of
minerals. The research paper ‘Cartels and Competition in Minerals
Markets: Challenges for Global Governance’ found distortions
between the minerals and their market prices as a result of sophisticated manipulation of prices (Kooroshy et al., 2014:6). These
practices have a direct impact on global markets pricing for precious minerals, and it is usually emerging economies that suffer as
a result of price manipulation. It is reported that between 2000 and
2010 at least fifteen surreptitious cartels in the minerals sector were
fined by their respective national competition authorities (Kooroshy
et al., 2014:23).
Price manipulation is usually subtle and is not recognised by
ordinary consumers. However, the costs to the producing countries’
economies can be colossal. Consequently, one of the recommendations that emerged in the Global Hydrogen Economy research project
was to investigate the feasibility of a PGM exchange.
The study recognised that a PGM exchange is not a panacea for the
region’s economic challenges, but is one of the mechanisms that could
be employed to stimulate long-term growth and stability in PGM
mining and could enhance economic linkages across sectors in the
1 The hydrogen economy – proposed as part of the future low-carbon economy – is the use of
hydrogen as a low-carbon fuel, particularly for heating, hydrogen vehicles, seasonal energy
storage and long-distance transport of energy. Fuel cells are electrochemical devices that
convert the energy of a chemical reaction directly into electricity, with heat and water as
by-products.
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economy. The PGM exchange could also respond to concerns regarding global security of supply. These concerns have catalysed efforts
to find substitutes and increased PGM recycling, which in the worstcase scenario may eventually render southern Africa’s PGM reserves
largely far less valuable.

Snapshot of the contribution of PGM mining to the economy in 2018
Despite the turbulence experienced by the PGM industry, it remains
a critical role-player in the South African economy. According to
Facts and Figures 2018 published in February 2019, PGM mining
had 167,835 direct employees, which equates to a 3 per cent decrease
during the 2008-2018 period; R48.4 billion in employee earnings,
which represents a drop of 2 per cent; and royalties paid was estimated
at R851 million, an increase of 6 per cent. Production amounted to
259 tonnes, which had dropped by 1.2 per cent; total sales shrank by
1 per cent to R96.1 billion; and the value of percentage exported was at
89 per cent (Minerals Council South Africa, February 2019:19).
In the updated version of the Facts and Figures 2018 report published in September 2019, direct employment decreased to 167,041;
employee earnings rose to R51 billion; production rose to 271 tonnes;
and total sales increased to R104 billion (Minerals Council South
Africa, September 2019:26).
Although the improved prices of palladium (increased by 18 per
cent) and rhodium (increase of 100 per cent) increased the basket
price in the 2017-2018 period, platinum prices decreased by 7.1 per cent
in US dollars (Minerals Council South Africa, September 2019:24).
These figures illustrate that PGM mining is still a vital sector of
the South African economy. However, structural changes plaguing
the sector are preventing the country from maximising benefits from
these strategic minerals.

3
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Underpinning to project objectives
A few studies have been conducted previously to investigate the viability of a metals exchange in South Africa. Most notably, the Fund for
Research into Industrial Development, Growth and Equity (FRIDGE)
conducted a commodity futures study in 2005. It focused specifically
on future contracts regarding aluminium, ferrochrome, gold, palladium and platinum.
The key findings were that South Africa’s advantage in hosting
such a metals exchange lies in its mature legal structure, efficient
financial-regulation system, healthy financial resources, worldrenowned gold depository and established credit system. The study
found that a successful PGM exchange in South Africa would be
impeded primarily by the limited cash markets pertaining to the
identified metals.
The study was heavily oriented towards an economics disciplinary
approach at the expense of insights that could have been realised by
employing a multidisciplinary approach at the least, and a more robust
qualitative in addition to the quantitative methodology (FRIDGE,
2005:4).
The MISTRA Global Hydrogen Economy research project, in
contrast, assumes a multidisciplinary stance, conducted from a
co
ordinated platform that encourages cross-sectoral deliberations
that take place in parallel with the research. This iterative process
bolsters the transparency and integrity of the research and steers clear
of a narrow approach.
Essentially, this study aims at making a public-policy case for the
establishment of a PGM exchange. It is a contribution to the publicpolicy discourse. It draws the attention of primarily policy-makers
and stakeholders in the PGM value chain to the enormous untapped
potential of beneficiation beyond the confines of downstream processes by establishing a commodity exchange.
In the event that the report persuades its intended audience of
the feasibility of a PGM exchange and that it should be one of the
4
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country’s top priorities, the next step will be to bring the key stakeholders together to develop an implementation plan that will mutually
benefit the stakeholders in the PGM value chain.
An undertaking of this magnitude requires synergy between policy,
legislative and regulatory frameworks by leveraging public-private
partnerships locally and internationally with a view to mobilise
human, financial and technical resources to create pro-development
and growth opportunities for other sectors of the economy (CABRI,
2016:4).
The project began over five years ago, and the authors have taken
care in keeping their data up to date. However, it is possible that some
of the information has been subject to change during the course of
publication.
The publication of this report has not closed any doors on robust
debates and further consultation. This part of the process is set to
continue.

Is a PGM exchange an appropriate and feasible response to PGM
beneficiation in South Africa?
This is the key question that this research project sets out to answer.
This key question leads to a set of crucial sub-questions:
❏W
 hat are the political-economy aspects of introducing an
exchange?
❏W
 hat is the role of a commodities exchange of this nature?
❏D
 oes South Africa have the capacity for commodity
exchanges?
❏W
 hat levels of skills and extent of liquidity would be required
for a PGM exchange?
❏H
 ow will such an exchange impact on current private and
multilateral agreements and contracts?
❏ I n what practical ways would an exchange help in smoothing
the commodity price or business cycles?
5
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❏ What are the implications for southern Africa’s
socioeconomic-development objectives?

Objective of the study
The objective of the study is to determine the extent to which the
establishment of a PGM commodity exchange is desirable and sustainable. The research provides empirical findings to support such an
initiative.
The study further aims to identify the technical requirements and
strategic imperatives that need to be considered.

Approach
From the onset, there was no foregone certainty about the feasibility
of a PGM exchange. The research team adopted an inductive approach
to the investigation of such an exchange.

Methodology
A combined quantitative and qualitative research methodology was
chosen because of the wide-ranging focus areas and data needs of the
study, spanning legal, political, social and economic considerations.
Desktop research was conducted, in addition to interviews with key
stakeholders in the PGM sector.
A combination of computational, statistical and mathematical
methods has been used to quantify the PGM exchange’s potential
impact on the economy.
Engagements in the form of round tables and colloquiums also
generated perspectives and insights into the research exercise.

6
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Project scope
The project investigated what regulatory and institutional requirements had to be considered prior to the establishment of a commodity
exchange. Key among these are:

Legislative framework
❏ Determine whether current policies cater for the
establishment of a PGM exchange.
❏ Analyse the current legislative framework governing metal
exchange activities.
❏ Identify gaps in current legislative and regulatory
frameworks, and the international legal instruments required
to facilitate decision-making on an exchange.
❏ Explore the option of leveraging established platforms that
exist in the country.
❏ Identify the required regulatory changes to enable full
functioning of the exchange.
Institutional framework
❏ Define and delineate a PGM exchange, its operational
framework and a full taxonomy of its benefits to the host
country.
❏ Identify blockages/barriers in the way of the establishment of
a PGM exchange.
❏ Identify ways to close the identified gaps/barriers on the
establishment of a metals exchange.
❏ Identify the implications attached to such logistical issues as
the physical warehousing of the metals.
❏ Provide clear policy guidelines for the establishment of such
a metals exchange.
❏ Explore and contextualise international experience and
lessons learnt to address institutional requirements.
7

a sou th a f rican p gm exchange

Project team
The research team was led by MISTRA in collaboration with
Pan-African Investment and Research Services (PAIRS) and the
Johannesburg Stock Exchange (JSE) Limited, with contributions from
independent researchers.
A consultative forum was formed as an advisory arm to the project.
The members of this forum were not selected because of their endorsement (or lack thereof) of the establishment of an exchange, but rather
due to their vast knowledge, considerable experience and prominence
in the PGM value chain. In some cases, the forum made sure to keep
the project within the bounds of the law, such as the Competition Act
(2000).2 The forum’s inclusion in the project team was a deliberate effort
to enhance the transparency and integrity of the research process.
The following organisations gave their valuable time and shared
their expertise in attending various engagements:
Anglo American Platinum
Competition Commission of South Africa
Department of Energy
Department of Mineral Resources
Department of Science and Technology (renamed Department of
Science and Innovation)
Department of Trade and Industry
Impala Platinum
Industrial Development Corporation
Lonmin (before its acquisition by Sibanye-Stillwater in 2019)
Minerals Council of South Africa
National Treasury
Productivity South Africa
Sibanye-Stillwater
South African Reserve Bank
2 The Competition Act was passed in 1998 and amended in 2000. By the time the research for
this report was concluded, the Act had been amended again, in 2018. The authors took the
necessary steps to align their contributions to the latest amendments.
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Consultations and briefings (written and verbal) were undertaken
with the following institutions:
Association of Mineworkers and Construction Union (AMCU)
Department of International Relations and Cooperation (DIRCO)
Federation of Unions of South Africa (FEDUSA)
National Labour and Economic Development Institute (NALEDI)
National Union of Mineworkers (NUM)
Sam Tambani Research Institute (SATRI)
The Presidency of the Republic of South Africa
NUMSA Research and Policy Institute (NuRPI)
Solidarity
UASA (formerly United Association of South Africa)

What are commodity exchanges?
Commodity exchanges are essentially platforms (in the form of a
physical trading floor or electronic platform) where buyers and sellers meet to improve marketing of physical products and manage risk
associated with pricing.
The rules of engagement are based on the sale of contracts, the
values of which are linked to the price of commodities. Participants
voluntarily commit to follow all the rules of the exchange and the outcomes of its arbitration mechanism. (UNCTAD, 2009b:2)
Usually, the sale of a contract is based on an agreement of the
following key features:
Price: Exchanges do not determine commodity prices but can specify
the minimum price increments at which a commodity can trade. The
price is usually determined by the point at which supply and demand
meet. This process of price determination is referred to as price discovery. (UNCTAD, 2009b:2)
Quality: Quality refers to the features of the commodity that is
traded in the contract which, for example, may be determined
by the location at which the commodity is sourced or its distinct
9
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physical characteristics (UNCTAD, 2009b:2).
Quantity: Quantity is the specified amount of the commodity stipulated in the contract. The amount can be stated in metric or imperial
units (UNCTAD, 2009b:2).
Delivery: Exchanges clearly specify the method and place of delivery,
as well as the associated date. There are instances when financial payments instead of physical delivery take place. (UNCTAD, 2009b:2)
Governments usually support establishing a commodity exchange
by creating the required institutional and regulatory environment to
allow the different stakeholders to participate in the exchange. The
private sector may encompass sectors such as warehousing, insurance
and banks. (African Union, 2005)
A government can take a proactive position to create a platform to
liaise with the private sector, and can discuss the challenges that the
exchange may encounter and how the various stakeholders can collaborate to address the identified stumbling blocks. The government is
also encouraged to assist in developing the capital markets needed to
finance PGM-sector development (African Union, 2005).
In Chapter 1 the authors paint the regional political and economic
setting in which the proposed exchange would be situated by tracing
the development, convergence and divergence of PGM mining choices
in South Africa and Zimbabwe. This discussion is pivotal because
value-chain development and the history of commodity exchanges
are context specific.

The history of commodity exchanges
Commodity exchanges can be traced back as far as the 18th century,
in the manifestation of the Osaka, Japan rice market in 1730 (Rashid
et al., 2010:5). The longest functioning commodity exchanges to date
are the Chicago Board of Trade (CBOT), which was established
in 1864 and has since amalgamated with the Chicago Mercantile
Exchange group, followed closely by the London Metal Exchange
10
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(LME), established in 1877 (Rashid et al., 2010:10).
A boom of commodity exchanges then took place in countries such
as China, India and Russia (Rashid et al., 2010:10).
It was only after the Second World War that most of the currently
known commodity exchanges were founded, and these were mostly
in developed countries (Rashid et al., 2010:10). And it was only in
the 1990s, with the global spread of free markets, that commodity
exchanges could be seen across the globe. By 2005 developing countries accounted for more than 50 per cent of the agricultural spot and
futures trading options globally (UNCTAD, 2009a:146).
Africa has had its share of commodity exchanges. The first organised commodity exchange was located in Alexandria, Egypt. Founded
in 1861, it traded cotton in the spot and futures markets. On its 100th
anniversary in the 1960s it became dormant. (Rashid et al., 2010:12)
The importance of commodity exchanges in supporting development was highlighted by the African Economic Community whose
formation was overseen by the Organisation of African Unity (OAU),
the predecessor of the African Union (African Development Bank,
2013:xiii). In the Abuja treaty of 1991, one of the stated aims was to
‘protect the prices of export commodities on the international market
by means of establishing an African Commodity Exchange’ (African
Development Bank, 2013:xiii).
In 1994 the Zimbabwe Agricultural Commodity Exchange was
established, and the Zambia grain exchange followed (African
Development Bank, 2013:1).
The African Union’s first ordinary session recommended the authorisation of a feasibility study on establishing an African Commodity
Exchange (Rashid et al., 2010:30). In 2004 a New Partnership for
Africa’s Development (NEPAD) study called for increasing support
of existing commodity exchanges and catalysing future exchanges
(Rashid et al., 2010:12). In 2005 the recommendation was endorsed
and the African Commodity Exchange was declared a priority in the
Arusha Plan of Action on African Commodities. In 2006 the Arusha
Plan of Action was approved (African Union, 2005:8).
11
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The economic boom on the continent in the 2000s brought technological development and a symbiotic relationship between the
private and public sector, which led to the establishment of several
new exchanges (African Union, 2005:11).

Benefits of commodity exchanges
Industrialisation has now been widely accepted as the engine for
socio

economic development, especially in developing countries.
There are two key challenges with which commodity producers have
to c ontend: first, how to use revenue to catalyse industrial development
in other sectors; and, second, how to adopt integrated development
from the commodity sector (UNIDO, 2011:1).
Chapter 2 emphasises that for maximum value to be achieved
through natural endowments such as PGMs by establishing a commodity exchange would require proactive industrial policies to deepen
linkages to meet the urgent needs of a growing population to reduce
poverty and inequality.
Commodity exchanges contribute to the competitiveness of economies, deepening the linkages between the financial sector and other
sectors, making economies more inclusive and improving the efficiency of the economy (Rashid et al., 2010). The centralisation of
trade ensures market transparency, price discovery and title transfer
(Rashid et al., 2010).
The contracts of an exchange differ in complexity. At the simplest
level there are warehouse receipts, which facilitate the title transfer
of commodities of an agreed-on quantity, quality and location. These
receipts are useful because they address financing challenges of (especially small) sellers as they can be used as a basis to access capital for
further trade (Rashid et al., 2010).
Spot transactions are for immediate delivery of commodities
(Rashid et al., 2010).
The use of futures contracts improves market liquidity, price
12
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discovery and risk management (Rashid et al., 2010).
Commodity exchanges reduce transaction costs (Rashid et al., 2010).
Additionally, exchanges shape quality standards by incentivising
sellers to meet specific grades, and allowing buyers to compare apples
with apples, so to speak (Rashid et al., 2010).
The information on an exchange enables buyers to become aware of
different delivery points, including in locations where they previously
did not transact (Rashid et al., 2010).
Commodity exchanges provide liquidity to producers to buy
and sell. The absence of the liquidity provided by the commodity
exchanges would increase the volatility of commodities prices (Rashid
et al., 2010).
Organised commodity exchanges can also resolve the challenges of
obtaining credit for all interested stakeholders of the PGM value chain,
such as junior and emerging miners, and bolster the performance of
sectors such as insurance, telecommunications, transportation and
warehousing (Extractives Hub, n.d.).
The ability of commodity exchanges to add value across the different sectors of an economy is significant, which is why commodity
exchanges are regarded as one of the levers to stimulate economic
growth. Importantly, commodity exchanges are vital for the bene
ficiation process, generating value-add linkages from the primary
production process to the final stage of contracting, trade and finance
where value-add quantum is relatively considerable.
The transparency and flow of information mean that smaller sellers
(in this case, junior and emerging miners) are given greater and fairer
space to compete with and participate alongside established sellers,
because they gain more knowledge of the market, how the price is
determined and what the price may be (UNCTAD, 2009b:2).
Exchanges can also deepen the links between the producers and the
financial sectors, particularly banks (UNCTAD, 2009b:2).
Reference prices on the exchange enable banks to use the commodities on the exchange as collateral. Commodity financing is boosted
by the warehouse-receipt mechanism and in some cases by trading
13
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repo contracts (repurchase agreements). The mitigation of risks can
translate into loans made available to producers, especially small
producers who face higher barriers to entry, and other stakeholders
in the PGM value chain (UNCTAD, 2009b:4). This opens the sector
to a diversified pool of participants and therefore makes it inclusive.
Overall, exchanges are meant to overcome the shortcomings of the
market, particularly with respect to information asymmetry among
producers/sellers and buyers; participants are expected to contribute
in their various ways to achieve that objective (UNCTAD, 2009b:5).

The linkage-development approach: Beyond downstream
beneficiation
Linkage development may be defined as ‘achieving optimal and bestfit alignment between the commodity producers and their current
and potential suppliers and the processors of their output. It is about
extending the scope of such alignment by growing the scale, range and
depth of domestic capabilities. It is about putting into place visions,
policies, strategies and implementation plans to bring about the systemic competitiveness of any particular commodity value chain.’
(Morris et al., 2011c:9)
Beneficiation is broadly understood as the value-added processing
of minerals from raw materials, through the utilisation of local labour
or capital, into a product that is valued more than in its raw form, for
local use or export purposes. In terms of linkages, the Department
of Mineral Resources’ (DMR’s) Beneficiation Strategy makes reference to the importance of sidestream linkages although it focuses
primarily on downstream linkages. It makes particular reference to
capital expenditure, and the importance of smelters and refineries in
the downstream process, and the extent to which other approaches to
mineral beneficiation that may exist should ultimately serve downstream beneficiation. (DMR, 2011)
The importance of the downstream beneficiation is known, but the
14
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contribution of horizontal (sidestream) and backward (upstream)
linkages is often overlooked and misunderstood (Baxter, 2013). This
is a case in point on the relevance of assessing the feasibility of a PGM
exchange in southern Africa.
The DMR’s Beneficiation Strategy recognises the need to shift
beyond comparative advantage to competitive advantage. The competitive advantage refers to characteristics that ensure that the country, to
outperform its competitors, prioritises not only downstream opportunities but also horizontal and (arguably, more so) backward linkages.
The Africa Mining Vision articulates that ‘[t]aken together, the various
linkages form a system of individual parts that can operate and function independently of each other but achieve their full vibrancy through
interaction and overlap’ (African Union, 2009:20). When the economic
linkages are strengthened, it will be possible for South Africa to achieve
optimal benefit from its value-addition plans (DMR, 2011:20).
In other words, as articulated by Hausmann et al. (2007), beneficiation should be understood as vertical relationships in production
chains which are essentially value-add linkages. These are instrumental in shaping economic policy, stimulating structural transformation
and promoting economic diversification. However, as seen in many
beneficiation-centred policies, the importance of increasing value-added
products, completing value chains and encouraging downstream processing are prioritised with limited impact. (Hausmann et al., 2007:17.)
For example, the auto-catalyst sector in South Africa is estimated
at R20 billion (Skinner, 2018:iii).3 This certainly favours the manufacturers of auto catalysts but it does not automatically translate in the
same manner for producers and other PGM value-chain stakeholders
(Skinner, 2018:iii). After all, manufacturing catalytic converters is only
one of many activities of the PGM industry, and due to the existing
structural impediments of the industry, different approaches (not only
in the products but also in the services required) have to be sought for
3 An auto catalyst is a cylinder made from ceramic or metal formed into a fine honeycomb
and coated with a solution of chemicals and PGMs. It is mounted inside a stainless-steel
canister and installed in the exhaust line of the vehicle between the engine and the silencer.
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effective beneficiation. It is therefore imperative that the entire PGM
value chain is focused on possible solutions to increase the productivity and competitive nature of the industry.
The sector has experienced financial turmoil, resulting in an estimated
47 per cent decrease in the platinum price during the 2010-2017 period
(Skinner, 2018:iii). Unless the financial instability within the praxis of the
PGM value chain is addressed, it is highly unlikely that the sector will
be able to deepen its contribution to socioeconomic development. In
response to this challenge, Chapter 3 analyses the state of the PGM value
chain, hypothesises that the PGM value chain is, in fact, incomplete,
identifies opportunities, and discusses the role that a PGM exchange can
play to address some of the weaknesses of the value chain.

Rationale of the resurgence of linkage-development thinking on the
continent
Despite the fact that there has been substantial improvement in the
economic-growth performance of African countries, there is much
progress still to be made in expediting employment, social development and economic diversification, with diminished value derived
from mostly prioritising forward linkages at the expense of other linkages (UNECA, 2013:6).
A PGM exchange would make it possible for the PGM industry
to generate more revenue and, in turn, government could use the
increased revenue to fund the requisite industrial policies to change
the current socioeconomic milieu (Buur et al., 2013:6). As a corollary, a strengthened proactive stance could be adopted by government
towards natural-resource-driven development.
The reorganising of global value chains has been spurred by the rise
of China in particular, which has positioned itself as the world’s manufacturing leader, making it more difficult for developing countries to
industrialise (Buur et al., 2013:27). The upside is that there is evidence
of a reversal in the trends of declining commodities-manufacturing
16
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terms of trade. This also bolsters the possibility of realising more
stable prices of commodities in future (UNCTAD, 2009a).
And, finally, recently multinational corporations are increasingly
outsourcing some of their core functions internationally due to high
transaction costs and uncertainty about the delivery, quantity and prices
thereof. Linkage development will assist in improving local capabilities
in the domestic PGM industry, strengthening institutions needed to
support linkages which will unlock the immense potential of backward
linkages to add value in the economy (Buur et al., 2013:28).

Why should PGM value-chain stakeholders prioritise linkage
development?
A PGM exchange presents an opportunity for deepening linkages in the
economy. Linkage development is important because it promotes growth
and development through spillover across sectors, which is in the best
interests of government, labour, producers, smelters, refiners, consumers
and society as whole. In a sector that is capital intensive, direct-employment potential is restricted, whereas indirect employment through
financial beneficiation provides more employment opportunities.
The development of linkages is a step towards the diversification
of the economy, although this does depend, of course, on the ability
of stakeholders to produce inputs efficiently and use outputs in an
effective manner (UNIDO, 2011:30).
Linkage development promotes long-term policy-making with
sustainable dividends. For example, some of the skills needed for a
PGM exchange either do not exist or are at the embryonic stage. This
provides an opportunity for reskilling and upskilling labour, therefore
linkages promote the development of dynamic capabilities over time.
(UNIDO, 2011:31)
And finally, the commodities sector can catalyse growth of other
sectors through horizontal linkages (UNIDO, 2011:31).
A joint collaborative project between the Open University and the
17
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University of Cape Town, Making the Most of Africa’s Commodities,
investigated the development of linkages of a select group of African
states, namely, Angola, Botswana, Gabon, Ghana, Nigeria, South Africa,
Tanzania and Zambia (UNECA, 2013). The report analysed linkage
development in terms of the breadth and depth of linkages. The breadth
referred to the number of linkages, volume and jobs created, while the
depth focused on the local value added and the extent of progression of
the activities. The project found that natural-resource linkages in Ghana
and Nigeria were increasing in breadth and depth; Angola and Botswana
showed an increase in depth; South Africa, Gabon and Zambia exhibited
‘shallowing’ of linkages across the board; and Tanzania was concluded
to have plateaued (UNECA, 2013). The report entitled Commodities
and Linkages: Industrialisation in Sub Saharan Africa noted that this
approach to development is underexplored and presents ample opportunities to promote resource-driven growth (Morris et al., 2011b).
The extent of the breadth and depth of the linkages and the success
thereof depend on a number of factors, such as existing capabilities and the ability to improve them over time, ownership of firms
vis-à-vis localisation of operations, the ability for the policy environment to respond to the requirements of linkage development, and the
existence of hard infrastructure (roads, logistics, electricity) and soft
infrastructure such as financial services (Morris et al., 2011c:7).
Continuing from where this study left off, to assess the role that an
exchange can play in increasing the breadth and depth of linkages,
Chapter 4 seeks to quantify PGM trade by investigating the size of
both spot and futures markets in comparison with other markets, by
assessing trade volumes, prices and volume of funding estimates.

Types of linkages
Adapted from Hirschman’s understanding of linkages, this section broadly explains the types of linkages found in an economy
(Hirschman, 1981).
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Fiscal Linkages

Economic Linkages

Production Linkages

Backward Linkages

Forward Linkages

Sidestream Linkages

Infrastructure Linkages

Linkages to
Agriculture

Technology and
Knowledge Linkages

Horizontal Linkages

Consumption Linkages

Figure 1. Types of linkages found in an economy
Source: Extractive Hub, University of Dundee

Fiscal linkages
Fiscal linkages comprise revenue such as income tax and royalties
from the extractives that can be allocated to develop other sectors.
The state, which is the recipient of such revenue, allocates the revenue
according to budget requirements, which may not promote the diversification of the economy.
This type of linkage on its own, in the absence of production linkages, is not sufficient to transform the economy for a variety of reasons.
First, taxation of any sector relies on the producer government to
negotiate and effectively collect the agreed-on revenue. Second, the
management of revenue must be undertaken in a transparent manner to ensure that it is used for assets that will yield industrialisation.
Third, even if the revenue is calculated and collected efficiently, in case
of high levels of public debt this will absorb a big chunk of the revenue
from the PGM sector. Fourth, the profits that mining companies make
are beyond the control of the producer government. And, lastly, the
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nature of commodity prices is that they fluctuate in tandem with business cycles. (Hirschman, 1981:76)

Production linkages
Forward (downstream) linkages
Forward linkages emerge through refining resources to enable the
local production of finished goods.
Backward (upstream) linkages
Backward linkages are inputs to mining activities which can comprise
community-based procurement such as security, storage and c apital
machinery. In the case of a PGM exchange, the financial-services
sector would require knowledge-related skills, security services, construction, site management and other professional services which do
not reside within the sector, and this would stimulate a spillover effect
which would create opportunities for other sectors.
Local content policies are meant to develop local supply chains. The
key challenge usually is to identify the industrial and service sector
that can promote development and bolster domestic capacity.
There may be a dearth of backward linkages in the broader South
African economy but historically the mining sector has been the
catalyst for the emergence of small to medium enterprises which
are usually involved in metal products, equipment and other inputs.
This would require subcontracting, input service collaborations and
other economically viable activities in which lie the potential to create
employment beyond the PGM sector and promote an increase in the
depth of the capacity of local manufacturing.
Morris et al (2011a) found that backward linkages have far greater
development promise than horizontal linkages. They argue further
that often African governments prioritise horizontal linkages at the
expense of backward linkages. This is supported by South Africa’s
strong horizontal linkages, which have proved to have limited impact
20
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on achieving socioeconomic outcomes. (Morris et al., 2011a)
The reason for the likelihood of inter-industry spillover instead of
intra-industry spillover is that multinational corporations are more
open to sharing technology and knowledge with backward (upstream)
and forward (downstream) stakeholders than with those in their own
industry seen as direct competitors (Morris et al., 2011a).

Sidestream linkages
These refer to the activities created to support infrastructure, such as
power, water, railways, roads and communications.

Infrastructure linkages
This type of linkage is also referred to as ‘spatial linkage’, which is
important for stimulating domestic industry by promoting collective
use of infrastructure. The multiplier4 effect can be triggered beyond
the PGM sector, thus necessitating public- and private-sector partnerships. It comes as no surprise that producer governments, wherever
possible, list infrastructure investment as a social licence for mining
companies to operate.
Knowledge and technology linkages
These linkages are about the transfer of knowledge and technology
across sectors. The type of technology could be for generic application
in areas such as technology and finance. In the case of an exchange,
financial instruments that the JSE operates could be applied to the
PGM sector. An example of this is in Chapter 5, which details the
experience of the JSE’s commodity derivatives platform, focusing particularly on the trading of agricultural derivatives which the chapter
argues can be applied to the logistics associated with an efficient PGM
4 A multiplier is a factor by which one economic variable increases for a given (usually
unitary) change in another variable.
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exchange. Consequently, it comes as no surprise that knowledge and
technology linkages are closely related to horizontal linkages.

Horizontal linkages
Horizontal linkages are the skills developed in one sector and transferred to other sectors based on aspects such as licensing, technology
and joint agreements.

Consumption linkages
The increase in income of labour, spending and profits from capital
income create consumption linkages. This can promote development,
particularly at local level, because the income is likely to be reinvested
in the local economy. However, in cases of lower income or profits
of multinational companies being transferred to their offshore headquarters to pay shareholders, the impact of consumption linkages is
restricted.
Often there is a surge in consumption linkages at the beginning of
projects, such as the construction phase, when there is an increase
in employment. Consequently, this type of linkage on its own cannot
contribute to sustainable development.
The income in the extractive sector is by nature volatile, cyclical and
exposed to risks of tax erosion and corruption due to the oligopolistic
character of the sector.

Successful linkage development does not happen by accident. Good
governance is fundamental and this involves the coordination of
ministries and regulatory bodies to implement policies required
to link the extraction sector and the rest of the economy (CABRI,
2016:4). This assures investors of predictable fiscal and regulatory
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frameworks, thereby decreasing uncertainty and transactional costs.
The glue that binds stakeholders and key role-players is consensusbuilding and trust, because linkage development is about relationships
built on the realisation of the interdependence of sectors, working
towards a common goal and mutual benefits to society.

South Africa’s commodity exchange experience
The relevance of this brief section is to shed light on the existing infrastructure and regulatory-framework environment, and opportunities
to develop them further, and a base of capabilities required that would
ease the establishment of an exchange in South Africa which is not
always the case in developing resource-rich countries.
The South African Futures Exchange (SAFEX) was established in
1988 as a financial futures exchange5 and even though in July 2019
the Nairobi Securities Exchange (NSE) launched NEXT, its financial
derivatives market, SAFEX remains Africa’s only operating commodities futures exchange (UNCTAD, 2009a:142).
Financial services in South Africa were open to the free market
before the agricultural sector. This exceptional circumstance led to
the positioning of the exchange as a central coordinator with industry and financiers when the grain market was deregulated in 1997.6
Interdependence was fostered, which saw the collaboration of all
stakeholders across the value chain. It bore fruit, such as the prompt
creation of silo receipts and an effective delivery system. (UNCTAD,
2009a:142-143) The integration of cash and futures markets took place
5 Futures are contracts that obligate the buyer to purchase a commodity or the seller to sell
a commodity and have a predetermined future date, quality and price. Futures are used to
hedge the price movement of the underlying asset to help prevent losses from unfavourable
price changes. (Investopedia. ‘Futures’ https://www.investopedia.com/terms/f/futures.asp
Accessed 9 October 2019.)
6 Post 1945, South African agriculture was bound by apartheid legislation and prominent
state intervention. The Agricultural Marketing Act, which came into effect in 1997, triggered
wide-scale deregulation of South African grain markets (UNCTAD, 2009).
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to secure reliable systems for delivery on the supply and demand side.
The confluence of all these activities led to a strong linkage between
the commodity and financial-services sector.
Education was an integral part of the success of the exchange’s
experience from the time the agricultural sector was liberalised.
International grain traders were in the country and shared their
knowledge and experiences with farmers. (UNCTAD, 2009a:143)
As the exchange developed, such as when options could be included,
the yellow-maize and white-maize markets reached new heights.
Farmers were once again capacitated through training programmes
to learn how options worked, and how they could optimally leverage
the benefits and opportunities that came with this new development.
(UNCTAD, 2009a:142-143)
In 2001 the JSE bought SAFEX, which fell under the auspices of
the Agricultural Products Division of the JSE Security Exchange
(UNCTAD, 2009a:143). The change in ownership increased liquidity
in the market, enabled access to a larger market and improved delivery systems.
The advanced technological platforms at the JSE are on par with the
oldest and most successful exchanges in the world. Today, the commodity derivatives platform is regarded as the benchmark of price
discovery of grain in southern Africa, even though integration with
other markets has not been fully realised due to regulatory challenges.
(UNCTAD, 2009a:144)
For more insight on the modalities of exchanges in South Africa, in
the latter section of the report the JSE describes the regulatory issues
in terms of financial, technical and logistical requirements. The JSE
shares the experiential knowledge of its commodity derivatives platform and highlights the transferability of the knowledge, skills and
infrastructure from a soft commodities (maize) exchange in the operationalisation of a PGM exchange. This transferability foregrounds
the potential of linkage development.
Chapter 6 paints a picture of the macroeconomic ramifications of
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an exchange in South Africa by utilising two macroeconomic models
to quantify the impact of an exchange on different sectors of the
economy. This approach will give policy-makers foresight into the
opportunities, risks and available mitigation strategies that can be
employed, particularly in the transition to an exchange to maximise
benefits for all participants.
The final chapter discusses some of the key findings of the report
and, in the event that the report succeeds in making the public-policy
case for an exchange, discusses the roles the various stakeholders
will have to play to make a PGM exchange a reality. It also highlights
the importance of the extensive domestic and international public-
relations engagements that will follow.
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CHAPTER 1

Overview of the regional political economy of the
PGM sector
A discussion of the political economy of PGMs in South Africa
and Zimbabwe

The political economy of southern Africa is not only complex but is
also constantly evolving thanks to economic shifts and global and
national politics. Colonialism and apartheid and their attendant afterlives impacted on the region’s political and socioeconomic trajectory
and contributed to the high poverty levels and poverty indicators in
countries in the region.
The emphasis on regional economic integration in the post-apartheid period was due to a multiplicity of factors, one of them being an
attempt by South Africa to address the apartheid regime’s destabilising exploits in the region, which meant that the ANC-led government
thus had an obligation to contribute to the rebuilding of the region.
South Africa’s former president Nelson Mandela’s statement that
South Africa could not escape its African destiny – ‘If we do not devote
our energies to this continent, we could fall victim to the forces that
brought ruin to its various parts’ (Alden & Soko, 2005:370) – captures
this spirit. And former president Thabo Mbeki’s highly acclaimed ‘I
am an African’ speech, in which he firmly located himself and South
Africa within the continent, could be read as a rejection of the view of
the country as merely an extension of Europe.
This Pan-Africanist sentiment is in line with the foundation of
Africa’s post-colonial developmental agenda, as articulated by
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Kwame Nkhrumah, for instance, that for the continent to shake
off its persistent label as a ‘sleeping giant’, there is need for greater
economic integration.
Natural resources have been identified as being central to efforts to
rebuild the region and the continent. Resource exploitation has a long
legacy on the continent and the ‘resource curse’7 has been identified
as a key contributor to Africa’s stagnation. An important contribution
to this discourse is Paul Collier, who, in his book The Bottom Billion:
Why the poorest countries are failing and what can be done about it,
argues:
[Natural resources] damage the growth process by crowding
out export activities that otherwise have the potential to grow
rapidly. The key activities are labor-intensive manufactures
and services … A low-income country with abundant natural
resources is unlikely to be able to break into these markets
because the foreign exchange they generate is not sufficiently
valuable within the society. (Collier, 2007:40)

Collier’s ‘resource curse’ has been recognised as an explanation for the
stagnation in the development of resource-rich developing countries.
However, this perspective has also received considerable criticism as
being selective and ignoring the role of colonialism and international
involvement in the lack of development.
Irrespective of the debate surrounding the pros and cons of natural
resources, many heads of state, policy-makers and economists have
identified the optimal exploitation of resources across the value chain
as potentially being the ideal springboard for positive development
(African Union, 2009:1). This is well captured in the African Union’s
Africa Mining Vision:
7 The ‘resource curse’ thesis argues that countries endowed with minerals have lower growth
rates than non-mineral-rich countries. In some African countries, resource endowment has
caused internal conflicts and wars as societies compete over resource allocation and resource
use.
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The experience of resource-based development and industrialisation in the Nordic countries reveals that the sustainability and
success of this strategy depend on favourable external and internal factors such as natural resources endowments and proactive
and deliberate action from stakeholders particularly government
(African Union, 2009:3).

The exploitation of natural resources, particularly through means of
extraction, is common and a well-known occurrence in the region.
This is due to a number of factors. First, the region is resource rich, with
large endowments of minerals. Second, extraction and exploitation
of natural resources has historically been and maintains its position
as the largest contributing sector to the region’s gross national product (GNP). Third, the extractive industry has been a major employer,
and, according to the conference paper ‘Extractive Industries and
Sustainable Job Creation’, the artisanal or small-scale mining (ASM)
sector has directly and indirectly benefited 150–170 million people
worldwide, creating 8 million jobs in Africa (UNCTAD, 2015).
And, finally, this sector does provide the developing world with the
opportunity to become sector and industry leaders mainly through
manufacturing of specialised equipment in South Africa.
The discussion of the political economy of PGMs that follows abides
by Mark Setterfield’s interpretation. Setterfield discusses the tension
between the individualism of neoclassical economics and its intersection with the discipline of political economy (Setterfield, 2003:8). He
emphasises that
in political economy … there exists a fuller sense of the social,
as denoting the relationship between unequal, incomplete and
therefore mutually dependent individuals who require each other
to reach common aims, on the one hand, and social groups or
entities including society as a whole, on the other (Setterfield,
2003:8).
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In line with Setterfield’s understanding that recognises the multiplicity
of participants beyond the state and economy, this discussion of the
political economy of the platinum-mining industry engages with the
three spheres of stakeholders: the state; the economy through mining
houses and shareholders; and society in the form of community and
labour.
In unpacking the political economy of the PGM sector in the
region, this section begins by discussing state intervention through,
first, the mineral property system, to provide a brief background of
the legacy of ownership and access to land in the extractive sectors
of both South Africa and Zimbabwe. This is followed by a discussion
of the post-apartheid South African and independent Zimbabwean
redistributive policy frameworks and their impacts. Then there is a
discussion on the social intersection between the South African and
Zimbabwean communities and labour. And the final section focuses
on business interests by briefly discussing the impacts of Zimbabwe’s
indigenisation policy (which legislated the process of returning control to the people native to the area) and South Africa’s broad-based
black economic empowerment (BBBEE) programme, which sought
to redress the inequalities of apartheid by giving black South African
citizens certain preferential treatment in ownership as well as shareholder behaviour. The aim of this exercise is to show the complexity of
the situation that all parties face.

The state: The impact of policy regarding platinum mines
PGMs in the pre-1994 era
Having taken off in the latter decades of the 20th century, platinum
mining is a more recent activity in the history of mining in southern Africa. This is attributable largely to the ‘extremely high costs of
platinum refining, its limited commercial applications and end users
who are hypersensitive to price’ (Capps, 2015:499). Platinum deposits
in the southern African region are found only in South Africa and
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Zimbabwe, with South Africa’s deposits amounting to about 87 per
cent of the world’s reserves (Capps, 2015:498) and Zimbabwe accounting for 11 per cent (Mawowa, 2013:83).
Even before British colonial rule, the economic histories of these
two countries were intertwined. Before the creation of the South
African and Rhodesian (the pre-independence name for Zimbabwe)
nation-states, the trade activity of the city-states of Mapungubwe,
Thulamela and Great Zimbabwe, which existed between the 11th and
15th centuries, linked these two territories (SAHO, 2019). Among the
goods that were traded by these pre-colonial civilisations were gold,
which could be a possible explanation for why the gold deposits found
in Rhodesia by the British South Africa Company in the last decade
of the 19th century were not nearly as bountiful as the ones on the
Witwatersrand (Arrighi, 1967).
The history of platinum mining in southern Africa cannot be
understood without an understanding of the changing nature of
the political economy of gold mining. This is because the major
platinum
-mining houses developed from the traditional gold-
mining houses. Capps adds that in the case of South Africa, ‘the
main platinum capitals were themselves little more than the subsi
diaries of one or more of the great mining houses that had emerged
out of gold’ (Capps, 2015).
The transformation of the platinum sector had to, first, overcome
the legacy of the mineral property system which was deeply influential in determining the mineral-rights regime. The mineral property
system was a ‘jural framework regulating minerals ownership and
exploitation’ (Capps, 2012b:69), and during the apartheid era there
were three key distinctions: the legal distinction between mineral and
surface rights; a distinction between public and private categories of
mineral-rights ownership; and the public-black/private-white duality
which mapped the contours of racial order.
The impacts of these key distinctions ‘combined to generate a
highly complex and fragmented structure of mineral property in
South Africa’ (Capps, 2012b:70). This framework was designed to
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promote white ownership of land and minerals, and either discourage
or regulate black ownership and access to mineral-rich land.
Arrighi mentions a similar system in place in Zimbabwe. He
indicates that the pre-Second World War period saw the forcible
alienation of the black population from the land to limit the levels of
indigenous land ownership and also prevent the development of an
African capitalist class: ‘[the preservation of the traditional system],
whereby land was not a saleable commodity in African areas … land
in the Native Purchase Areas was to be allocated by the government’
(Arrighi, 1967:33). Arrighi’s argument is in relation to the African
population vis-à-vis agricultural land and alienation from this land.
In consideration of the former ‘bantustans’ of Bophuthatswana and
Lebowa in South Africa, the platinum-rich zones of the western bushveld fell within the boundaries of Bophuthatswana, while the northern
and eastern limbs of the Bushveld Igneous Complex, ‘an enormous
igneous rock formation which holds significant quantities of … PGM’
(Mnwana, 2018:205), fell within Lebowa.8
Black access to and ownership of mineral-rich land was regulated by
the state, and this was reflected by the categories of bantustan m
 ineral
property: state trust property, tribal trust property and mineral trust
property (Capps, 2012b:66).
‘State trust property’ was black ownership that was common to all
the bantustans. Capps indicates that this referred to ‘the vast areas of
mineralised and other land that were legally owned and administered
by the South African Development Trust (SADT)’ (Capps, 2012b:70).
The implications of this form of ownership were that mineral-rich
land was formally conceived as a ‘national resource’ and thus was
characterised as public. Therefore, all major decisions regarding
surface and mineral rights were preserved for the central (bantustan)
government (Capps, 2012b:70).
The ‘empowerment’ of the bantustan government should not be
8 Lebowa and Bophuthatswana were two of ten ‘bantustans’ (or ‘homelands’) set aside for
black inhabitants of South Africa as part of the policy of apartheid. The others were Transkei,
Ciskei, Venda, Gazankulu, KaNgwane, KwaNdebele, KwaZulu and QwaQwa.
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understood as being separate from the central apartheid state. Instead,
strong links remained and this substructure was political and constituted a false sense of autonomy. The result was that the apartheid
state maintained its control over land and the use of it. This was
emphasised by the fact that revenues from mining capital and surface
lease agreements were normally paid back into state-land trust funds
(Capps, 2012b:70).
In a similar fashion to that of the apartheid state, an occupied
Zimbabwe also ensured the disempowerment of the African population by institutionalising ownership rights according to racial
classifications (Arrighi, 1967:34).
The second type of ownership, ‘tribal trust property’, provided
more autonomy in respect of mining activity than state trust property.
This type of ownership was kept to a minimum by the state, because
black people were able to purchase land that was recognised by colonial property laws. But even with the presence of legally recognisable
documentation, the state still preserved its presence by appointing
a minister of bantu affairs as the trustee of communal land (Capps,
2012b:71). This role empowered a state representative to ‘[mediate]
every aspect of the relationship between traditional authorities and
the mining corporation, from the negotiation of the initial prospecting agreement to the monitoring and control of royalty payments’
(Capps, 2012b:71). This meant that the minister had the capability to
modify and/or complete mineral and mining leases, and therefore
represent the corporate interests of traditional authorities at the
ownership level.
An example of this style of black ownership was that of the Bafokeng
Tribal Authority. During the apartheid era, the Bafokeng Tribal
Authority was undercut in its attempts at asserting its own interests
due to the presence of a trustee. The Bafokeng Tribal Authority tried
to offer new mining areas to rival mining ventures, so the then operating mining house appealed to the leadership of the Bophuthatswana
bantustan to intervene in its capacity as a trustee of tribal land, resulting in Impala Platinum Holdings (Implats) getting access to the new
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mining area on a low royalty rate during the apartheid period (Capps,
2012b:72).
Finally, ‘mineral trust property’ ownership was unique to Lebowa.
According to Capps, in 1987 mineral rights in the former SADT held
by the Lebowa government were transferred to the Lebowa Minerals
Trust (Capps, 2012b:72). This type of ownership was defined as ‘a corporate body possessing mineral property in a similar manner to a
private rights holder, as opposed to mineral rights held by the state’
(Capps, 2012b:72).
The Lebowa Minerals Trust has been documented as being solely
a means for capital accumulation for the bantustan elite. However,
the existing mining houses such as Rustenburg Platinum Holdings
(RPH) and/or white mining capital were also able to benefit from the
‘mineral trust property’ by taking advantage of the low royalty rates.
The mineral trust property ownership allowed for the accumulation
of platinum resources by RPH to the extent that, according to Capps,
‘by 1995 [RPH] controlled an estimated 80% of known platinum
resources across the [Bushveld Igneous Complex]’ (Capps, 2012b:73).
Undoubtedly, the minerals property system ensured the racialisation
of the extractive sectors in the region. This was effected through legislation that empowered the minister of bantu affairs and the colonial
government to not only oversee but intervene at all stages of lease
agreement formulation.
A unique experience in South Africa was the creation of trusteeships that allowed for manipulation and influence, both directly and
indirectly, through bantustan officials. This manipulation allowed
for easier acquisition of mining land by established white-owned
corporations, resulting in the accumulation of private rights by the
white capitalist class and the enrichment of a very small black elite
(Capps, 2012b:73).

Legislation in PGMs post independence and post apartheid
The legislative process experienced by Zimbabwe and South Africa
was different, due to the socioeconomic and political factors which
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were represented by Zimbabwe and the Zimbabwe African National
Unity–Patriotic Front (ZANU-PF) reacting to the economic crisis of
the 1980s, on the one hand, and the transition to democracy led by
the African National Congress (ANC) that took place during the early
1990s, on the other.
The taking over of power by the ANC represented a change that the
status quo of the sector was both wary of and uncomfortable with. The
focus of its angst was the radical nature of the organisation, which was
reflected by the Freedom Charter, the far-reaching document adopted
in 1955 in Kliptown at the Congress of the People which set out the
core principles of the movement. The nationalisation discourse of the
document was widely interpreted as a threat to the ownership rights
of mining houses. However, when one engages with the development
of mining legislation during democracy, it becomes evident that the
mining industrialists were relatively well protected.
In contrast, ZANU-PF had the intention of creating and implementing redistributive and developmental policies but adjustments
were made to address global economic shock: ‘In practice, key distributive components of new policies were undermined, concessions to
established private sector players and donors were deepened, and key
institutional innovations were knocked off track’ (Saunders, 2017:16).
On the cusp of democracy, the ANC presented its minerals policy
in its Reconstruction and Development Plan (RDP):
The current system of mineral rights prevents the optimal development of mining and the appropriate use of urban land. We
must seek the return of private mineral rights to the democratic
government in line with the rest of the world. (Capps, 2012a:316)

This statement caused a lot of concern in the mining industry and
beyond because it was reminiscent of the nationalist discourse of the
movement’s earlier days.
Through the Mineral and Petroleum Resources Development Act
(MPRDA) No 28 of 2002, the ruling party nationalised mining rights.
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The Act states that ‘as the custodian of the nation’s mineral and petroleum resources, the State, acting through the Minister, may – grant,
issue, refuse, control, administer and manage any reconnaissance
permission, prospecting right, permission to remove, mining right…’
(MPRDA, 2002:18).
In addition, the ANC’s basic minerals policy highlighted both social
and economic policy goals. The most standout of the social goals, as
identified by Capps, was ‘the transformation of the racial structure
of mine ownership, to be achieved primarily through the imposition
of black shareholding quotas in established and new mining operations’ (MPRDA, 2002:18). Due to the potential and trajectory of the
platinum-mining sector at this time, it became one of the focus areas
for the ANC’s new minerals legislation.
The assertion of ANC economic policy came about during president Thabo Mbeki’s term. Macroeconomic policy during this era
was encapsulated by the more market-friendly Growth, Employment
and Redistribution (GEAR), as well as the Microeconomic Reform
Strategy (MERS) and Accelerated and Shared Growth Initiative for
South Africa (AsgiSA).
An embracing of market-friendly economic policy came about
earlier in Zimbabwe, with the adoption of the Economic Structural
Adjustment Program (ESAP) in 1991. ESAP confirmed ‘the transition from a modestly redistributionist approach to a market-friendly,
export-oriented strategy’ (Saunders, 2017:17). The outcome was a dip
in the industrial sectors with a contrasting gain in the mining sector
of Zimbabwe.
With the embrace of market-friendly economic policy by both
South Africa and Zimbabwe, their respective redistributive agendas
were directed at addressing the historical inequalities through a business-friendly approach. In the South African context, the MPRDA
emphasised ownership, procurement, supplier and enterprise
development, employment equity, human-resource development,
mine-community development, sustainable development and the
growth of the mining and minerals industry as core instruments
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to empower the marginalised. The state’s intervention through the
MPRDA reflected a cautionary approach that did not threaten preexisting capital (Mawowa, 2013:109).
In contrast, the more radical framework of the Indigenisation and
Economic Empowerment Act No 14 of 2007 in Zimbabwe, according
to Mawowa, presented a situation whereby there was protection of
capital in tandem with continuing and fortifying political patronage
links. This was effected by unilaterally empowering the minister with
the capabilities of ‘appointment and dissolution of the indigenisation
board, revoking business licences on grounds of non-compliance with
the law and the selection of indigenous individuals and entities to
benefit from the law, among other things’ (Mawowa, 2013:107).
The implementation of redistributive policies resulted in starkly
different outcomes in each country.
Within South Africa the continued contestation regarding the
effectiveness of BBBEE is prevalent across various discussions.
Mawowa reflects a disappointed constituency that argues that the
‘excessive focus on regulatory compliance has been at the expense of
fundamental transformation’ (Mawowa, 2013:109).
Gqubule shares Mawowa’s view. Criticising the Mining Charter of
20049, Gqubule writes that ‘the Charter betrayed every principle of
empowerment that was contained in the [BBBEE] Codes. In a word,
the bar for empowerment was far lower in the mining sector than the
ones that prevailed in the rest of the economy. Under ownership, targets were not set for communities and workers’ (Gqubule, 2018:130).
In opposition to Mawowa and Gqubule’s scepticism, Bowman
calculated, according to a Chamber of Mines study, ‘that all of its
members had hit the 26% target, with the PGM sector at 39.5%’ regarding the outcomes vis-à-vis compliance with the Mining Charter in the
platinum industry (Bowman, 2016:12).
However, Bowman continued by highlighting that developments
9 The Broad-Based Socioeconomic Empowerment Charter for the South African Mining
Industry, referred to as ‘the Mining Charter’, is a government instrument designed to effect
sustainable growth and meaningful transformation of the mining industry (DMR, 2010:1).

37

a sou th a f rican p gm exchange
had revealed new issues with BBBEE policy within the mining
sector. One in particular was the ambiguity surrounding the ‘once
em
powered, always empowered’ condition that does not specify
‘whether a company’s Charter ownership obligations are permanently
settled once qualifying deals are completed, or whether the company
must take on new black shareholders – “re-empower” – should BEE
partners exit the investment’ (Bowman, 2016:12).
Recent revisions to the Charter address this by specifying that:
(a)n existing right holder who, at any stage during the existence
of a mining right, achieved a minimum of 26% BEE shareholding,
and whose partner(s) has/have since exited the BEE transaction,
shall be recognised as compliant and must, within a period of
5 (five) years from the date of the coming into operation of the
Mining Charter, 2018, supplement their BEE shareholding from
26% to a minimum of 30% (DMR, 2018).

The reconsiderations being made to the Mining Charter present a
more aggressive move towards achieving lasting and sustainable
transformation of mining ownership in the country.
In contrast, the experience in Zimbabwe has revealed how politicisation of the redistributive policy has negatively impacted the intended
agenda of the Indigenisation and Economic Empowerment Act. This
Act was intended to force foreign-owned businesses to transfer at least
51 per cent of their shares to black Zimbabweans. The intention was
for black Zimbabweans to benefit from the natural-resource base of
the country and minimise the offshoring of capital.
However, Zimbabwe in the 2000s experienced plummeting
production and consequently free-falling foreign earnings after a
fast-track land-redistribution exercise, as well as inconsistent fiscal
and monetary policy; and rising input costs saw an ad-hoc policy
approach take centre stage that had to constantly react and adapt to
the unstable and deteriorating national fiscus.
Furthermore, the socioeconomic turmoil of that period was
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compounded by a seven per cent decline in gross domestic product (GDP) in 2000, and by 2005 Zimbabwe had become the world’s
fastest-shrinking economy. This severely compromised the redistrib
utive project in the country.
Saunders argued that the national situation ‘worsened the investment attractiveness of Zimbabwe in offshore capital markets which
were mining’s main source of financing … the likely outcome, business experts argued, was a long-term reduction in fiscal receipts from
mining and higher vulnerability to swings in commodity markets’
(Saunders, 2017:47).
The combination of low investment, the country’s black business elite’s inability to raise funds, and the negative socioeconomic
circumstances facing the country, made the ability to achieve the
indigenisation policy objectives minimal at best.
The over-politicisation of redistributive policies was a further factor. Due to the industry-friendly growth-driven economic trajectory
of South Africa, the most suitable approach was to include the previously excluded in the existing system, as opposed to reconceptualising
the system. The outcome was that those who ‘qualified’ had to have
accessibility to pre-existing forms of capital, which, according to
Mawowa, left the transformation project in the hands of apartheidera monopoly capital and limited access to the politically aligned
(Mawowa, 2013:110). Mawowa highlights that the policy is unambitious in its expectation of community beneficiation: ‘The only aspect
of the policy that prescribes direct benefit for mining communities
is socioeconomic development, which constitutes 15 percent BBBEE’s
total weight for the mining sector’ (Mawowa, 2013:110).
This disproportion between community beneficiation and access is
not unique to South Africa, with Zimbabwe revealing a similar process. Both Saunders and Mawowa pinpoint that the Indigenisation and
Economic Empowerment Act was employed as a tool by ZANU-PF
to strengthen the party’s political support and undermine that of the
opposition party, Movement for Democratic Change (MDC). This
was made possible because of centralisation of the decision-making
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and supervisory power of the indigenisation process.
Saunders emphasises this ‘indigenisation, enacted unilaterally
by ZANU-PF on the eve of the [Government of National Unity10],
was pursued by ministries under its control during the period of
2009–2013’ (Saunders, 2017:44). The intention, as captured further
by Mawowa, was to progress the land-reform project of farms and
include the mines. However, even with the campaign slogan ‘100 percent empowerment’, a survey by the Mass Public Opinion Institute
revealed that the policy pursuit was unpopular, with around 55 per
cent negative responses among both urban and rural respondents
(Mawowa, 2013:116). Arguably, the pessimism of respondents was a
reflection of trends in empowerment policy during 2011.
Saunders indicates that ‘by early 2017, only one large-scale operation, Blanket Mine, had fully complied with the [Indigenisation and
Economic Empowerment Act] by ceding 51 per cent of its stake to
indigenous actors’ (Saunders, 2017:52).
The consequences of Zimbabwe’s socioeconomic and political
turmoil have resulted in the minimal (if any) implementation of the
Indigenisation and Economic Empowerment Act. The international
sanctions of the early 2000s and difficulty in fundraising meant that
locals could not afford the equity price. This inadvertently created
opportunities for regional players to gain access to the country’s natural resources, as is the case with Zimplats, whereby South Africa’s
Implats held an 87 per cent stake in the early 2000s (Saunders, 2017:48).
In contrasting fashion, the implementation of BBBEE policy in
the platinum sector in South Africa coincided with the emergence of
and boom in the platinum industry (Capps, 2015:500). Capps indicates that in 1995 the Anglo American Corporation unbundled its
subsidiary into three separate companies, one being Anglo American
Platinum, which coincided with the ruling party’s targeting of the platinum mines as the site to promote BBBEE by encouraging the growth
10 The coalition government that was formed in February 2009 following the inauguration of
Morgan Tsvangirai as prime minister, up until July 2013 (Chagonda, 2019).
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of a black bourgeoisie, as well as the industry boom of 2007 (Capps,
2015:500). This reveals how being positioned to take advantage of the
moment was key for South Africa, and this is what Zimbabwe was
unable to do due to its internal turmoil and international sanctions.
The current situation in both countries – which is broadly promarket – arguably creates a more accommodating environment for a
PGM exchange due to their ability to maximise industrialisation and
sector beneficiation. However, the South African situation presents an
environment of policy stability and consistency that is shown by the
incremental evolution of the MPRDA to address the legacy of racial
exclusion. In contrast, the ad-hoc nature of Zimbabwean policy formulation and implementation of the early 2000s provides caution as
to why bureaucratisation and politicisation need to be minimised if
such a project is to be undertaken.
Over-politicisation would undermine the optimal functioning of a
prospective PGM exchange as a medium that encourages the development of the strategic capability of a PGM sector. Therefore, South
Africa’s policy approach reflects an environment for a PGM exchange
to be established.

Society: Tensions of transformation – evolution in community
configuration and labour practice on platinum mines
Communities
The significance of the changing face of communities is that it reveals
the outdated interaction of mining houses with those communities.
The history of mining reflects a sociopolitical condition that monitored
and limited the movement of the (mainly) migrant workers through
communal housing and thus limited integration into communities.
The relationship between the platinum-mining corporations and
the community cannot be overlooked due to the interdependence of
the two. On the one side, the community relies on mining corporations to provide both direct and indirect employment opportunities.
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Furthermore, with development as a consequence of mining activities,
both public and private investment is attracted into mining communities. On the other hand, due to the legacy of the migrant-labour
system11, mining corporations tend to rely less on surrounding communities for labour.
This should not be overlooked because the mining industry remains
a labour-intensive sector, and a contented, productive and invested
labour force is crucial for the stability of mines. It is thus in the
interests of both parties that this relationship is mutually beneficial.
However, like all areas of society, communities change and evolve
over time. For the purpose of our analysis, the intersection of mining
communities and mining corporations in South Africa and Zimbabwe
must be discussed.
The character of mining communities is an important part of this
analysis. The MPRDA, which was amended in 2008 and again in 2014,
defines communities as ‘a coherent, social group or persons within a
district municipality as defined in the Local Government: Municipal
Structures Act 1998 (Act No 117 of 1998), with interests or rights in a
particular area of land which the members have or exercise communally in terms of an agreement, custom or law’ (Mnwana, 2018).
During the unstable political situation in Zimbabwe during the
2000s, the mining community did not possess the same levels of
entitlement to the profits of mining as those in South Africa. The
consequence was the collapse of small and medium-scale mining operations, and the subsequent decline in the social economy
(Saunders, 2017:76). The interventions of the Zimbabwean state in
communities severely diminished the ‘community’ as an influential
stakeholder during the early 2000s.
The militarisation of politics in Zimbabwe during the 2000s severely
11 The notion of migrant labour is based on a legal framework system that did not recognise
‘homelands’ as part of the Union of South Africa, which meant that employment seekers
travelling outside of the homelands and those who secured employment within the Union
of South Africa were considered ‘migrant labourers’ (SAHO, https://www.sahistory.org.za/
archive/migrant-labour-system).
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impacted on communities and/or community representatives. Mining
communities were the site of state-led repression due to the potential
of workers and trade unions to destabilise the post-independence elite
compact (Saunders, 2017:76). Saunders highlighted this by indicating
that ‘[i]n 2001, workers on several mines were physically assaulted,
harassed and otherwise strong-armed by members of the self-styled
Zimbabwe Federation of Trade Unions, a ZANU-PF inspired trade
union led by war veteran Joseph Chinotimba’ (Saunders, 2017:76).
The sacrificing of the community on the altar of state domination is
not a new occurrence and was captured by Sibanda in his discussion
of industrial relations in Zimbabwe. Sibanda revealed that the state’s
creation of village committees in the 1980s had the purpose ‘[of resolving] labour disputes, [and] mediat[ing] problems between workers
living together in the compound’ (Sibanda, 2002). The manner in
which these disputes were resolved was in line with state objectives,
and intimidation and/or other violent means were used.
In the South African context, communities in the rural areas of the
country, which is known as the ‘platinum belt’, hold customary rights
to the land they live on because this land is regarded as communal land.
According to Mnwana, because the status of this land is so vaguely
defined, the communities’ rights ‘are often undermined through mining capital’s collusion with local chiefs and the state, affording mining
capital easy entry to communal land’ (Mnwana, 2018).
In the context of the resurgence of the land question (that is, the
need to redress colonial and apartheid land dispossession), it is
increasingly becoming evident to many researchers that a key enabler of this mining-led dispossession is the colonial construction of
communal tenure (Mnwana, 2018). Colonial administrators created
the fixed notion of African ‘custom’ with the help of anthropologists
who codified how they believed Africans lived and what they believed
in (Mafeje, 1971). This demonstrates the importance of ideology in
understanding political economy.
The contradictions that riddle the industry were laid bare for all
to see in the wake of the events that culminated in the Marikana
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massacre12. According to the 2013 report, ‘the Marikana district has
over 350 000 people living around and on mine lease areas extending
over 30 kilometres. Just over 100 000 live in Lonmin-held mine licence
areas in villages adjoining mines, hostels, high- and low-density
suburbs and informal settlements’ (Chinguno, 2013). The report
reveals that, according to Lonmin employment statistics of 2010, ‘[the
mine] employs over 28 000 fulltime workers and 83% of them are
from South Africa. However, only 18% were from local communities’
(Chinguno, 2013).
Further research by Mnwana in the Sefikile village of the Bakgatla area
in the North West province, which hosts Amplats mines, emphasises the
increased numbers of migrant labourers within the community due to
the Amplats presence. The tensions within the Sefikile village described
by Mnwana are a consequence of internal migration, which has seen
the growth and expansion of the informal settlement Khwecheza.
According to a resident of the community, the ‘[f]oreigners are mainly
the Xhosas from the Eastern Cape’ (Mnwana, 2015:506).
The situation facing the communities in the Bakgatla area is representative of many mining communities in the democratic dispensation.
The post-apartheid context has seen mine workers not being confined
to hostels with the introduction of a living-out allowance, which in
turn saw an increase in informal settlements and a reconfiguration of
community identities (Mnwana, 2015:63).
The low percentage of workers from the community cannot be dismissed as unintentional and non-consequential when reflecting on
the South African context. Historically, the promotion of a migrant
workforce was a means of minimising cost by ‘externalising cost
and ensured maximisation of profit’ (Chinguno, 2013:9). Thus, the
employment of fewer community members allowed mines to keep
wage expectations and demands to the bare minimum.
However, the combination of introducing the new housing practice,
12 On 16 August 2012 police opened fire on striking miners at the Marikana platinum mine,
killing 34 men.
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which has provided the option of living outside of mining premises,
and continuing the business practice of pursuing financial targets with
minimal investment in surrounding communities, has resulted in discontent and anger. This is due to growing informal settlements and the
impact they have had on land and the access to and competition for basic
services (Chinguno, 2013:12). While social and labour plans are meant
to address this situation, resources allocated to these plans are under
utilised in part due to weak coordination between the mining houses
and local municipalities and/or poor capacity on the part of the latter.
It is evident that mining companies have not adjusted to these
changes. According to a report:
Lonmin only recognises local villagers as one of the stakeholders. It identifies the Bapo, Mapela, Mphahlele, Ledwaba [and]
Kekana Ndlovu (Limpopo operations) which are the traditional
communities adjacent to its operations. It, however, ignores new
communities that have emerged and live in areas around the
mines and lease areas. It pays no more than lip service to those
who live in informal settlements because they do not have a claim
over the land. (Chinguno, 2013:8)

Considering that informal settlements are growing and are becoming
housing for a larger population (if not the majority) of the greater community, such as Wonderkop-Nkaneng in Marikana, there is a need for
adjustment in approach on the part of mining corporations. Relying
solely on historical demarcations and figures has become insufficient
to address contemporary community dynamics. Unresolved community relations have also begun to have financial implications due
to delays of mining operations, as Coulson, Ledwaba and McCallum
emphasise: ‘[An estimated] US$10 000-50 000 is lost each day when a
project is delayed during exploration phase, and about US$20 million
per week in operation’ (Coulson et al., 2017:7).
The expansion of informal settlements that do not possess any legal
rights raises future concerns if not addressed.
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The inaction on transforming community interaction is not solely
the fault of mining corporations, but is also a consequence of government policy that makes it extremely difficult to identify communities.
The MPRDA maintains the position of chiefs and traditional councils
as the custodians of land in mining communities, so mining houses
hardly negotiate with or engage communities. The difficulty with this
is that the traditional superiority is representative of a community
of yesteryear, regardless of the multicultural nature of contemporary mining communities. The conduct of some of the chiefs and
their inability to address the concerns of those who fall outside the
historical community complicate matters further, considering how
communities have transformed due to economic migration.

Labour
The cheap labour of African migrants is acknowledged as one of the
historic enablers of profitable mining in southern Africa (Magubane,
1979). This is the case in both South Africa and Zimbabwe, with similar methods of labour extraction used in both countries.
In the case of South Africa, Mabasa and Chinguno note that the
labour regime shifted from a ‘non-hegemonic system based on violent
coercion’ in the colonial and apartheid eras, to a ‘hegemonic system
centred on manufacturing consent through collective bargaining’ in
the context of a post-1994 neoliberal globalised economy (Mabasa &
Chinguno, 2018). The colonial labour regime in both countries has to
be understood in the context of expansionist thinking that required
land for a growing settler population and, from the late 19th century
onwards, mining (at the expense of agriculture).
The two pieces of legislation that facilitated this process of dispossession and proletarianisation of Africans were the 1913 Natives
Land Act in South Africa and the 1930 Land Apportionment Act in
Zimbabwe. These Acts limited Africans’ rights to tenure on pieces of
land marked as reserves (the ‘bantustans’ of apartheid).
Citing the work of Buhlungu, and Kenny and Bezuidenhout,
Mabasa and Chinguno list the issues facing South Africa’s trade unions
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in the platinum sector as ‘increased sub-contracting of mining operations, mechanisation and externalisation of labour costs’ (Mabasa &
Chinguno, 2018). As consensual as this regime is, it has put workers in
a more precarious position, because they are more vulnerable to losing
their income and (by extension) their means of social reproduction.
This labour precariousness is also happening in the context of the
bureaucratisation of trade unions (Reddy, 2018). Together, these two
processes have resulted in the fragmentation of labour (Reddy, 2018).
It is here where traditional notions of ‘the worker’ are disrupted.
The concerns facing workers and communities are complex and cannot be addressed without a combination of tackling structural issues and
public–private initiatives to protect and empower both these groups.
However, the creation of a PGM exchange would arguably provide relief from the exaggerated fluctuations of the boom-and-bust
cycles of commodities. The minimisation of price surges and sharp
declines brought on by an exchange has the potential of reducing the
occurrence of drastic job losses in response to bust periods, and thus
providing greater labour security.
In addition, the mitigation of price volatility would allow for more
sustainable operations and consistent profitability, therefore enabling
greater community planning on the part of mining corporations.
It must be stressed that changes brought about by factors outside
of price fluctuations, such as increased mechanisation, that influence
labour as well as community relations, require further consideration.
However, in terms of the impacts brought on by price changes, the
creation of a PGM exchange presents a mechanism that would significantly mitigate such.

Business: The difficulties of increased financialisation and offshoring
Ownership
The Zimbabwean government’s policy of ‘indigenisation’ and the
economic crisis that it precipitated had the paradoxical effect
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of opening up the industry to regional players, especially South
African companies (namely, Impala Platinum and Anglo American
Platinum). These companies had grown out of the lucrative profits
made from gold-mining operations during the 20th century.
A major contributor to gold mining’s profitability was that, through
their close relationship with the state, the companies had a considerable amount of control over the land being mined. The transition to
a democratic and more just society meant that the companies would
lose this monopoly over that land, as the communities who lived
around the mines would have much more of a say over it. To prevent
the loss of this exclusive control, Capps writes, the companies signed
favourable lease agreements with the outgoing bantustan leadership
(Capps, 2015:499). These agreements, signed in the context of a collapsing homeland system (due to the transition to democracy) with
flexible property regimes, ran into much of the post-1994 period,
allowing the companies to retain control over the land.
The companies’ profitability was in the region of R91 billion in 2007
(Minerals Council South Africa, 2017), the year prior to the collapse in
platinum prices. This staggering amount is representative of the revenue that the companies were making for the first decade of the 21st
century, and which necessitated corporate restructuring in the wake of
South Africa’s return to the global economy. The aim of this corporate
restructuring was to make the commanding heights of the economy
more inclusive. Because this restructuring occurred in the context of
the transition to a more democratic and equitable nation, there was a
perceived need to have more African representation in the ownership
and management structures of the country’s economy. This representation was fostered through black economic empowerment (BEE),
whose aims mirrored Zimbabwe’s programme of ‘indigenisation’.
While Saunders indicates that indigenisation worked in favour
of South Africa’s platinum companies, BEE saw them lose their
monopoly over the resources as the new black-owned mining houses
partnered with international capital in the wake of the increased globalisation and financialisation of the world economy, with financial
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markets, financial institutions and financial elites gaining greater
influence over economic policy and economic outcomes.
The boom in the platinum sector ended in 2012 as a result of
overcapacity and indebtedness (Capps, 2015:500). In an attempt to
lower production costs, the mining houses turned to their already
precarious workers. This is the context in which the infamous
Marikana massacre of 2012 occurred.
At the time of writing, the sector has still not recovered from an
increase in production costs. This is despite metal prices not decreasing significantly in local currency terms. According to market
analysts, production costs are still very high; and in the context of
heightened worker insurgency, we could possibly see more stand-offs
between labour and capital as the latter strives to reduce costs through
retrenchments.

Shareholders
Management of mining corporations receive a considerable amount of
scrutiny from the various stakeholders of workers, unions, communities and government. However, not enough is said about shareholder
responsibility.
According to Bowman, the role of shareholders, especially in a
high-risk industry like platinum mining, is to ‘provide capital for the
business to grow, and discipline and accountability for management’
(Bowman, 2016:36). However, on closer investigation shareholders
have proven to be fickle in fulfilling their responsibilities and instead
pursue short-term financial gains.
A decreased investment duration of shareholders arguably has
influence over operational decision-making of management, a good
example being the decision to heavily invest in fixed assets (capex)
during the boom years. Bowman indicates that during the early
1990s, in order to not only meet global platinum demand but also
take advantage of the moment and pursue profit maximisation, the
big three (Amplats, Implats and Lonmin) made huge investments
in capex. This saw Amplats jump from real average annual capex of
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R2 billion in the 1990s to an R11-billion average in the 2000s, while
Implats increased from R1 billion to R4.5 billion during the same
period (Bowman, 2016:30).
The impact of short-termism in decision-making was felt once
the boom years came to an end and new market conditions resulted
in a fall in revenue and an increase in costs due to the heavy capital
investment.
Bowman writes that ‘[m]any of the major European and North
American investors that had crowded into the sector for the boom have
left and South African investors have become increasingly important.
South African investors made up half of the Implats shareholder base
in 2007, but this has since increased to two thirds’ (Bowman, 2016:37).
This can be attributed to the evolution of the global market from the
phase change capitalism underwent in the 1980s that did not only create new class relations, but also resulted in the ‘phenomenal expansion
of financial assets relative to real activity (by three times over the last 30
years)’ (Ashman & Fine, 2013:156; Bowman, 2016:37). This ‘absolute and
relative expansion of speculative as opposed to or at least at the expense
of real investment’ is of a global nature (Ashman & Fine, 2013:156), with
increased ties among stocks and securities exchanges all over the world.
The globalisation of capital meant that investors could seek high
returns in foreign countries, and companies could attract foreign
investment. In the case of platinum mining, financialisation can be
seen in how South Africa’s Government Employees Pension Fund
(GEPF) and its asset manager, the Public Investment Corporation
(PIC), have become the biggest investors in the industry in their role as
‘the shareholder of reference for Sibanye-Stillwater, Anglo American
Platinum (including Anglo American), Lonmin and Impala Platinum’
(Ritchken, 2018).
However, even the GEPF is thinking of reducing its dependence
on the local market (Thompson, 2018). The result will be divestment
in struggling sectors of the South African economy accompanied by
more offshore investment in pursuit of higher returns for the beneficiaries of the pension fund.
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Gqubule reminds us that ‘while there is significant public ownership [as represented by the PIC’s ‘shareholder of reference’ status],
black ownership is well below the policy target of 26 per cent and
the benefits have accrued to a minority of black companies. There is
also minimal ownership by employees and communities’ (Gqubule,
2018:133). This is part of Gqubule’s critique of the latest version of the
Mining Charter, whose drafting was quite a controversial process
because of a lack of consensus among the various stakeholders about
issues relating to empowerment and transformation of the sector.
This wrangling over the charter has been said to have significantly
affected investor confidence in a negative way, something that the
weak platinum-mining industry didn’t need.
Increased foreign investment needs to be handled with caution.
Saunders highlights that ‘an important consequence of the 2000s crisis
[in Zimbabwe] was the significant shift in asset ownership of largescale mining production into foreign hands’ (Saunders, 2017:32). The
shift saw a dramatic reconfiguration of the mining sector in the country, with local small and medium mining operations being severely
compromised. This was due to the focus turning to creating an accommodative environment for large-scale commercial operations, thus
leading to ‘local miners [suffering] from inconsistent access to foreign
exchange, punitive exchange rates set for small gold miners by the
[Reserve Bank of Zimbabwe], sharply rising costs, and the withering
of support structures at the ministry, University of Zimbabwe and
other public institutions’ (Saunders, 2017:34).
The subsequent dependence on foreign investors was the basis of
the fiscal mining regime, due to the increasing mining fiscal receipts.
This, according to Saunders, reflected that in 2009 miners paid
US$57.8 million in tax to government, increasing to US$167.5 million
by 2010 and to US$340.3 million in 2011, which constituted an increase
from 5.78 per cent to 12 per cent in government revenue (Saunders,
2017:33). The state’s concentration on encouraging foreign investment
had the unexpected effect of contributing to leakage, because of the
lack of support for small and medium local mines, thus leading to a
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shrinking of the formal small and medium sector and an increase in
informal miners reverting to parallel markets.
The current business environment as of writing reflects a concerning situation. The combination of global occurrences, including the
trade war between China and the US that has seen global stock markets dip (Frankel, 2019), slowing growth of emerging markets and
the contraction of the South African economy threaten the stability
of commodity markets. Furthermore, the shift towards investment
in services and less commodity-intense activities poses a further
challenge for commodity-rich regions.13
This has dual implications. First, these (and similar) dynamics
mean that with less financial investment and/or lower commodity
prices, the state receives less tax income. And, second, the potential
decreasing attractiveness of commodity investing has impacts on the
local and regional mining economy as a major employer and community developer.
A PGM exchange would not control global dynamics but would be
able to protect against large price fluctuations and allow for greater
planning of owners and the state.

Africa Mining Vision points out that the continent holds the position
of the highest global producer of PGM, at 54 per cent, as well as the
holder of the most reserves (African Union, 2009:3). Theoretically,
this puts Africa, and in particular southern Africa, in a favourable
position due to its majority holding of PGMs.
However, a political-economy analysis of the two largest producers, South Africa and Zimbabwe, reveals that maximisation
of benefits has been uneven for the following reasons. First, actors
that have been positioned and capable of taking advantage thus far,
according to this paper, have been business, traditional leaders and
13 According to the Financial Times, Chinese investment in commodity-extractive
infrastructure has decreased from the equivalent of 48 per cent of gross profit in 2011 to less
than 45 per cent since 2015 (Wheatley, 2019).
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the state. Within business, mining companies and their stakeholders
richly benefited through the boom years. In their respective discussions, both Saunders and Chaskalson highlight the boom of the
1990s in the platinum-mining sector by revealing the record-breaking
levels of investment in Zimbabwe and the rates of return in South
Africa. According to Chaskalson, ‘platinum mines garnered rates of
return on capital of over 20 per cent in the late 1990s … In the first
eight years of ANC rule, income generated from platinum mining
increased by almost 250 per cent’ (Chaskalson, 2016:861). In similar
fashion, traditional leaders as custodians of the land received significant financial b
 enefits. Other winners were the early benefactors of
redistributive legislation – the business and political elite as a result
of i ndigenisation and BBBEE policy.
In contrast, communities and workers have received the short
end of the stick. The legacy of the mineral property system and its
impacts on the labour economy, and the transformation of communities without the necessary interventions, have revealed challenges.
Without a reflection on current-day dynamics facing communities,
which requires engagement, investment and better integration to
develop and support integrated development plans, the strife and discontent spoken about by Mnwana and Chinguno will only continue
and worsen.
The political economy of PGMs in the region reveals a situation that
maintains a one-sided base of benefit to mining houses, shareholders,
traditional authorities and a small grouping of a well-positioned black
political and economic elite.
With the potential of greater integration brought about with the
African Continental Free Trade Agreement (AfCFTA)14 there remains
a possibility of adapting liberal economic practice to support a panAfrican agenda that emphasises mutual benefit among states.
In terms of what this all means in respect of the creation of a PGM
14 The AfCFTA is a trade agreement, in force between 54 African Union member states (as of
July 2019), which aims to create a tariff-free continent that can grow local businesses, boost
intra-African trade, rev up industrialisation and create jobs.
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exchange, there is potential on the front of creating a mechanism
that minimises price volatility. The exaggerated fluctuations of the
boom-and-bust years had serious repercussions for labour and sector growth. The price fluctuations led to overinvestment in capex and
overexposure as a result of loan commitments. Furthermore, the bust
years impacted government negatively due to the decrease in tax revenue as a result of the dramatic price drop. The consequences were
the shrinking of the platinum market, with small and medium-sized
mines either closing or being bought by large corporations in the
sector. Furthermore, labour cuts are a common occurrence.
A mechanism that can minimise price fluctuations has the potential to enable:
❏ A more predictable environment which allows for more
informed investment.
❏ More effective community-corporation planning.
❏ Greater labour protection.
❏ More predictable fiscal revenue projections.
With the centrality of mining and natural-resource exploitation to the
regional and continental development project, it is beneficial that the
stabilising apparatus is localised to optimise beneficiation. Arguably,
the continued growth in partnerships within the BRICS countries
(Brazil, Russia, India, China and South Africa) provide further reason,
due to India and China being major consumers of PGMs: the presence
of an exchange has the potential of strengthening South Africa’s – and
the region’s – position within BRICS as a key partner.
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CHAPTER 2

Commodity exchange: A strategic industrial
policy initiative

This chapter is situated in a broad economic-policy context, taking an
economy-wide perspective on industrial development and industrial
policy.
Industrial development in the 21st century has been characterised
by rapid technological developments, including big data, artificial intelligence and machine learning, production fragmentation
in increasingly complex value-chain configurations, and intensive
servicification of production (Low & Pasadilla, 2015). Importantly,
global industrial organisation features significant clusters of competitive production in developing countries, anchoring global value
chains across many industries.
Against this background, there has been a resurgence of interest in
industrial policy. New thinking about industrial policy is informing
innovative approaches that reflect complex economy-wide linkages,
relationships and interactions. The role of services in agricultural,
mining and manufacturing competitiveness is now well acknowledged, affirming the importance of a comprehensive and inclusive
approach to industrial policy. It is clear that industrial policy does not
apply only to the manufacturing sector.
Industrial policy-making processes are increasingly inclusive
of the private sector, recognising that government may not always
know best when it comes to interventions to support economic
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transformation. Economic transformation is a complex and dynamic
process. It involves the reallocation of resources to more productive
uses, adoption of new technologies, and leveraging linkages across
economic sectors to support development outcomes.
Diversification, another aspect of economic transformation,
expands the productive base of the economy as well as increasing
resilience to shocks. In a South African context, economic transformation importantly includes empowerment of previously disadvantaged
individuals, especially black entrepreneurs and industrialists.
Industrial policy-making is best viewed as a process of discovery,
anchored on government/private-sector engagement. This ongoing
interaction not only reduces information asymmetries and gaps, and
identifies market failures, but can also build trust between the parties,
and support the crafting of integrated and consistent industrial-policy
initiatives.
The establishment of a commodity exchange is an example of a
strategic industrial-policy intervention. A commodity exchange is
essentially a marketplace that facilitates the exchange of mineral commodities and related derivatives such as futures and options. Value
addition comes from the process of price discovery, risk mitigation,
the related financial, insurance, clearing, logistics and other services
that support engagement of market participants, and the conclusion
of exchange contracts for those commodities and derivatives.15
Financial technology (fintech) developments are playing an
important role to recalibrate financial institutions, including commodity exchanges. Digital exchanges now feature innovative financial
instruments and institutional arrangements, and require appropriate
regulatory frameworks.16
15 South Africa has a well-developed logistics subsector, linked to the wholesale and retail
distribution service sectors. These links are instrumental in the success of South Africa’s
wholesale and retail chains in the African market, for example. This capacity and experience
can be applied to support the PGM value chain.
16 Fintech is an emerging international issue. Regulatory alignment, development of common
standards and legal principles are all on the agenda. International cooperation will be
essential to ensure good governance.
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Commodity exchanges have a long history in the industrialised
world. In recent decades, as we witnessed a boom in commodity
prices from 2003 to 2011, followed by a fall in prices due to slowing demand and ever-increasing supply (UNDP, 2016), we saw a
resurgence in the establishment of new exchanges and a growing
number of products traded (Radetzki, 2013). This is particularly true
in developing countries where they are widely seen as a key policy
tool to reduce transaction costs and manage price risks associated
with volatile commodity trade.

Rationale for a South African PGM commodity exchange
Global reserves of platinum metals are estimated at 66,000 metric
tons. South Africa’s deposits, located in the Bushveld Complex in
the north of the country,17 amount to about 87 per cent of the world’s
reserves, while Zimbabwe accounts for 11 per cent (Capps, 2015:498;
Mawowa, 2013:83). Other countries with notable reserves are Russia,
the United States and Canada; however, South Africa’s reserves clearly
dwarf the total reserves of all other locations. And although platinum
is most frequently produced as a by-product of copper and nickel
refinery processes, South Africa produces pure PGMs.
The contribution of the mining sector to overall economic activity
(GDP) has declined notably in recent years and stood at 8.1 per cent in
2018 (IDC, 2019). Despite its declining contribution, the mining sector
remains an important contributor to employment, accounting for 2.6
per cent of South Africa’s overall employment (IDC, 2019). Given the
vexing unemployment-poverty challenge in South Africa, the mining
industry, and the PGM subsector specifically, merits policy attention.
The PGM complex of precious metals has important industrial
applications, and it is in this context that the dimensions of the
17 For a map of the Bushveld complex, see https://www.mineralscouncil.org.za/sa-mining/
platinum
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global-demand profile manifest and provide a strong rationale for
the consideration of an industrial-policy intervention to leverage this
value chain for South Africa.
The main industrial application of platinum currently is in catalytic
converters in the automotive industry. The demand for platinum in
this application is driven strongly by the development and implementation of emissions standards and regulations. This can be expected
to support future demand growth. An important opportunity is provided by the emerging development of China’s automotive sector.
The second-highest demand for platinum is for jewellery, demand
being driven strongly in developing countries such as India and China,
as well as Japan.
Other industrial applications in the chemicals and petroleum-refining industry are also important, in particular in fuel-cell technology
where platinum is used as a catalyst in the production of clean energy
for both mobile and stationary applications. Increasingly, it is likely
that the global search for clean energy will lead to a rising industrial demand for platinum, and South Africa can position itself as an
important centre in the global value chains of these new technologies.
Platinum is also used in the production of computer hard disks.
South Africa’s PGM exports go to a range of destinations, in both
developed and developing countries. Key importers of South Africa’s
PGMs (especially platinum and palladium) in 2018 were Japan, the
USA, the UK, Germany, China, Hong Kong and Switzerland. More
than 90 per cent of South Africa’s PGM exports in 2018 were accounted
for by these importers.18
South Africa’s export profile reflects important global value-chain
configurations, such as the automotive value chain, as well as the
importance of ‘factory Asia’, the concentrated manufacturing and
supply-chain hub in the Asia-Pacific region. In addition, this export
profile demonstrates the role of commodity exchanges in the global
PGM value chain.
18 Data sourced from International Trade Centre (ITC).
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Export data from the International Trade Centre indicates that
South Africa is the top exporter of PGMs, accounting in 2018 for
24.5 per cent of global exports. Notable, however, is that the UK,
second after South Africa, is a non-producing country. The LME
explains this trade flow from the UK.19
While South Africa has the world’s largest reserve of PGMs and is
also the largest producer of the variety of PGMs,20 it is platinum and
palladium that have the greatest economic importance. Dominance
in terms of global endowment and production of PGMs provides a
significant rationale for the establishment of a commodity exchange.
Appropriate institutional design and governance can support the
development of the commodity exchange as an important node in the
global PGM value chain, from mining through to industrial application, with a role to play in price discovery, commodity and derivatives
trade, financing and related financial services, and logistics.
The asymmetry between South Africa’s PGM production and
export profiles motivates strongly for the consideration of the PGM
value chain from a South African industrial-development perspective. This, together with the domestic industrial application of PGMs
in the South African economy, invites consideration of a commodity exchange as part of an optimal extraction, processing, pricing and
distribution strategy, and deserves strategic policy attention.
South Africa’s industrial-development strategy aims to support
beneficiation, and specifically the development of value chains. The
2017/18–2019/20 Industrial Policy Action Plan includes special focus
on PGMs, noting, for example, the role of platinum in fuel-cell development projects to produce clean energy (DTI, 2017). To this end,
two special economic zones have been established in the Gauteng
and North West provinces, near OR Tambo International Airport and
‘Platinum Valley’ in Rustenburg, respectively.
19 Data sourced from ITC.
20 Although the focus here is specifically on PGMs, the discussion of a commodity exchange
as a strategic economic-policy intervention is relevant for commodities such as chrome and
others too.
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PGM value-chain development is also closely linked to the auto
motive-sector development programme, the Automotive Production
and Development Programme, since platinum is a key input in the
production of catalytic converters. Although emissions targets are still
to be adopted domestically, motor vehicles exported to, for example,
the European Union, Australia and the USA (under the unilateral
preferences of the USA’s Africa Growth and Opportunity Act of 2000)
make this domestic industrial application an important one.
Applications in the chemical industry also offer opportunities for
leveraging the PGM value chain domestically.
South Africa’s industrial-development strategy is an appropriate
framework to support a PGM commodity exchange. The emphasis
on value addition can find expression in this commodity-services
nexus, as it links the mining sector to the financial-services sector,
warehousing and logistics, in global value chains.
Value addition also comes from the development of derivatives
such as options and futures linked to the underlying PGM assets.

Learning from commodity-exchange experience
Commodity exchanges emerged in the 19th century to support the
trade of agricultural products such as wheat, cattle and pigs. In the
United States, Chicago, with its location close to an agricultural region
as well as access to rail transport, became a focal point for commodity
trading. The Chicago Mercantile Exchange (CME) and the New York
Mercantile Exchange (NYMEX), which belongs to the CME, are well
known examples of commodity exchanges with a long history.
Commodity exchanges trading in metals and minerals and their
derivatives were historically established in developed countries, notably the US and European countries. This reflected the locus of demand
in industrial and other applications rather than the supply of these
commodities. In recent years, however, global industrial restructuring
has seen significant clusters of industrial activity develop in emerging
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markets and developing countries more generally. This has resulted
in shifts in global demand for such commodities towards developing
countries. China, in particular, has become a key buyer of commodities such as PGMs.
Commodity markets underwent structural changes during the
1980s and early 1990s with a renewed wave of globalisation and m
 arket
liberalisation, lower transportation costs, improved information
technologies, and the related proliferation of global value chains and
the changing nature of production. Specific reforms implemented
included deregulation and dismantling of marketing boards,
withdrawal of government intervention and support, introduction
of competition in marketing, and an increase in private-sector
participation. (Akiyama et al., 2003)
With these developments, new market-based approaches to commodity price risk management, along with the institutions that
facilitate this – including commodity exchanges – gained greater
emphasis in developing countries. Not surprisingly, commodity
exchanges in developing countries have grown in volume at a rate
double that of their Organisation for Economic Cooperation and
Development (OECD)21 counterparts since 2003, resulting in an
increasing share of overall commodity futures and options trading
held by developing countries. (UNCTAD, 2009)
The track record in Africa has, however – with some exceptions –
been disappointing (Rashid, 2015). Five African countries – Zambia,
Zimbabwe, Kenya, Uganda and South Africa – launched agricultural
commodity exchanges as private-sector initiatives in the early 1990s.
Only one, SAFEX, which was subsequently acquired by the JSE,
proved to be successful (Mbeng Mezui et al., 2013; Zimmermann &
Haase, 2017).
Nevertheless, accelerating economic growth and greater access
to technology in more recent years have created an environment
21 The OECD’s 36 member countries span the globe, from North and South America to
Europe and Asia-Pacific. The organisation brings together member countries and partners
to collaborate on key global issues at national, regional and local levels.
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conducive to the development of commodity exchanges throughout
the continent (Mbeng Mezui et al., 2013). By 2016, around 12 commodity exchanges were operating in Africa, although only three of
these have achieved sizeable trading volumes (Zimmermann &
Haase, 2017). Notable examples include the Abuja Securities and
Commodity Exchange established in Nigeria in 2001 as a digital
commodity-trading platform, the Agricultural Commodity Exchange
for Africa set up in 2004 by Malawi under a United States Agency
for International Development-funded project with the National
Smallholder Farmers’ Association of Malawi, the Zambia Agricultural
Commodity Exchange established in 2007, the Ethiopian Commodity
Exchange (ECX) launched in 2008 as an agricultural-commodities
spot market, and the Rwanda Commodity Exchange established
under the Ministry of Trade and Industry in 2011, initially trading
agricultural commodities but later expanding to metals, minerals and
energy resources (Mbeng Mezui et al., 2013).
Commodity exchanges now operate predominantly on digital
trading platforms. The CME group closed the NYMEX commodities
trading floor, following the closure of the trading floor in Chicago
about a year earlier, in favour of digital trading. The ECX introduced
digital transactions in 2015. In Europe, the Intercontinental Exchange
is also a digital commodity exchange, with no physical trading floor.
The only physical commodity trading exchange remaining in Europe
is the LME, which is still the global commodity exchange for industrial matters.
Digital exchanges (or e-exchanges) are increasingly common, with
advantages of technological developments in the financial-services
sector – fintech – supporting an efficient marketplace.

Design, function and regulation of a PGM commodity exchange
A commodity exchange is a market institution, facilitating inter
action between market participants, the exchange of information,
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transacting, and the conclusion of commodity or derivative exchange
contracts or transactions. This institution is essentially a fintech solution – a digital platform, governed by clear rules and regulations, to
which market participants have access and on which they engage and
transact.
The commodity exchange is not a marketing board controlled
by government, but government plays an important supportive
role through the creation of an appropriate policy and regulatory
environment.
South Africa’s industrial policy recognises PGMs as an important
development opportunity. Select focus here on aspects of regulation
relevant to the PGM exchange provides a perspective on government’s
role in the development of the exchange.
In addition to this policy and regulatory support, the exchange has
to develop its own rules and regulations to ensure efficient and equitable outcomes. The rules and regulations of the exchange will govern
the nature and modalities of interaction, the record of engagement
and transactions, and provide for the resolution of disputes.
Since most commodity exchanges are now based on digital
platforms, there is a range of precedents to review. The recently
developed ECX for agricultural commodities is a useful example.22
The platform includes a payment system and a dispute-resolution
forum. The government aimed to make it viable by mandating that
almost all coffee and some other commodities be traded through the
exchange. Arguably, this makes it more akin to a marketing board
than a commodity exchange.23
While there are lessons from this exchange, many commodity
exchanges operate as independent enterprises, marketplaces where
commodities and associated derivatives are traded. In these exchanges,
government plays a regulatory role, but is not an active participant in
the exchange.
22 More detail is available on the website of the exchange at http://www.ecx.com.et
23 This issue is not further explored in this paper, but is important to consider. Clearly, not all
the experience of the Ethiopian exchange is relevant to the current discussion.
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Functions and features of a commodity exchange
Price discovery
Price discovery results from the rules-based interaction among
market participants (willing buyers and sellers) for the exchange of
a commodity or derivatives. During this interaction, process information reflecting supply-demand fundamentals is revealed by the
market participants, and this facilitates the discovery of a price and
the conclusion of an exchange contract. The terms and conditions of
the transaction include the quality of commodity, time of delivery and
transaction costs. In general, the larger the number of participants,
the faster the price-discovery process.
E-platforms can facilitate continuous, real-time interaction and
so support an expeditious price-discovery process. This is particularly important with respect to the relationship between futures (and
options) and spot prices, where the transmission from futures to spot
prices can be expected to be much faster using an e-platform. This can
be expected to smooth some price volatility too.
An e-platform also means that location and time-zone effects can
be eliminated.
Aggregation and dissemination of information
A commodity exchange aggregates, stores and disseminates commodity-related price and market information to facilitate efficient
commodity trade. This is important not only for current buyers and
sellers but also for future commodity market development. A commodity exchange is therefore also a clearing house of information,
with increasing responsibility to provide a credible audit trail of all
information and exchange activities.
Cryptography and digital ledger technology (DLT, such as
blockchain) can be employed to facilitate the aggregation, storage,
dissemination and recording of an audit trail of information. DLT
may be either ‘permissionless’, providing open access, or ‘permissioned’, with access limitations through a validation process.
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While DLT is developing very fast, there are still issues concerning privacy and the protection of information, as well as operating
costs, that are the focus of ongoing DLT development. Consideration
of these issues will inform specific technology platform choices for the
exchange.
Regulatory matters
Commodity trading and exchanges are, of course, subject to financial
regulations, including prudential and financial-conduct regulation.
Financial-services regulation in the context of multilateral trade
governance is also important as this pertains, for example, to foreign
nationals or foreign-company participation in the exchange located
in South Africa, and the conduct of international commodity-trade
transactions. The role of trade policy, including the use of export taxes
on commodities, should be noted.
A point of intersection with financial-services regulation is e-commerce regulation, an important topic on the current World Trade
Organisation agenda.24 E-commerce will most likely also be on the
agenda of the second phase of the negotiations to establish an AfCFTA
area. Regulations applicable to commodity exchanges also include
privacy and the protection of personal information.
Competition law is an important stream of market regulation, and
this is relevant for commodity exchanges too. A range of competition issues requires attention. Commodity exchanges facilitate the
exchange of information, which can raise concerns about possible collusive behaviour (either explicit or implicit) by market participants.
Large suppliers or buyers could exercise market power, impacting outcomes such as price. The role of export cartels should also be noted,
taking into account that they are not illegal in many jurisdictions,
24 E-commerce is the production, distribution, marketing, sale or delivery of goods and
services by digital means. A current work programme in the World Trade Organisation
focuses on trade in goods and services (including financial services). E-commerce is an
emerging issue on the trade agenda, but there is strong resistance from some developing
countries to the development of a negotiations agenda. More detail is available at
https://www.wto.org/english/tratop_e/ecom_e/ecom_e.htm
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including the United States, the European Union, China and Japan.
Jurisdictional boundaries and the interface between sector regulation (including financial-sector regulation) and competition law
requires careful consideration and cooperation between competition
and regulatory authorities.
The fact that there is no multilateral agreement on competition
leaves governance gaps which are particularly important with global
participants in a commodity exchange. With increasing emphasis on
good governance and effective regulation, facilitation of transparent,
accountable commodity trade is imperative.
In addition to compliance with national and international laws
and regulations, the exchange has to develop its own governance
regime. Clear rules are needed for membership and participation,
for methods of interaction among market participants, for information sharing, documentary evidence and conclusion of transactions,
as well as for delivery on concluded transactions.25 This means that
buyers and sellers don’t have to trust one another; the platform design
and its regulation fulfil that role.
Protection of private information and cyber security are essential
for a well-regulated e-platform. Ensuring that the platform is continually developed and updated to meet these governance criteria, and that
technology is not permeable to interventions or hacking, is essential.
A brief review of the London Platinum and Palladium Market
(LPPM) is useful with regard to the development of the exchange’s
own regulatory regime, on matters related to technical specifications.26
London has historically been an important centre for platinum and
palladium trading, and in 1973 the London Platinum Quotation
was introduced – the precursor to the current twice-daily ‘fixings’.
The fixings provide a benchmark, at the time, for the price of ‘spot’
platinum and palladium (metal ingot or sheet held in Zurich).
In 1987 the informal trading, which used to take place primarily
25 The use of smart contracts is also possible. Legal implications will have to be examined.
26 A detailed discussion of LPPM is available at http://www.technology.matthey.com/
article/48/1/13-14/
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between key international companies, was formalised to become
the LPPM, the aim of which is to promote trading in London of
both platinum and palladium. Key specifications for good delivery
(London/Zurich Good Delivery List), including weight, purity and
markings (the producer’s recognised mark, ‘PT’ for platinum or ‘PD’
for palladium, year of manufacture, and weight in grams, kilograms
or troy ounces), were also adopted. These specifications are intrinsic
to the regulatory framework of the LPPM, and they may well serve
as a point of reference for the development of the regulatory framework for a South African PGM exchange.
Dispute settlement
An effective dispute-settlement arrangement is essential for a wellgoverned exchange. Arbitration is often used by commodity exchanges
to settle disputes. Arbitration rules and regulations will have to be
developed and adopted by the exchange. Arbitration panel members
are usually appointed for a fixed term and then serve on a designated
panel when a dispute arises.
On technical matters related to Good Delivery (product specifications, for example), the use of referees is common in the settlement of
disputes.27
South Africa’s well-developed financial-services and logistics sectors,
together with its endowment of PGMs, provide an opportunity to support beneficiation of PGMs in line with the country’s industrial policy
objectives. A digital commodity exchange could form a key node to
leverage South Africa’s participation in this global value chain.
A smart exchange built on a fintech platform (including a payment
platform, with links to insurance, warehousing and logistics services)
that is effectively governed could provide an important mechanism
for value addition through efficient price discovery, mediation of
27 See, for example, the details with respect to referees to assure Good Delivery at the LPPM:
http://www.lppm.com/files/lppm-good-delivery-rules-august-2017.pdf
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supply and demand, and, potentially, incentives for optimal extraction of PGMs.
An essential element of this industrial policy initiative is appropriate regulation. This includes sector-specific regulation, including
financial-services regulation, competition law, and privacy and
protection-of-information laws. Equally important is the exchange’s
own regulations, which cover participation by and interaction among
participants, access to and protection of information, storage and
dissemination of information, and dispute resolution.
The development of a PGM commodity exchange as a strategic
industrial-policy initiative merits careful consideration of these policy
and regulatory aspects.
South Africa’s endowment of PGMs, the country’s developed
financial-services and logistics sectors, and the developed institutional architecture of policy and regulation, make the establishment
of a PGM commodity exchange a viable strategic industrial-policy
initiative.
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CHAPTER 3

Value-chain analysis of the PGM exchange

Despite the well-developed mining and processing infrastructure
and the extensive backward linkages in the local economy where they
operate, South Africa has failed to substantially expand the platinum
value chain within the country.
While the ability to move up the value chain is tempered by a
combination of domestic conditions ranging from physical to social
infrastructural constraints, a key challenge lies in the enclave nature of
the PGM economy, with its few growth-generating linkages within the
rest of the domestic economy (Bloch & Owusu, 2012), as it occurs in
South Africa. This trend is magnified by the prominent role of foreign
linkages.
This enclave structure has provided a breeding ground for militant calls to nationalise the mining sector. Nationalisation, largely the
result of activism, manifests as resource nationalism (Ward, 2009;
Bourgouin, 2011). It encompasses both regulatory and contractual
measures to shift mineral-sector control from foreign and private
interests to domestic and state-controlled companies (Bremmer &
Johnston, 2009; Leon, 2011). Solomon (2012) proposes that at the
heart of resource nationalism is popular frustration at the perceived
lack of broad-based benefit from the mining industry and the associated uneven distribution of wealth.
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In 2012, issues of distribution of wealth gained prominence during the industrial conflict plaguing the platinum belt. The Marikana
strike exposed the wage inequality between miners and top platinummining-company management, and, perhaps more strikingly, the dire
living conditions in the impoverished communities.
To Bowman and Isaacs (2014), the highly racialised low-wage structure inherited from the apartheid migrant-labour system underscores
the need to address mining activity and whether its related activities
benefit local communities. And, given the international character of
shareholding in the companies, they insist that a substantial portion
of dividends leaves South Africa in the form of capital flight (Bowman
& Isaacs, 2014).
Ostensibly, the PGM producers form part of a network of policy
stakeholders in the minerals-energy complex (MEC). Fine and
Rustomjee (1996) employ the MEC concept as a frame of reference
describing the network of actors that propelled the rise of key industries and institutions in the mining, energy and financial sectors.
During apartheid, the PGM-MEC policy network exercised profound market power by shaping the pace and tone of productive
expansion across the sector (Freund, 2009; Roberts & Rustomjee,
2009; Capps, 2012). After 1994 and the lifting of sanctions, mining
companies engaged in offshore listing and unbundling, facilitated by
the financialisation of the industry (Ashman, Fine & Newman, 2011)
coupled with the lack of sufficient depth in the South African market,
as well as the rise of global value chains.
Insertion of the global PGM-MEC into worldwide value chains has
yet to translate into positive economy-wide gains. There is pressure to
capture a higher share in the platinum value chain as well as to broaden
the export basket beyond the primary production of raw materials,
which are beneficiated and manufactured products re-imported back
into the continent at higher prices.
Given the geographic spread of the PGM industry, it is appropriate
to examine the rationale of establishing a PGM exchange within the
global value-chain analytical framework. The proposal for the PGM
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exchange could form part of a wider developmental objective of mineral beneficiation and industrial diversification, hence reducing the
country’s exposure to external shocks. The establishment of a PGM
exchange in South Africa is important to generating more economic
linkages for leveraging the resource endowment of the country to
stimulate structural transformation and production-led growth.

Conceptual framework of value-chain analysis
The term ‘value chain’ was originally coined by Michael Porter (1990)
as a means of illustrating the chain of primary and supporting activities involved in the generation of value from raw material to the final
consumption of a product.
Value-chain analysis (VCA) is conducted with the objective of
identifying the structural dynamics, the activities and the actors
involved in moving a product along the value chain. At the heart of
VCA is the recognition that production patterns involve a chain of
cumulative activities divided between multiple actors that are often
located in different locations (Humphrey & Schmitz, 2002). This division of labour entails a complex and sequenced set of value-addition
activities within an industry, from production to consumption

(Sturgeon, 2000; Henderson et al., 2011).
The bottom-up perspective examines the strategies employed in
‘scaling up’ value-adding activities related to the chain (Gereffi &
Fernandez-Stark, 2011). These strategies entail industrial/economic
upgrading, and encompass the process of shifting from low-value
activities to higher-value-addition manufacturing activities (Gereffi,
2014; Milberg et al., 2014).
Upgrading occurs through four dimensions: product upgrading, process upgrading, chain upgrading and functional upgrading.
Where product upgrading involves moving into higher-value-added
products in the same value chain, process upgrading is the process
of transforming or reorganising the production process through the
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introduction of superior technology (Gereffi et al., 2001; Humphrey
& Schmitz, 2000). Chain upgrading means diversifying activities
into higher-value sectors or products. And functional upgrading
involves acquiring new functions in the chain through moving from
the p
 roduction of raw materials to the production of intermediate or
finished goods. (Gereffi et al., 2001)
Essentially, functional upgrading is concerned with the policy
imperative of improving the current terms of trade, where developing countries such as South Africa continue to produce unfabricated
products that are upgraded elsewhere. The experiences of the ‘Asian
Tigers’ economies – the high-growth economies of Hong Kong,
Singapore, South Korea and Taiwan – provide examples of functional
upgrading. These economies focus on upgrading functions along the
chain by moving from original equipment manufacturing (OEM) into
own design manufacturing (ODM) and own brand manufacturing
(OBM) (Milberg et al., 2014).
Notwithstanding this form of upgrading, specialised and core
competencies such as branding and marketing, and research and
development (R&D), strategically remain in the developed countries
(Trienekens, 2011).
A key consideration in the VCA literature is the assertion that
upgrading is dependent on the value chain’s governance structure.
Keeping this in mind, Humphrey and Schmitz insist that because
global chain governance creates barriers to local upgrading, overcoming these barriers depends on ‘how tightly controlled the chains are’
(Humphrey & Schmitz, 2002:13). In other words, the constellation of
power not only determines the division of labour and distribution
of rents within the value chain, but also imposes constraints on the
capacity of upgrading in the value chain (Kaplinsky & Morris, 2015).
Much of the VCA discussion analyses the distribution of power and
how actor positions impose constraints or opportunities as a result
of their locations in the value chain. The governance of global value
chains analyses the control certain actors exert over the activities of
the value chain, along with the distribution of resources. Lead firms
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coordinate and control resource flows throughout the value chain and
‘drive the organisation and geography’ of their production by demanding that their suppliers engage in certain activities (Sturgeon, 2000).
Within this context, value-chain governance stems from a combination of the lead company’s market power and its embeddedness within
the value chain (Humphrey & Schmitz, 2000). For Gereffi, Humphrey,
Kaplinsky and Sturgeon (2001), this is largely the result of the control
over key resources critical to the functioning of the chain.
Gereffi (1999) differentiates between two types of governance
arrangements: buyer-driven value chains and producer-driven value
chains. Buyer-driven chains are found in highly competitive and
labour-intensive consumer-goods industries, such as agriculture,
furniture and apparel (Webber & Labaste, 2010). Large retailers

such as Wal-Mart and branded merchandisers like Nike and Reebok
exercise power ‘through their ability to shape mass consumption via
strong brand names and their reliance on global sourcing strategies to
meet this demand’ (Gereffi, 1999:43).
Producer-driven value chains, however, occur in capital- and technology-intensive industries.
Transnationals exert power through the entire value chain by
coordinating backward linkages with raw material and component
suppliers, and forward linkages into the distribution of intermediate
or final goods (Gereffi, 1999; Kaplinsky, 2005). Since producer chains
are characterised by high factor utilisation (knowledge, capital and
technology intensity) and supply risks, control occurs through
integrated forms of governance (Trienekens, 2011). By controlling
production activities throughout the value chain, vertical integration
erects barriers to entry for competition, thereby limiting the number
of producers. In this way, producer-driven chains capture greater economic rents and protect market share (Webber & Labaste, 2010).
To understand the distribution of power within value chains,
scholars differentiate between modular, relational, captive, market
and hierarchy forms of governance. These reflect the distribution of
power between the lead firm and dependency relationship fostered
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in the chain (Trienekens, 2011). Accordingly, three interwoven variables determine the governance arrangements: the complexity of the
information flows between actors in the chain, the extent to which
information flows for production can be transferred efficiently, and
supplier capabilities in relation to value-chain requirements (Gereffi
& Fernandez-Stark, 2011).
The modular, relational and captive categories are stable forms
of network governance, since lead firms control the behaviour and
opportunities within these chains. The market and hierarchy governance arrangements, in contrast, are driven by price and ownership
within vertically integrated firms, respectively (Gereffi, 2014).
Considering the governance in the buyer-producer typology in
the consumer and manufacturing sectors, Kaplinsky and Morris
extend the framework by arguing that the resource sector tends to
be characterised by ‘additive’ value chains. In doing so, the authors
point out that in order to enhance upgrading in value chains, policy
ought to focus on improving the linkages between the productive
and industrial manufacturing sectors. Such an approach, the authors
insist, focuses on ‘thickening and deepening’ value addition in the
mineral sector (Kaplinsky & Morris, 2015).
Elsewhere, Morris et al (2011) show that one, albeit dominant view
reasons that resource-based industrialisation in Africa undermines
industrial development because of the ‘resource curse’ as claimed by
Auty (2001) and the related ‘Dutch disease’28. Similarly, the literature
is replete with works of scholars who reason that resource-rich economies on the continent fail to promote diversification and competitive
manufacturing sectors due to corruption, maladministration and
28 ‘Dutch disease’ is a term coined by The Economist to describe the decline of the
manufacturing sector in the Netherlands after the discovery of the large Groningen natural
gas field in 1959. Inherently, it assumes that the exploitation of natural resources affects
the viability of non-mineral sectors in an economy due to the large inflows of foreigncurrency earnings and foreign direct investment, which lead to the strengthening of the
local currency while reducing the costs of importing beneficiated and/or manufactured
goods. As a result, the viability of the local manufacturing industry is adversely affected and
deindustrialisation occurs.
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rent-seeking behaviour. It is argued that mineral-wealth management
requires the state to take a ‘back seat as a night-watchman, leaving
the solutions of resource governance to Adam Smith’s invisible hand’
(Yeung, 2000: 134).29
Drawing on Hirschman (1981), Kaplinsky and Morris (2015) see
value-chain upgrading as arising from the development of linkages.
The main thrust of their argument insists that a range of supporting
activities (direct and indirect) is responsible for value generation in
production stages. Kaplinsky (2011:20) adds that these supporting
activities are known as ‘production linkages’, which arise ‘from the
capabilities developed as suppliers provide inputs into the commodities sector and as they develop the capabilities to use the outputs of the
commodities sector’. In mineral economics, these linkages are commonly referred to as backward, forward and horizontal linkages.
Figure 2 illustrates the backward/upstream linkages that arise from
the linkages between a mine and its suppliers. The linkages to a mine
form part of the supply chain of a mine including specialised manufactures, input providers, agents, distributors and service suppliers (Walker,
2005). Horizontal/sidestream linkages are generated from inputs such
as financial services, communications, R&D, and other critical inputs
required by mining companies. Forward/downstream linkages include
activities engaged in further processing and beneficiation of minerals
and metal resources (Economic Commission for Africa, 2011).
A policy designed to achieve linkage development in South Africa
is the Beneficiation Strategy for the Minerals Industry of South Africa
adopted by the Cabinet of South Africa in 2011. As a policy framework premised on greater processing of natural resources in South
Africa, the policy prioritises the mining value chain as one of the
key economic activities in the creation of employment and diversification of the economy. It seeks to provide an enabling environment
for leveraging the resource endowment of the country to stimulate
29 The ‘invisible hand’ is the unobservable market force that helps the demand and supply of
goods in a free market to reach equilibrium automatically. The phrase was introduced by
Adam Smith in his book The Wealth of Nations.
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Figure 2. Production linkages and the mineral value chain
Source: Adapted from Economic Commission for Africa (2011)

structural transformation and production-led growth (DMR, 2011).
The policy succinctly calls for a ‘paradigm shift in mineral development’ necessitating the need for transforming comparative advantage
into a national competitive advantage (DMR, 2011).
In essence, the beneficiation imperative argues that profit from
mining activity and its related activities stay in the country to benefit
local communities and contribute to the objectives of the government
to reverse anaemic growth and stimulate structural transformation.
Although a great deal of attention has been given to the importance of beneficiating minerals in South Africa, this chapter makes a
distinction between beneficiation and the production of PGM – both
processes that add value through sequential stages in the mineral
79

a sou th a f rican p gm exchange
value chain. The terms ‘forward linkages’ and, more importantly, ‘fabrication’ and ‘upgrading’ are used to describe such beneficiation.
In the 1998 White Paper on minerals and mining policy for South
Africa, beneficiation represents
[t]he successive processes of adding value to raw materials from
their extraction through to the sale of finished products to consumers. These include large-scale and capital-intensive operations
like smelting and technologically sophisticated refining as well as
labour-intensive activities such as craft jewellery (Department of
Minerals and Energy, 1998).

Central to the definition is the separation of primary production and
manufacturing. While cognisant that beneficiation occurs in South
Africa,30 albeit at low levels in comparison to the resource endowment of the country, our analysis takes beneficiation as the interface
between primary production and manufacturing. From a policy
perspective, beneficiation entails an activity where value is added to
minerals through various manufacturing processes.

The PGM value chain
Primary production represents the typical mining operations of
the integrated resource producers, from mining to refining. While
30 South Africa has a history of value-adding its mineral resources, eg, electricity is generated
from coal-powered stations, which consume about 50% of the coal production in the
country; and coal-to-liquid technology is another successful beneficiation example of
South Africa’s mineral resources (Tom, Z. Z. 2015. Analysis of the key factors affecting
beneficiation in South Africa. University of the Witwatersrand, Faculty of Engineering and
the Built Environment, School of Mechanical, Industrial & Aeronautical Engineering).
Another example is the beneficiation of uranium, which led to the establishment of two
nuclear power stations in South Africa. Aside from mineral beneficiation, South Africa
has conducted ground-breaking research in medicine, being the first country to perform a
human heart-transplant operation in 1967, and many other inventions have been developed
in South Africa. Hence, there is potential to investigate niche areas for PGM downstream
beneficiation.
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secondary production complements and is dependent on primary
production, it entails recycling of the metals from industrial applications and the end-of-life products and residues created from the
primary production of auto catalysts, electronics and jewellery
(International Platinum Group Metals Association, n.d.).31
Anglo American Platinum Corporation Ltd, Impala Platinum
and Lonmin Platinum (now Sibanye-Stillwater) are the three largest
primary producers of platinum in the world, accounting for 95 per
cent of production and export (Ndlovu, 2015). Each producer has
commercialised different approaches to mining, smelting and refining,
according to the type of ore mined (Jones, 2005; Whittle & Burks, 2010).
The PGM value chain is highly concentrated from mining to fabrication. The industry is characterised by agglomeration and extensive
backward linkages encompassing a mixture of (tier 1) local engineering, project-management companies, OEMs and specialist suppliers.
Additionally, (tier 2) component manufacturers, engineering and
specialist consulting firms, and specialist raw-material-supplier firms
provide inputs directly and indirectly through an intermediary to the
producer firm (Lydall, 2009).
Supporting the PGM value chain is an array of sidestream activities.
These include activities such as banking, the provision of information
and communications technology (ICT) services, ongoing R&D and
skills development including all forms of tertiary training and education, and the provision of legal and advisory services.
All sidestream activities support the primary value chain; however,
where sidestream activities diversify the economy, these sidestream
activities do not rely on the primary value chain. For example, without a PGM sector in South Africa, universities are unlikely to close
and banks will not likely exit the economy. Sidestream activities
31 Approximately one third of total annual platinum production is refined from recycled
sources. Platinum and palladium are mostly recovered from vehicle scrappage (auto
catalysts). However, PGMs from auto catalysts have remained subdued as old or end-oflife vehicles are being exported for sale to developing countries (Johnson Matthey. 2017.
PGM Market Report 2017), eg, Japanese ‘reconditioned’ vehicles found in Southern African
Development Community (SADC) countries.
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Figure 3. Production linkages in the PGM mineral value chain
Source: Adapted from Baartjes (2018)

derive benefit from the value chain but do not exist solely for it.
As illustrated in Figure 3, participants in sidestream services to the
primary value chain, as tier 1 suppliers, themselves have service
providers. This increases economic diversification when a strong
primary value chain exists and is well supported by sidestream
activities.
The value-addition process can be represented in diagrammatic
form to illustrate the sequential stages involved in primary production. Figure 4 illustrates a generic version of the operations of the
integrated PGM-producing companies.
Mining: Through labour-intensive (hand-held drilling and blasting
techniques), energy-intensive and capital-intensive processes, PGMs
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Figure 4. Process-level flow of primary PGM production
Source: Adapted from Jourdan et al. (2012)

are recovered through underground and open-pit mining (Cramer,
2001). PGMs are obtained from polymetallic sulphide ores that contain other metals such as gold, nickel and copper, chromite (used to
derive chrome), silver, cobalt, selenium, tellurium and bismuth (Saurat
& Bringezu, 2008; Ndlovu, 2015). Also found within close proximity
to PGM deposits are vanadium and titanium-bearing magnetite (iron
ore) seams, as well as industrial minerals such as fluorspar and andalusite (Jourdan et al., 2012).
Processing: According to Cramer (2001) and Jones (2005), a wide
variety of processing circuits are utilised within the industry. In general, the mined ore undergoes a process of comminution and flotation
in order to recover higher-value-added concentrates (Cramer, 2001).
83

a sou th a f rican p gm exchange
The concentrates are processed through smelting and converting, to
produce a PGM-containing matte (Jones, 2005).
Refining: The intermediate good is refined to separate the base metals
from the precious metals (Jones, 2005). There are four base-metalrefining operations in South Africa, and each is linked to a particular
PGM producer (Cramer, 2001).32
Fabrication: The converted metal is further transformed or fabricated33 into the following stages highlighted by the Industrial
Development Corporation (2013):
1st-stage basic fabricated products: ingots, sheets, wire rod and
tubing, and/or chemicals.
2nd-stage semi-manufactured products: dental alloys, semi-manufactured jewellery and/or chemicals including coated substrates and
membranes.
Final-stage manufactured consumer products: Finished products
for sale and subsequent inclusion in a variety of different applications
such as finished jewellery or chemicals for use in fuel cells, diesel particulate filters and pharmaceuticals. (See Appendix 1.)
For Jones (2005), the ‘approximate distribution’ of the operating costs
for each stage decreases through the value-addition process, since
mining accounts for 72 per cent, while smelting and refining each
account for 9 per cent. A similar line of reasoning is articulated by
Sinisalo and Lundström (2018). For example, total losses in the mining stage before the processing ‘account for 27 per cent compared
with 15 per cent overall processing losses, of which the concentration
32 After the refining stage, the products are sold or transported to different value-chain
participant stakeholders by rail or road, conveyor, hoist, sea freight or airlines (Whittle &
Burks, 2010). They may be transported in the form of slurry, filter cake, bulk dry powder or
liquid, or as metal sheets, ingots or sponge, or as salts (Gaylard, Grandolph, & Wortley, 2012).
33 PGM fabricators: Johnson Matthey (United Kingdom), BASF (Germany/United States),
UmiCore SA (Belgium), Heraeus (Germany), and Tanaka, Toyota Motor Company and
Honda Motor Company (Japan) (Tambo, 2017).
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step accounts for 13 per cent at an underground mine’ (Sinisalo &
Lundström, 2018).
Since value increases at each sequential stage of the chain, the
increases in the value of one part occur at the expense of value at lower
segments of the chain (Gilbert, 2007). This implies that a substantial
portion of the value is exported to and fabricated in industrialised
nations in Europe, the United States, Canada and Asia. As a result of
this ‘zero-sum nature’, South Africa languishes in the lower segments
of the PGM value chain.
The foregoing discussion illustrates that the PGM value chain is
concentrated from mining to fabrication. As a consequence, the PGM
value chain enjoys some of the hallmarks of a vertically integrated
supply chain. Within this integrated structure, the group producers are bound in long-term supply contracts with international
fabricators which beneficiate intermediate products and control
linkages throughout the value chain. While Kraemer and Tulder
(2009) reason that long-term supply contracts grant overseas clients
exclusivity rights and access over resources, the PGM-MEC would
therefore remain vested in the export of raw materials as opposed to
local beneficiation. This chapter notes how these international bene
ficiators maintain their strategic position in the control of national
resource reserves.
The PGM value chain is tightly controlled and can also be characterised as hierarchical. Due to this form of governance, this chapter
argues that there may be reluctance on the part of the lead firms, the
largest PGM producer companies, to invest in the PGM exchange,
since it will distort and disrupt the distribution of resources in the
chain; and, perhaps more importantly, lead to shifts in the power
balance, including shifting of profits to elsewhere in the value chain.
To gain the commitment of the three largest PGM producers, or to
enter into a supply agreement, would enable the smoother development of an exchange.
The literature on mineral policy development is replete with examples of policies that threatened the economic interests and objectives of
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powerful stakeholders. In the words of Grimble and Wellard (1997:85),
‘policies have failed because their objectives have been perceived to be
adverse by one or more stakeholder groups and have therefore led to
non-cooperation or even open opposition by these stakeholders’.
Therefore, anticipating stakeholder interests is crucial for the establishment and implementation of the PGM exchange. In this regard,
policy analysts agree that understanding the interests and influence
of key actors provides information regarding stakeholder perspectives on policy. Also, their concerns and expectations related to the
policy can highlight the manner in which those stakeholders must be
involved in the policy (Grimble & Wellard, 1997; Gilmour & Beilin,
2007).

Developmental impact of the PGM exchange
There are various reasons why commodities exchanges are considered
a beneficial developmental initiative.
The basis of the commodities exchange and the overarching
rationale of a commodities exchange entail reducing transaction costs
(communication, transportation, storage, commissions, assay and
supplementary trade costs); improved price discovery and matching;
better price transparency; and the transfer of risk to more parties in
the transaction. For a producer country such as South Africa, a PGM
commodity exchange would provide information that enables both
sellers and buyers to make better decisions. An exchange erases the
information asymmetry that can exist in a buy-sell transaction.
The risk of automation of activities at a commodities exchange can
erase jobs. However, it is the large, advanced manufacturers with extensive expertise that can supply complex and completed goods to OEMs
(‘tier 1’ suppliers). Smaller (‘tier 2’) suppliers have limited manufacturing capability, and so produce components that are limited in their
range and complexity of products, but they can play the role of suppliers and partners to a commodity exchange, and stimulate job creation.
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The roles of the various stakeholders that aggregate and derive
benefits from an exchange naturally determine the impact. Financialmarket stakeholders, such as traders, brokers and financiers, and in
particular the independent parties, do not own or control the mineral-
producing assets. Traders are involved in a perpetual search for
low-cost, saleable commodities to trade. Traders therefore derive their
immediate benefit from the sourcing and supplying. Other financialmarket stakeholders such as brokers derive their immediate impact in
the increased transactions that occur, as well as the development of
financing instruments as trades occur over different time periods. The
underlying fluctuation of supply and demand of PGMs would naturally influence the price fluctuation, and in high-value commodities
these fluctuations can prove substantial. Speculators derive benefit
from these movements too, and so the myriads of financial-market
stakeholders increase.
Commodity exchanges are designed to bring buyers and producers
closer together. A benefit of a commodity exchange is that its various
purchase agreements enable a commodity to be bought in additional
ways and not just through a spot (cash) transaction for immediate
delivery. Future sales for future delivery become possible and occur
within the rules of the commodity exchange.
As seen in numerous precious commodities globally, producers tend
to be located in remote areas far from where consumers are located,
so a substantial network of transport stakeholders has also emerged
around commodity exchanges. Financial advantage accrues to traders
who can optimise the logistics networks of commodity goods, and
often specialised companies establish themselves in this niche. Within
the South African context, the distance between producers and buyers
of PGMs means that marketing and transaction costs can be reduced
for both parties.
One of the drivers of success in a global exchange is access to a large
share of global production. For this reason, in the Ethiopian coffee
trade, regulations were changed to compel trade in these products to
be directed through Ethiopia’s newly formed commodity exchange.
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In South Africa, five producers account for almost 100 per cent of
PGM production, further reflecting high concentration levels. These
producers channel their production through three refineries, located
in Springs in Gauteng and Rustenburg in North West. The location of
a commodities exchange will likely physically be in the axis between
these two locations, and will source PGMs from these refineries.
Supply-chain certainty leads to value-chain expansion.
The development of ‘midstream’ or ‘along-stream’ infrastructure
for storage is common in all commodity-trading chains. Storage
and warehousing are further specialised activities, and here too
independent and linked companies have emerged to fulfil these
functions. Every trader who works through an exchange requires
storage infrastructure, and this can be done through third parties
or in-house. This storage infrastructure, often located at the
export terminals of a country (airports, ports), creates a myriad
jobs (certification, 
financing, security, administration, shipping,
inspection) that never existed before in those locations.
This storage infrastructure can further be adapted to become sites
where transformation of the PGMs can take place, as end users may
require PGM commodities to be supplied in various forms or grades.
The option to transform PGMs into multiple grades of product remains
valid but, as has been identified in other precious metals such as gold,
the transforming of PGMs into multiple grades may actually not even
occur, as the market is satisfied with the highest grades available.
Economic diversification and human development are mutually
interconnected and reinforcing drivers and outcomes of development.
There are several advantages that South Africa possesses that makes a
commodity exchange possible. These, as described by FRIDGE (2005),
are that South Africa has the legal infrastructure already in place to
support an exchange; that there is a well-established and functioning credit system; that there is good financial regulation; that there
are sufficient financial resources and banking skills; and that there is
already a world-class gold depository in the Rand Refinery.
A commodity exchange, while embracing high skills levels and
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similarly a high degree of automation, is not a direct creator of large
numbers of jobs but it does create jobs through the diverse support
services it attracts. A well-placed commodity exchange therefore
does act as a catalyst where support services are required, such that
jobs (low, medium and high skilled) are created in secondary services. As the commodities exchange triggers diversification, it is this
diversification that often requires a varied set of skills, knowledge and
educational institutions, hence providing a country with a more varied set of educational choices and capabilities.
A PGM exchange can be established to trade in the entire suite of
PGM commodities, in particular the more pervasive platinum, palladium and rhodium. The extension of the PGM value chain within
South Africa can be further encouraged, and the catalytic effect of an
exchange to broaden the value chain within the region can follow.
The establishment of a commodity exchange is a useful means to
encourage clustering of various support services. Finance institutions,
ICT services, certification services and logistics providers all contribute to a successful commodity exchange.
The enclave nature of the current PGM economy can begin to be
dismantled with a PGM commodity exchange.
There are numerous drivers of the success of any commodity
exchange. A PGM exchange in South Africa must not imitate the
early types of exchanges, which were over-regulated and reliant on
producer goodwill, and must not rely on newly built trading systems.
There is a case to be made that a PGM exchange can align with one of
the currently operating exchanges, whether this is the local JSE or a
partner metals exchange located elsewhere in the world.
There are still important factors that must be investigated before
a commitment to establishing a PGM exchange in South Africa can
be considered. For example, will the PGM producers require or support such an intervention; and what are the number of transactions
likely to take place in a year, and would these transactions be frequent
enough and substantial enough to underpin the financial viability of
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a commodities exchange? Since trade volumes for a platinum-only or
palladium-only commodities exchange can be low, a ‘single’ product
exchange might not be sustainable and might be susceptible to closure
or takeover from its commencement. The exchange must deal with
the suite of PGM commodities. The lesser PGMs (iridium, osmium
and ruthenium) can also be traded, as additional commodities within
the exchange. With the infrastructure developed to establish a PGM
commodity exchange, additional commodities can be traded if a need
to expand is required.
South Africa will need to overcome some challenges to develop a
PGM exchange, for example, existing competing exchanges, producers not yet brought into the design of an exchange, and infrastructure
not yet developed in South Africa. These also include ensuring all
major producers agree to support the development, and the potential
resistance from other producer countries, such as Russia, which controls 41 per cent of the palladium market (South Africa: 39 percent),
compared to South Africa controlling 73 per cent of the platinum
market (Russia: 11 per cent) (Cowley, 2018).
Detractors of such an exchange repeat the incorrect assessment
that consumer countries provide better locations and developed
countries have better infrastructure (such as legal support, secure
storage, transportation and financial-sector backing) to support
these new exchanges. The reality is that some producer countries,
such as Australia, Brazil and Malaysia, have gone ahead and developed commodity exchanges. The traditional view presented belies
the fact that global infrastructure makes it possible to establish an
exchange virtually anywhere. If the producers of the PGM value
chain are going to be part of its formation, then South Africa has
that benefit.
The establishment of a PGM commodity exchange is a developmentally progressive idea wherein producer countries have a more
prominent influence on price discovery of a commodity with which
they are endowed. However, there are various realities that this policy
discourse needs to take into account. These are:
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❏ S outh Africa can benefit from the knowledge gained from
its history of beneficiating some of its own mineral resources
such as coal and iron ore, and this should similarly be applied
to PGMs.
❏R
 &D is needed to develop and apply environmentally and
socially sustainable mining and downstream beneficiation
of PGM resources, and this should be supported by the
government and private sector. South African international
networks in R&D should be encouraged so as to leverage
ongoing research.
❏ Education and skills development cannot be over-emphasised
– this is key in conducting R&D, product development and
manufacturing.
❏E
 ngagement with mining companies, which comprise mostly
transnational companies, is paramount, in order to navigate
the geopolitical considerations of establishing a PGM
commodity exchange in South Africa.
The PGM value chain in its current form is tightly controlled, in
particular on the producer end, and due to its current governance
structure lead firms may resist the reorganising of the resources within
the value chain.
The development of ‘production linkages’, the driver for value addition, is an important requirement in the furtherance of expanding the
value change in the region.
A further unknown factor remains the extent to which PGM
producers have already committed future sales to international

traders. A government-industry agreement to facilitate the transition
towards establishing a PGM exchange would be ideal because through
cooperative actions the exchange can commence. Existing agreements
that PGM producers have would then be permitted to continue to
their natural termination, after which all PGM producers can supply
product to the PGM exchange. Only in the event of resistance from
producers can government consider a change in legislation to ensure
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the making available of PGMs to the local market through the PGM
exchange.
A way forward for South Africa to consider is an engagement
with PGM miners, government as regulator, and labour (including
organised labour) to take further the debate on the merits of a PGM
exchange. Stakeholders positioned in the sidestream of the PGM value
chain, who may benefit from the establishment of an exchange, must
also be engaged to assess the type of support they can provide and
anticipated benefits they foresee. This engagement will allow insight
into the likely production linkages to emanate from an exchange.
A high-level business case can also be developed for an exchange
to, at an early stage, assess the financial sensitivities of a South
Africa-based exchange, thereby establishing its sustainability. This
high-level study would also enable government to assess whether a
PGM exchange would require substantial or moderate changes to
legislation.
If the enclave nature of the PGM economy is going to be dismantled, then the steps going forward must be mindful of the type of PGM
value chain South Africa wants to influence and benefit from.
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CHAPTER 4

A quantification of PGM trade
Spot and futures markets34

The purpose of this chapter is to provide a brief historical background
to the PGM trade; to outline some uses for PGMs; to explore current
market conditions for PGMs and the likely future conditions into
the early 2020s; to discuss and explain the regional trade patterns
for PGMs, as well as global trade dynamics over recent years; to
enable an understanding of the size of the spot market in PGMs in
terms of the volume of spot trade; and to enable an understanding
of the size of the futures markets in PGMs by making comparisons
with other commodity futures markets. Prices, trade volumes and
monetised volume (volume of funding estimates) are presented for
both exchanges that offer PGM contracts.

Historical evolution of trade in PGMs
Platinum first became known in Europe when it was discovered in
Central America by Spanish explorers. Its noble properties were not
34 This chapter was substantially completed in September 2017 but due to the editing cycle
of the main report, publication only took place approximately two years later. For this
reason, a partial update of the paper has been undertaken. Section 1 has been updated as at
19 August 2019 but section 2 remains as it was originally, presenting an indication of PGM
volumes for spot and futures trade.
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appreciated at the time and it was not mined or sought earnestly in the
same way gold was.
Platinum and the other PGMs are primarily of use to humans in
industrial applications. This is why in pre-industrial times platinum
was not regarded as a desirable commodity. The fact that platinum
has a relatively high melting point and could not easily be melted
using pre-industrial techniques added to this general disregard for the
metal. The growth of the jewellery market for platinum and palladium
only occurred once these metals could be worked with and their properties and rarity were understood.
Platinum was known elsewhere in South America in pre-industrial times but the metal that was found was often not pure platinum
but a compound of platinum and other PGMs. It was only once
platinum and the PGMs were appreciated for their industrial properties that they began to be mined in South Africa, Russia, Canada
and the USA.
Platinum and palladium are the most important of the PGMs, and
the other members of the group – rhodium, ruthenium, iridium and
osmium – are extracted as by-products of the mining of platinum and
palladium (IPA, 2015).

Uses for PGM
Platinum and its allied metals are used in the following applications.
Auto catalysts
Due to their catalytic properties, PGMs are able to react with the
carbon monoxide, hydrocarbons and nitric oxides produced by
internal-combustion engines to produce harmless carbon dioxide and
water. As standards regarding environmental emissions have risen
in recent years, demand for PGMs for this purpose have risen. The
extent of the importance of this application for PGMs can be easily
understood by referring to Figures 5 to 7, which show the relative
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importance in the different uses of the three most important PGMs –
platinum, palladium and rhodium.
Jewellery
The second most important application of PGMs – mostly so for
platinum – is for jewellery. Platinum is known to be far rarer than
gold and shares many of its noble-metal properties. There are regional
preferences for platinum, such as in Japan, where it is preferred to gold.
Platinum is especially suited for engagement rings since its l ustre does
not show up yellow diamonds in the ring setting, making it p
 ossible to
present cheaper diamonds in the best possible light.
Fuel cells
Fuel cells are energy-generating chemical cells with no moving parts,
which emit only water as a by-product and are therefore highly environmentally friendly. They can be used to power vehicles – both
ground based and increasingly in air-based drone systems – but are
primarily used as power generators for electricity, for either off-grid
installations or failover power sources. Platinum catalysts are used in
the most common form of fuel cell, the proton exchange membrane.
Hard disks
Data storage, which increases exponentially with time, is based largely
on hard-disk devices in desktop and laptop computers, as well as
standalone devices. The use of platinum to enhance the magnetic alloy
in the disk greatly increases the potential data density per area of a
disk. This allows greater storage at smaller disk sizes.
Petroleum industry
Through the use of a platinum mesh, high-octane fuel can be separated from crude oil in the refining process. This is an example of
platinum’s use in an ‘old’ technology, whereas its use in fuel cells is a
new and growing technology. This illustrates the extent of platinum’s
usefulness in industry and, to some extent, its ‘future-proof ’ nature.
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Figure 5. Platinum uses
Source: Johnson Matthey
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Figure 6. Palladium uses
Source: Johnson Matthey
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Figure 7. Rhodium uses
Source: Johnson-Matthey
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Miscellaneous other uses
PGMs have uses in other manufacturing and medical applications, such
as mobile-phone production, the manufacture of aircraft turbines, the
manufacture of glass, anti-cancer treatments and dental implants.
Investment
There are various vehicles for investment in PGMs, but it should be
noted that platinum is the primary investment vehicle. There is a small
market for palladium jewellery but the other PGMs generally do not
have any established investment vehicle. The following are the main
investment vehicles for platinum (Louth, 2011).
❏ For institutional investors, platinum and palladium futures
can be traded on the NYMEX and the Tokyo Commodity
Exchange (TOCOM).
❏ Physical ownership through platinum coins and bars,
although these are less freely available than their gold
equivalents.
❏ Swiss bank platinum account: the customer does not take
physical possession of the metal but retains a claim against
the bank.
❏ Exchange-traded funds (ETFs): platinum ETFs are available
on the London Stock Exchange (LSE) and the New York
Stock Exchange (NYSE).
❏ Shares in platinum-exposed companies such as Lonmin or
Anglo American Platinum.
❏ Non-exchange-traded derivatives such as spread-betting and
contracts for difference. These are over-the-counter (OTC)
derivative products that provide an instrument similar to a
futures contract to institutional or non-institutional investors.35
35 Spread betting is a strategy in which participants do not own the underlying asset they
bet on, such as a stock or commodity, but simply speculate on whether the asset’s price
will rise or fall, using the prices offered to them by a broker. A contract for difference is
an agreement to exchange the difference in value of a particular asset between the time at
which the contract is opened and the time at which it is closed. OTC refers to the process of
how securities are traded for companies that are not listed on a formal exchange.
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Current and expected trends in the markets for PGMs
The market for PGMs peaked in the late 2000s, in sync with the general commodity boom of that time. Since then prices have softened
and this has put pressure on the mining conglomerates. This section summarises current market trends of platinum, palladium and
rhodium, and concludes by assessing the longer-term prospects for
the industry overall. It draws heavily on Johnson-Cowley (2019) and
Johnson Matthey Precious Metals Management (2017).
Platinum
The platinum market was in overall supply deficit from 2011 to 2016
but went into surplus from 2017 (see Figure 8, although the figure
appears ambiguous for the last two years; and Table 1).
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Figure 8. Platinum supply and demand (thousands of ounces), 2002–2018
Source: Johnson Matthey
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In years where net demand exceeds supply, the deficit is made up
from existing stocks. Total supply is made up of recycled material
from industrial uses and newly mined product. If recycled material
plus new supply exceeds demand, the market goes into overall surplus.
The market moved into surplus in 2018 as a result of several factors, including that investment experienced a steep drop-off; Chinese
jewellery manufacture fell due to suppliers moving to gold; European
diesel-vehicle output dropped significantly; and recycling growth was
weak due to capacity constraints while primary supply was flat. As a
consequence, gross platinum demand fell by 3 per cent in 2018 and
this was reflected in price movements.
Palladium
The palladium market has been in supply deficit since 2011 but this deficit
narrowed substantially in 2018 as a result of selling from stocks, increased
recycling and substantial liquidation of ETF holdings (Figure 9).
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Figure 9. Palladium supply and demand (thousands of ounces), 2004-2018
Source: Johnson Matthey
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Demand is nevertheless expected to remain strong. The drivers of
this are that diesel auto-catalyst demand will hit new highs due to high
automobile production and increased palladium-content requirements, and strong demand from the industrial-chemical sector.
However, countering this are two drivers which would reduce the
market deficit: vehicle-scrap supply contributing to a 9 per cent increase
in secondary supply; and primary supply up by 9 per cent. Further,
‘diesel-gate’, which exposed the use of defeat devices to understate noxious gas emissions, seems to be affecting demand for diesel vehicles.
The strength of the market in 2018 saw the price hit an all-time high
of $1,274 per ounce in December 2018.
Rhodium
The rhodium market was in surplus for 2015-2018 and is expected
to remain marginally so in 2019 but the surplus is expected to fall
(Figure 10).
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Figure 10. Rhodium supply and demand (thousands of ounces), 2002-2018
Source: Johnson Matthey

103

a sou th a f rican p gm exchange
The main drivers of the market in the near term, which are a combination of factors simultaneously lifting the market and depressing
it, are longer-term risks to production having contributed to some
speculative buying, which pushed the price above $2,500 per ounce
in December 2018, and these high prices leading to usage cutbacks
in the glass sector and profit-taking among ETFs; auto-catalyst
demand having risen by 3 per cent in 2018, driven primarily by
stricter European regulations; and there having been little change
in primary supply but recycling supply having been constrained by
capacity limitations.
Longer-term outlook
When looking at the longer-term prospects for the PGM industry, the
following are expected to be the main drivers of the market (Glaux
Metal, 2016; PwC, 2016).
❏ Platinum is expected to be in net deficit for the period up to
2021, which should support prices.
❏ Primary output is expected to remain static, with some
downside risk to production. This is due primarily to difficult
political and labour-relations conditions in South Africa.
❏ Total platinum supply could grow at about 1.1 per cent over
this period, as long as prices do not weaken further.
❏ Platinum demand should remain flat or rise marginally over
the next five years. This will be impacted, however, by any
shocks to global economic growth, changes to auto-catalystcontent requirements, the effectiveness of the recycling industry,
and the development of new applications for the metals.
The medium-term prospects for the PGM industry are expected
to be moderately positive in the context of an otherwise muted
commodities-market environment.
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Regional breakdown of trade in PGMs
The production of PGMs is dominated by just a few countries. South
Africa and Russia together account for 84 per cent of platinum supply,
79 per cent of palladium supply and 91 per cent of rhodium supply.
Figures 11 to 13 provide the supplier data in graphic format. Tables 1, 2
and 3 give a breakdown of the main suppliers and uses of these three
PGMs, for at least 2004 to 2017.

World trade patterns in PGMs to 2018
Tables 4 and 5 present data on world trade patterns in PGMs, for
exporters and importers, respectively, up to the end of 2018. The full
export and import categories cover platinum, palladium, rhodium,
iridium, osmium and ruthenium, unwrought or in semi-manufactured form.
This data gives valuable insights into the main players in the global
PGM trade. It includes not only the main primary producers of PGMs,
but all producers of PGMs, including from recycled sources and those
selling from stocks (for example, Switzerland).
Please note that the two tables do not exactly mirror each other.
This is almost always the result of inconsistent reporting across countries and omissions in items such as unit quantities traded.
In Table 4 the following is pertinent with regard to world exports of
PGMs:
❏P
 rimary producers, such as South African and Russia, have
trade balances in PGMs that almost match their exports,
whereas secondary ‘producers’, such as the United Kingdom,
do not.
❏C
 ertain primary producers, such as the United States and
Canada, have negative trade balances, implying they are
unable to produce enough for their own requirements.
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Figure 11. Platinum supply by country
Source: Compiled from Johnson Matthey data
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Figure 12. Palladium supply by country
Source: Compiled from Johnson Matthey data
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Figure 13. Rhodium supply by country
Source: Compiled from Johnson Matthey data
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Table 1. Platinum supply sources and demand uses (thousands of ounces) to 2018
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Table 2. Palladium supply sources and demand uses (thousands of ounces) to 2018
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❏ Certain countries, such as Switzerland, sell PGMs from
stocks that have been accumulated for investment purposes.
When they are importing more than they are exporting
(which is the case for 2018), they are essentially investing in
PGMs.
❏ There was a large drop (65 per cent) in the world quantity
exported over the period 2014-2018 but this was largely offset
by an increase in prices, meaning the net increase in the value
of world exports was 7 per cent.
Looking at Table 5, the following is pertinent with regards to world
imports of PGMs:
❏ PGM users that do not have any of their own primary
production (or do not export any of it in the case that they
do), such as China, have trade balances very close to their
total value of imports.
❏ The main importers of PGMs are, predictably, the main
automobile manufacturers, for example, the USA, Japan,
Germany, China, Italy and South Korea.
❏ By noting the entry for ‘average distance to exporters’, it is
sometimes possible to infer from which primary producer
the importer sources PGMs. For example, it is clear that the
USA, China and Japan buy PGMs from South Africa, while
Germany, Italy and Macedonia source PGMs from Russia.
❏ The total value imported does not match the total value
exported in the exports table, most likely due to inconsistent
reporting and failure to declare quantities.
❏ The ‘average estimated tariff applied’ entries show that very
few countries apply meaningful tariffs to PGM imports.
Brazil is the exception, at 4.6%, which is probably intended
for revenue collection, and Brazil does not produce PGMs.
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Table 4. World trade in PGMs: exporters of all PGM products to 2018
Value exported Trade balance Quantity
Quantity
in 2018
in 2018
exported
unit
(US$ thousand) (US$ thousand) in 2018

World

31,816,786

-840,710

0

Unit value
(US$)

Annual
growth:
value
2014-18
(%)

Annual
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quantity
2014-18
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Annual
growth:
value
2017-18
(%)

7

-65

19

100

6,685

Share in Avg distance
world of importing
exports
countries
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3

7
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2
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0.8

5,747

Chinese
Taipei

267,455

-34,545

121

Tons

2,210,372

-8

38

42

0.8

3,753

Austria

129,857

25,790

4

Tons

32,464,250

3

6

20

0.4

991

France

121,365

5,603

12

Tons

10,113,750

-3

-18

18

0.4

1,386

UAE

118,784

42,095

3

Tons

39,594,667

9

-21

691

0.4

2,661

South
Korea

103,438

-562,466

37

Tons

2,795,622

-33

-13

47

0.3

7,406

Finland

70,195

69,011

13

Tons

5,399,615

12

56

-14

0.2

1,793

Slovakia

69,235

-4,508

23

Tons

3,010,217

-1

20

-12

0.2
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Source: Trade Map
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Table 5. World trade in PGMs: importers of all PGM products to 2018
Value
imported
2018
(US$
thousand)

Trade
balance
2018
(US$
thousand)
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6

1
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-9

2
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0.7
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279,819

57

Tons

26,399,000

19

21

6

4.6

3,561

0.21

0

Switzerland

1,254,353

-141,809

50

Tons

25,087,060

-4

0

23

3.8

4,974

0.17

0

Macedonia,
North

1,075,722

-1,075,722

35

Tons

30,734,914

8

14

12

3.3

3,643

0.53

1.1

South
Korea

665,904

-562,466

22

Tons

30,268,364

-3

-6

12

2

7,437

0.23

1.8

Canada

415,377

-125,195

12

Tons

34,614,750

12

5

57

1.3

8,380

0.18

0

Brazil

386,141

-383,559

11

Tons

35,103,727

15

15

68

1.2

9,067

0.24

4.6

302,000

-34,545

19

Tons

15,894,737

-2

-1

64

0.9

9,069

0.29

0

India

287,542

-265,311

10

Tons

28,754,200

6

-53

-10

0.9

7,282

0.22

8

Belgium

247,081

585,038

174

Tons

1,420,006

30

266

763

0.8

583

0.7

0

Poland

207,140

-178,416

6

Tons

34,523,333

50

57

54

0.6

1,117

0.74

0

Malaysia

203,359

-200,574

47

Tons

4,326,787

1

-2

48

0.6

4,081

0.46

0

Singapore

162,705

-102,446

41

Tons

3,968,415

-6

-9

-36

0.5

7,274

0.29

0

Ireland

152,375

-151,302

11

Tons

13,852,273

-5

-5

-27

0.5

1,760

0.67

0

South
Africa

136,015

7,645,904

7

Tons

19,430,714

24

2

260

0.4

10,497

0.2

0

France

115,762

5,603

37

Tons

3,128,703

-11

16

-14

0.4

1,812

0.2

0

World

Chinese
Taipei

Source: Trade Map
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Financial transactions and flows
This section is intended to provide an understanding of the magnitude of trade in PGMs in both the spot and futures markets of formal
market institutions.

Estimated volume of funding in the spot markets for PGMs
Market and price-setting mechanism
Global platinum spot trade is centred on the London Bullion Market
Association (LBMA), although it is administered by the LME. The
price-setting process occurs each business day and establishes the spot
price administratively.
The LBMA fixes prices twice a day, in the morning and in the
afternoon, in consultation with a subset of its members. Prices are
set by taking supply and demand into consideration and are therefore intended to be market-clearing. These bid prices, which are per
troy ounce, set the benchmarks for the industry and are quoted simultaneously in US dollars, pounds sterling and euros (Investopedia,
2018). These prices then become the benchmarks for prices quoted
by Johnson Matthey PLC in US dollars twice daily for Hong Kong
and New York, and once daily in London. Johnson Matthey Precious
Metals Management is the leading global wholesale distributor of
PGMs and applies these prices to its sales. Johnson Matthey quotes
prices for platinum, palladium, rhodium, iridium and ruthenium.
Volume of trade – platinum and palladium
Limited spot-volumes data is made publicly available through the LBMA.
Prices and volumes are determined twice daily from the morning (AM)
and afternoon (PM) auctions. The market for platinum and palladium
is an OTC market but it does not offer any of the other PGMs for trade.
Volumes data for the last two and a half years, for platinum and
palladium, respectively, are presented in Tables 6 and 7. This data has
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Table 6. LBMA platinum spot-trade volume (troy ounces), January 2015 to August 2017
Month/
Year

Offered
AM

Wanted
AM

Imbalance
AM

Traded
AM

Offered
PM

Wanted
PM

Imbalance
PM

Traded
PM

TOTAL
TRADED

Jan-15

55,806

24,100

38,248

20,829

78,654

57,530

44,294

45,945

66,774

Feb-15

46,526

40,537

41,684

22,948

62,722

76,275

39,862

49,599

72,547

Mar-15

54,805

52,861

46,420

30,623

131,351

116,278

46,103

100,763

131,386

Apr-15

104,494

114,125

48,845

84,887

125,775

121,087

38,502

104,180

189,067

May-15

57,281

50,510

41,049

33,371

129,737

134,131

36,754

113,557

146,928

Jun-15

55,211

61,835

45,298

35,874

93,097

86,159

48,402

65,427

101,301

Jul-15

55,849

49,373

39,071

32,457

68,642

61,040

39,002

45,340

77,797

Aug-15

34,957

58,092

45,597

23,726

53,091

49,734

27,781

37,522

61,248

Sep-15

59,231

53,334

49,807

34,076

128,754

139,189

47,043

110,450

144,526

Oct-15

184,250

177,286

80,572

140,482

281,416

275,756

85,412

235,880

376,362

Nov-15

93,858

95,542

40,400

74,500

97,815

115,847

42,792

85,435

159,935

Dec-15

66,352

57,016

31,162

46,103

298,501

294,044

35,067

280,199

326,302

Jan-16

57,883

58,540

32,299

42,062

190,553

171,294

39,337

161,255

203,317

Feb-16

71,528

72,113

36,383

53,629

81,245

80,546

31,129

65,331

118,960

Mar-16

51,775

75,404

32,813

47,183

61,134

50,830

33,946

39,009

86,192

Apr-16

54,789

63,749

43,032

37,753

69,725

78,616

33,819

57,261

95,014

May-16

76,853

82,269

38,550

60,286

107,732

108,932

30,502

93,081

153,367

Jun-16

74,347

94,799

36,532

66,307

103,822

91,774

46,932

74,332

140,639

Jul-16

39,771

49,157

36,486

26,221

137,745

159,725

50,662

123,404

149,625

Aug-16

59,539

64,810

50,557

36,866

153,319

160,337

59,588

127,034

163,900

Sep-16

58,694

79,567

51,465

43,398

119,240

124,023

51,760

95,753

139,151

Oct-16

49,925

76,211

43,352

41,392

101,044

94,547

53,595

70,998

112,390

Nov-16

43,265

66,750

45,919

32,048

80,220

113,968

60,200

66,994

99,042

Dec-16

39,609

58,455

45,474

26,295

43,909

57,628

38,819

31,359

57,654

Jan-17

30,613

46,312

38,145

19,390

61,000

62,640

33,996

44,322

63,712

Feb-17

39,930

61,088

36,476

32,271

50,050

62,608

45,024

33,817

66,088

Mar-17

38,511

68,007

45,272

30,623

51,007

89,826

46,349

42,292

72,915

Apr-17

27,495

40,448

29,967

18,988

37,314

55,521

45,847

23,494

42,482

May-17

18,678

72,211

60,185

15,352

44,517

78,569

46,470

38,308

53,660

Jun-17

26,718

49,459

38,457

18,860

82,675

88,710

45,485

62,950

81,810

Jul-17

43,781

44,878

39,669

24,495

90,207

94,244

48,597

67,927

92,422

Aug-17

40,114

52,008

44,550

23,786

82,287

83,466

48,667

58,543

82,329

Source: Author’s collation and calculations on raw data sourced from LBMA (2018)
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1,854,173

1,519,251

555,418

Table 7. LBMA palladium spot-trade volume (troy ounces), December 2014 to August 2017
Month/
Year

Offered
AM

Wanted
AM

Imbalance
AM

Traded
AM

Offered
PM

Wanted
PM

Imbalance
PM

Traded
PM

TOTAL
TRADED

Dec-14

56,072

30,912

34,074

26,455

86,562

84,894

37,278

67,089

93,544

Jan-15

65,979

33,660

51,365

24,136

82,290

93,782

36,254

69,809

93,945

Feb-15

71,828

100,483

40,145

51,443

160,582

174,147

51,893

141,418

192,861

Mar-15

102,772

90,222

50,148

71,423

104,953

125,964

43,887

93,515

164,938

Apr-15

46,899

47,891

36,626

29,082

128,228

132,594

37,284

111,769

140,851

May-15

62,647

60,810

34,531

44,463

96,995

115,793

38,288

87,250

131,713

Jun-15

117,447

118,932

41,379

97,500

102,394

97,514

53,776

73,066

170,566

Jul-15

86,379

57,631

52,050

45,990

94,787

80,779

42,706

66,430

112,420

Aug-15

48,012

50,090

39,504

29,299

82,973

81,838

44,309

60,251

89,550

Sep-15

88,795

71,354

36,755

61,697

123,821

102,063

40,684

92,600

154,297

Oct-15

95,155

75,804

47,825

61,567

139,252

131,801

47,343

111,855

173,422

Nov-15

81,162

72,898

44,070

54,995

111,933

110,237

37,878

92,146

147,141

Dec-15

72,037

59,863

36,808

49,945

155,178

136,003

31,445

129,868

179,813

Jan-16

65,489

35,353

37,612

31,615

117,299

128,929

44,804

100,712

132,327

Feb-16

80,424

64,458

44,868

50,007

84,639

81,203

46,116

59,863

109,870

Mar-16

124,965

134,262

36,023

111,602

148,201

154,546

40,403

131,172

242,774

Apr-16

92,322

89,971

44,963

68,665

124,178

126,234

42,410

104,001

172,666

May-16

81,876

62,781

29,163

57,747

84,610

107,876

46,164

73,161

130,908

Jun-16

107,775

77,367

44,686

70,228

154,862

117,999

53,709

109,576

179,804

Jul-16

114,889

125,293

42,900

98,641

90,211

96,623

30,736

78,049

176,690

Aug-16

111,553

149,155

44,334

108,187

88,138

106,374

53,610

70,451

178,638

Sep-16

98,083

110,175

45,836

81,211

145,232

138,484

37,482

123,117

204,328

Oct-16

70,892

103,187

40,787

66,646

127,728

129,569

46,835

105,231

171,877

Nov-16

90,839

135,077

60,854

82,531

131,645

112,628

48,077

98,098

180,629

Dec-16

107,850

95,376

43,320

79,953

168,042

154,502

44,234

139,155

219,108

Jan-17

79,823

111,649

46,912

72,280

78,330

97,801

50,992

62,568

134,848

Feb-17

89,094

118,688

46,418

80,682

106,080

101,874

52,476

77,739

158,421

Mar-17

55,389

97,098

59,073

46,707

101,709

112,976

48,277

83,204

129,911

Apr-17

62,069

73,222

35,191

50,050

74,137

79,037

42,384

55,395

105,445

May-17

90,922

110,387

47,065

77,122

98,401

107,798

56,551

74,824

151,946

Jun-17

107,775

77,367

44,686

70,228

154,862

117,999

53,709

109,576

179,804

Jul-17

63,474

74,473

45,155

46,396

77,340

86,117

36,657

63,400

109,796

Aug-17

90,556

88,894

53,786

62,832

94,156

91,095

54,053

65,599

128,431

Source: Author’s collation and calculations on raw data sourced from LBMA
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1,751,517

2,099,619

1,098,602
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been aggregated from daily data and can be interpreted as follows
(LBMA, 2015):
❏ ‘Offered’ – the order quantity of metal, in troy ounces, offered
by sellers.
❏ ‘Wanted’ – the order quantity of metal, in troy ounces,
wanted by buyers.
❏ ‘Imbalance’ – the net of the offered and the wanted orders.
❏ ‘Traded’ (author’s calculation) – the minimum of the offered
and wanted orders, in other words, the short side of the market.
Note that for the monthly totals given in the tables, the traded
amount will not necessarily equate to the short side of the
market for that month. This is because the values in the tables
are aggregated from daily data.
Figure 14 compares the total volume of monthly trade for platinum
and palladium between January 2015 and July 2017.
400,000
350,000
300,000
250,000
200,000
150,000
100,000
50,000

Platinum volume

Palladium volume

Figure 14. Comparing platinum and palladium spot trade volumes on LBMA (troy ounces)
Source: Author’s collation and calculations on raw data sourced from LBMA
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What is evident from Figure 14 is that, while the volumes of trade for the
two metals are similar, platinum experienced greater volatility towards
the end of 2015. The volume of palladium trade is more stable over the
period and also fell off by less than that for platinum over the bulk of 2017.
In order to gauge the size of the LBMA spot market against the
total global demand for platinum and palladium, Table 8 presents calculations of the proportion of reported LBMA spot volumes against
total global demand for that year.36 It is clear from this data that the
reported LBMA spot market covers approximately 20 per cent of the
total trade for these two metals, at least for the two most recent complete years of data.
Table 8: Reported volume as a proportion of total demand (troy ounces)
Year

Platinum
volume

Platinum
demand

Volume
as % of
demand

Palladium
volume

2015

1,854,173

8,271,000

22%

1,751,517

9,222,000

19%

2016

1,519,251

8,227,000

18%

2,099,619

9,416,000

22%

Palladium
demand

Volume as %
of demand

Source: Author’s collation and calculations on raw data sourced from LBMA

Estimated volume of financing in the futures markets for PGMs
A futures contract is a contract to buy or sell a specific quantity of
a commodity at a specific price at a specific date in future. Futures
contracts are used by commercial entities (users of the commodity) in
order to hedge (offset) the risk of future price fluctuations relative to
the current (spot) price.
If commercial buyers of the commodity are ‘long’ (if they believe
the price will rise over time), they will be prepared to sign a contract
for future delivery at a more favourable price, provided there are
36 Note that in this case, the gross demand figure given by Johnson Matthey is used rather
than the short side of the market. This is because in the PGM markets, supply deficits
relative to demand are made up by supply from recycled sources.
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speculators who are ‘short’ (who believe the price will fall over time).
Commercial sellers of the commodity will act in the opposite manner.
Commercial entities are companies or organisations that are sellers
or buyers of the commodity. In the case of PGMs, the mining multinationals are sellers of PGMs and the automobile industry is a buyer
of PGMs. Speculators are private financial companies whose aim is to
profit from uncertainty around future price movements of the commodity. They have no inherent interest in the commodity itself and
do not take delivery of it. Commercial entities can be either buyers or
sellers of a futures contract, and likewise for speculators.
In the event, only one party to a futures contract will ‘gain’ relative
to the other, although if the price does fall and the speculator profits, the commercial entity could still arguably be seen to gain, since it
would have been able to eliminate risk.
Futures contracts rarely result in actual delivery, since they are primarily a means for financial offsetting. Instead, the seller of a contract
will apply the discount or premium of the futures contract to the spot
price of the sale of the commodity, and so realise the same turnover as
if the spot price had been the same as the contract price. On the other
hand, a futures buyer will incur the same expenditure as if the spot
price had been the same as the contract price.
Physical exchange of the commodity can take place on the spot
market once the financial offsets from the futures contract transaction
have been realised.
Futures markets and contracts for palladium and platinum
Futures contracts for platinum and palladium are traded on the
NYMEX and the TOCOM.
The NYMEX offers a platinum and a palladium contract. Volumes
data is available for the ‘front month’ (the contract closest to redemption) as well as the two outer months for the platinum contract (the
contracts to be redeemed in months 2 and 3). For the NYMEX palladium contract, volumes data is available for the front month and the
first outer month.
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The TOCOM offers two platinum contracts – a standard contract
and a ‘mini’ contract (one fifth the quantity of the standard contract)
– and one palladium contract. The mini contract is intended to add
liquidity to the market.
Basic specifications for these contracts are given in Table 9.
Table 9: Platinum and palladium futures contracts basic specifications
Exchange/Product name

Platinum

Ticker symbol

Contract size

Initial margin

NYMEX Platinum Futures

PL

50 troy ounces

US$48,100
(approx 17%)

TOCOM Platinum Futures
– Standard

JAA

500 grams

JPY150,000
(approx 11%)

TOCOM Platinum Futures
– Mini

MJAA

100 grams

N/A

NYMEX Palladium Futures

PA

100 troy
ounces

US$2,750
(approx 15%)

TOCOM Palladium Futures

JMA

500 grams

JPY60,000
(approx
23%)

Palladium

Source: TheOptionsGuide.com and TOCOM.or.jp

Futures contracts for the rest of the PGMs (besides platinum and palladium) are not available as exchange-traded derivatives but may be
available in OTC trade.

A quantification of PGMs futures trade
This section contains a selection of data condensed from a very large
base, the intention of which is to give the reader an understanding of
the magnitude of PGMs futures trade, without adding excessive and
potentially confusing detail.
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Some definitions
Margin
Because a futures contract is for a future transaction, no actual
financial flows would ordinarily result at the signing of a contract.
However, because a futures exchange is designed to enable a more
or less continual trade in contracts, existing contracts are available
for trade between buyers and sellers during the trading hours of an
exchange.
In order to protect the market, futures exchanges require each
trader to put up an amount of capital, known as ‘margin’, before they
may trade. Margin is therefore a type of collateral that is deposited
into a trader’s trading account.
Each futures contract specifies the value of the initial margin, which
is usually some constant fraction of the actual value of the contract.
With the day-to-day fluctuation in prices of the commodity, the value
of the contract fluctuates too, and this will result in profits or losses
for each trader’s account on a daily basis. The ongoing margin requirement, in the face of fluctuating prices, is known as maintenance
margin.
If the trader’s position results in a loss for the day, the maintenance
margin will increase and the trader will receive a margin call to replenish its trading account. If, on the other hand, the trader makes a profit,
this amount will be credited to its trading account.
Therefore, it should be clear that the exchange-traded futures market is not about physical delivery of the commodity, nor is it about
trading the full value of the underlying commodity as per the contract.
Instead, it is about an ongoing trade in futures contracts to generate a
financial offset – either to eliminate risk (for commercial entities) or
to potentially profit (for speculators).
Quantification
For the purposes of this chapter, distinctions can be drawn between
the following concepts.
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❏ ‘Volume’ or ‘volume of trade’ – the number of futures
contracts traded in a day.
❏ ‘Open interest’ – the number of outstanding futures contracts
at the conclusion of a day’s trade.
❏ ‘Contract price’ – the price at which the contract traded on a
particular day. Although there are several price definitions,
depending on the phase of trading, for the purposes of this
chapter we regard the closing price or the ‘settle’ price as the
price for that day.
❏ ‘Volume of funding’ – a calculation that monetises the
volume of trade. Because futures contracts are traded with
margin, and not the full value of the contract, it would not be
correct to simply calculate the value of the contract and take
that as the volume of funding. Instead, we value each contract
by the initial margin, which gives a much better indication
of actual financial commitment. Since, for there to be a
viable market, every long position must be offset by a short
position, the use of the initial margin is not an unreasonable
practice (in net, profits must equal losses). However, it
remains true that this is only an estimate of the volume of
funding, albeit a good one.

Overall size of the market
The PGM futures market can best be contextualised by comparing it
with two other highly traded commodities – Brent crude oil and gold.
While gold is a precious metal like the PGMs, crude oil is a commodity essential for the operation of the modern economy. It therefore
establishes a baseline for the size of other commodity markets.
Figure 15 plots the volume of funding of Brent crude futures against
those for gold futures for the NYMEX annually between 1974 and 2016
(although the Brent crude time series only started in 1993). This figure
is intended to give an idea of the size of the markets for PGM futures,
when compared with additional futures that follow.
Figures 16 and 17 further contextualise the PGM futures market by
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Figure 15. Volume of funding comparisons: NYMEX gold futures vs Brent crude oil futures
Source: Author’s calculations and raw data sourced from NYMEX

comparing it with that of gold and then across the two exchanges that
offer PGM futures.
It should be obvious from these figures that the PGM futures market is not as large as the gold futures market. Within the PGMs, the
palladium market is smaller than the platinum market, and this holds
for both exchanges on which these futures are currently traded.
What is interesting in Figure 17 is that the NYMEX appears to be
supplanting the TOCOM over time, with regard to both PGM futures.
TOCOM’s volumes have been falling since the turn of the century,
while NYMEX volumes for PGM futures have been rising.

Volume by exchange and contract type
Within each exchange it is possible to compare yearly and monthly
volumes for the two traded PGMs. For the NYMEX it is also possible
to compare volumes by contract redemption date, on both a yearly
and a monthly basis.
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Figure 16. Volume of funding comparisons: NYMEX
gold futures vs platinum and palladium futures

Figure 17. Volume of funding comparisons: NYMEX
platinum futures vs TOCOM futures

Source: Author’s calculations and raw data sourced from NYMEX

Source: Author’s calculations and raw data sourced from NYMEX and TOCOM

Abbreviations for Figures 16–22
PL	platinum futures contract traded on NYMEX. The number after the PL
indicates the redemption month (eg, ‘PL1’ is the front month)
PA
palladium futures contract traded on NYMEX
PLT
platinum futures contract traded on TOCOM
PLTm
mini platinum futures contract traded on TOCOM
PAT
palladium futures contract traded on TOCOM
_P
the price of a futures contract
_vol
the volume of trade of a contract
_open
the extent of open interest for a futures contract
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Figure 18. NYMEX platinum futures contracts: comparisons by redemption month (annualised data)
Source: Raw data sourced from NYMEX

Figures 18 and 19 present yearly data for the NYMEX platinum and
palladium futures, broken down by redemption month, according to
available data. Yearly data is considerably easier to read than monthly
or daily data because it smooths out the large fluctuations that are
present in higher-frequency data.
Note that in these figures, which have dual vertical axes, the lefthand vertical axis represents the number of contracts traded (or open,
depending on the variable) and the right-hand axis represents the
price of the contract in US dollars.
Figure 18 shows a general increase in platinum futures volume for
all three redemption months from 2009, with the second month growing faster than the first or third. Clearly, there is most trading activity
on the second month but the difference is not great. A further insight
is that volume continued to rise even after prices peaked in 2011. In
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Figure 19. NYMEX palladium futures contracts: comparisons by redemption month (annualised data)
Source: Raw data sourced from NYMEX

fact, volume (front month) only reached a turning point in 2015 – four
years after the price turning point. By the end of 2016, volume was still
nearly double that for 2011, indicating a robust market despite some
price softening.
Palladium did not experience the price peaks in the 2000s that platinum did. There was a peak in the year 2000 and then a pullback, but
then prices increased in net up to 2017. Volume is not as large as platinum, however, with volumes for the preceding three years roughly a
third of platinum futures volumes. This is evident in Figure 19, which
also shows a pullback in open interest from 2015 to 2016. The volumes
data for PA1 for 2011 to 2012 also shows a lack of activity and liquidity
in this market for this period. Clearly, market activity in the NYMEX
palladium futures market is sporadic.
Figure 20 shows that since 2010, TOCOM volumes for platinum
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futures are less than a third of those for NYMEX and are way off
their peaks in the late 1990s and early 2000s; and similarly for gold.
Likewise, the mini platinum and palladium futures contracts are not
highly traded at all. In 1999 the palladium contract volume was over
5 million, whereas in 2016 this had fallen substantially to approximately 31,000. The mini platinum contract, launched in 2008, never
gained much traction compared with the standard contract.
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Figure 20. TOCOM futures volumes: comparison of five commodities
Source: TOCOM

Monthly volumes data
Monthly volumes data shows far greater volatility than yearly data,
and therefore appears more ‘noisy’ than yearly data. Nevertheless, it
can give a useful graphic indication of market liquidity.
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Figures 21 and 22 present monthly data for platinum futures for
TOCOM and NYMEX, respectively. Even though the TOCOM chart is
plotted over a much longer period (2003-2017) than the NYMEX chart
(2013-2017), it is clear that there is far greater activity on the NYMEX
exchange. TOCOM activity peaks once per year and then trails off,
whereas there are multiple peaks within each year on the NYMEX.
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Figure 21. TOCOM platinum standard futures contract – monthly
Source: Raw data sourced from Tocom

These same within-year patterns are also evident for the palladium
futures contracts and for the two exchanges, as well as the TOCOM
platinum mini contract, and charts for these contracts are provided in
Appendix 2.
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Source: Raw data sourced from NYMEX

The potential value added by a prospective PGM commodities
exchange for South Africa
Since the 1970s there has been an ongoing shift away from producerdetermined prices to exchange-determined prices of commodities.
Over this period, an increasing set of commodities has gone from being
producer priced to exchange priced. Examples are gold (1975), crude oil
(1983), tin (1989), uranium (2007) and cobalt (2010) (Radetzki, 2013).
Commodities exchanges have well documented benefits, including:
❏ Th
 ey reduce price risk by allowing this risk to be hedged.
❏ Th
 ey ‘make markets’ in that they allow price discovery by
market clearing.
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❏ They broadcast prices and volumes to allow all market
participants the benefits of market information.
❏ They require the standardisation of the commodity unit.
❏ They permit financing of excess inventories that emerge in
periods of oversupply. Buying up of current supply takes
place as long as the price differential between the spot and
futures price is greater than the storage and financing costs
of inventories. This is essentially the mechanism whereby
traders absorb temporary oversupplies and help to smooth
out inter-temporal price differentials.
These factors all increase the efficiency of trade in the commodity,
which raises net profitability for the market players, although it may
erase economic rents that may have accrued to a few due to market
power imbalances before the implementation of the exchange.
A South African commodities exchange would not be the first commodities exchange for PGMs but would come into being alongside the
existing three institutions – LBMA (spot, OTC), NYMEX (futures)
and TOCOM (futures). Its members would include the South Africabased PGM producers, who would be able to trade more directly
with their clients. They would also be able to have their excess supply
financed and experience price-smoothing. These innovations would
improve returns to South African PGM producers.
South Africa-based brokers could benefit by being buyers on the
exchange and dealing with other South African companies.
South Africa-based speculators could participate in the market by
assuming risk in the futures market.
There would be obvious benefits to the establishment of the
exchange itself, but there would also be auxiliary institutions created
alongside the exchange. These would be the futures clearing house and
the inventories warehousing facility, which would create economic
benefits too, due to technology adoption and skills transfer.
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Quantifying value contribution
All these benefits could, in theory, be valued in monetary terms.
However, although it may be possible to estimate the full value addition to South Africa of a PGM commodities exchange, such an exercise
would require a comprehensive project utilising a wide range of data
and a computer simulation exercise.
What can be done within the scope of this project is to estimate the
value of only the first-round benefit to South Africa of a PGM commodities exchange, under the following assumptions:
❏ The South African PGM commodities exchange offers at
least platinum and palladium (of the PGMs) spot and futures
markets, and is able to appropriate a portion of the current
market shares of the LBMA (spot) and the NYMEX (futures).
The portion that is captured is assumed to be equal to South
Africa’s market shares of these two metals. The market share
of the TOCOM is not included, so the calculations that follow
should be regarded as a lower-bound estimate. Another
reason why these should be considered very conservative
estimates is that spot trade is assumed be equal to the South
African share of London spot trade, not the value of South
African exports of either metal, which is greater.
❏ Th
 is market-share appropriation is achieved through either
the capture of the existing business of these exchanges, or the
creation of new business, or (in all likelihood) a combination
of both. The spot market is only approximately 20 per cent
of total annual trade for the years in question, so there is
considerable spot trade that is not processed through a
formal market.
❏ Th
 e turnover of the South African PGM commodities
exchange will be some fraction of the value of total trade.
Under these assumptions, Tables 10 and 11 show some quantification
of PGM market trade for the years 2015 and 2016, in rand terms. (These
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tables are calculated using data presented earlier.) Table 10 shows the
rand values of spot and futures trade for the two exchanges for the two
years in question, while Table 11 presents the totals for these years and
then a grand total.
Table 10. Valuing spot and futures PGM trade 2015–2016
Year

Value of spot
Platinum (ZAR)

Value of spot
Palladium (ZAR)

Value of futures
Platinum (ZAR)

Value of futures
Palladium (ZAR)

2015

19,292,650,502

6,385,431,820

110,567,178,131

8,931,216,938

2016

14,849,656,766

6,806,644,823

124,875,180,576

9,260,159,659

Source: Author’s calculations

Table 11. Valuing PGM trade: totals 2015–2016 and commodity-exchange turnover
Year

Total value
Platinum (ZAR)

Total value
Palladium (ZAR)

Total
Platinum and
Palladium (ZAR)

1% as commodityexchange turnover

2015

129,859,828,632

15,316,648,758

145,176,477,390

1,451,764,774

2016

139,724,837,342

16,066,804,482

155,791,641,824

1,557,916,418

Source: Author’s calculations

Estimating a return
In general, financial exchanges draw income from membership fees,
listing fees, transaction fees and fees from the sale of data (to, for
example, Bloomberg).
If the assumption is made that the quantum of these fees amounts
to 1% of the total volume of the exchange, the final column of Table 11
shows the calculated values for the years 2015 and 2016. This 1% is therefore the turnover of the commodity exchange and is a direct injection
into the economy, with the multiplier benefits being considerably larger.
The benefits could then be accounted to include the following:
❏G
 iven the above assumption about the expected turnover
of the exchange, let’s assume that by the time the PGM
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exchange is established, the total turnover will amount to
R2.3 billion. This would be the first-round direct injection
of approximately R2.3 billion per annum from the PGM
commodity exchange, with its associated multiplier benefits.
❏ The value of the additional benefits: improved efficiency of
trade, inventory and price stabilisation for South African
PGM producers, removal of ‘middle-men’ operators,
additional business for South African brokers, business
for a commodity-exchange clearing house, business for a
commodity-exchange inventory warehouse.
❏ Foreign-exchange earnings, provided the commodity
exchange trades in rands. These would exceed what would be
the case in the absence of the exchange, because the futures
trade would previously not have been valued in rands.
❏ Tax revenue generated from all rounds of economic activity,
potentially benefiting society.
These estimates assume that PGM trade on a potential South African
commodity exchange is at the level of current global trade but there
would presumably be a transitionary phase where trade volumes are
built up to these levels.
This chapter has dealt with the trade in PGMs. Platinum, the leading
PGM, is a recent precious-metal discovery when compared with gold.
Together with palladium and rhodium, it makes up a group of elements essential to the production of auto catalysts. It is also valued for
jewellery fabrication, and as a store of value as an investment vehicle.
The market for PGMs has come off the highs that were experienced during the commodities boom of the 2000s, but the market is
expected to remain stable in the medium term. South Africa, as the
leading PGM primary producer in the world, has a significant effect
on world supply. Its output is expected to remain stable over the next
five years, despite socioeconomic fragility and political risk.
The LBMA facilitates a global spot trade in platinum and palladium.
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Although limited data on the volume of LBMA trade is available, it
is possible to calculate that for 2015 and 2016, the LBMA processed
approximately 20 per cent of global trade in platinum and palladium.
The market for platinum and palladium futures is of far greater
magnitude than the spot market, even though it is dwarfed in turn
by the gold futures and crude-oil futures markets. There are two
commodities exchanges that offer platinum and palladium futures
contracts – the NYMEX and the TOCOM. Of these, the TOCOM
seems to be declining in importance to PGM futures, whereas the
NYMEX has seen a generally increasing volume of trade – and this is
in spite of prices having softened of late.
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CHAPTER 5

Financial, technical and logistical requirements
associated with a PGM exchange

This chapter illustrates an operational framework for the workings
of a PGM exchange in South Africa. The analysis and its recommendations draw heavily from the existing experiences at the JSE’s
commodity exchange platform. However, this is not a business plan
for viability and profitability of a PGM exchange. Rather, it is a highlevel framework to illustrate the guiding principles regarding the key
operational components of an exchange.

Financial requirements
In order to appreciate the financial requirements for a PGM exchange,
a comparison can be made with any other typical exchange operation as there are no specific unique requirements. Simply illustrated,
for the exchange to be viable there should be more revenue generated
than costs incurred.
While this is a simple requirement, many a time this basic criterion is overlooked when doing the necessary business plan, so careful
assessment of the revenue and cost assumptions is required before
proceeding with the concept of the exchange business.
This section discusses the considerations and assessment of the
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financial models for the proposed PGM exchange.
Various financial models are used but we recommend building
the exchange on a model where the exchange competes for business.
In other words, the exchange should be able to demonstrate value
to wider market participants to encourage active participation. This
model is one with which the LME, CME, Euronext and JSE are all
closely aligned.
This has not always been the accepted model. In the case of the
ECX, for example, the Ethiopian government created an edict that
obligated all trade of certain commodities through the exchange.
While this is a great way for the exchange to secure transactions, most
recent reports have indicated this is not sustainable, and activity on
the ECX s truggles to show to the market its true value.
We recommend that the PGM exchange revenue model is based on
transaction fees on traded contracts. This way, the exchange is committed to introduce a contract that attracts and adds value to local
market participants to use for both spot and futures price discovery,
and price risk management.
The exchange should also charge a transaction fee for all contracts
that go to physical delivery, and this fee is typically a lot higher than
the basic execution fee. The exchange will charge a fee to both the
buyer and the seller, and a fee will be collected when the position is
initially traded, and again when either the position is traded out of or
goes into physical delivery.
The revenue potential will depend on the size of the underlying
market and expected production. The total revenue projections can
therefore be modelled off the size of the underlying production not
only in South Africa but in all the countries that could be expected to
use the newly created exchange for trading and hedging opportunities.
It is important to consider that for futures contracts, the expectation is that the futures market will trade the underlying physical
market a minimum of two times over. Therefore, the revenue projections should include a multiplier for the derivatives portion, while for
the spot or physical market it will consider only total production as
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the very best case of total product available to trade. To put this into
perspective, on the JSE’s commodity market, the most liquid whitemaize contract trades on average 15 times over each year, while some
of the other, less liquid products get to see the underlying production traded four times over. In either event, for a successful and liquid
derivatives market, the exchange will always strive to build and secure
trading activity that will see a multiple of production.
Also note that in the commodity markets globally, exchange fees
are set per contract or per underlying quantity, for example, per ton or
per kilogram, and not on value-based billing as with financial products. The reason for this is simple: commodity markets have regular
cycles, so if the exchange were to have a value per transaction and the
platinum price fell significantly, there would be a major impact on
revenue for the exchange. The opposite is also true – that the exchange
would not benefit as much with rising prices – but one only has to
look at the volatility of most commodity markets to realise that high
prices do not last for long.
On the cost side of things, the usual operational costs for any
standard exchange will apply: those for personnel and systems
(which could be the largest), information technology (IT), exchange
operations and infrastructure.
Partnering with an established exchange like the JSE could offer the
best optimisation. The JSE would be able to add the deliverable platinum contracts to its existing set of commodity products, and in so
doing make use of existing trading and settlement systems. The JSE
already offers a cash-settled platinum derivatives contract. By either
introducing a separate contract or amending the specifications of the
existing contract, the capabilities to make physical delivery in completion of a futures contract could easily be accommodated.
There are significant cost savings to be had by partnering with an
existing and already licensed exchange. Should this not be considered,
the PGM exchange would need to secure a large-enough personnel
complement to ensure that the business could be run independently
– a chief executive officer, chief financial officer, head of IT, head of
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operations, and head of business development, to name just a few of
the senior positions. The other costs to consider would be those of
securing an exchange licence and then making the annual payments
to the regulator in this regard.
Another cost that is often not considered is the connectivity costs
for the members of the exchange. Adding new products to an already
established exchange requires no new connectivity costs for member
firms and clearing entities, thereby bringing the product to market in
a more cost-effective manner.

Technical requirements
Assuming there is support to partner with an already established
exchange, the technical aspects in terms of trading, matching engine
(in that the established exchange could add the deliverable platinum
contracts to its existing set of commodity products, and in so doing
make use of existing trading and settlement systems), and the clearing and settlement solutions would be aligned to the exchange that is
already in operation.
The JSE’s commodity derivatives platform that was established in
1995 is currently on software developed in collaboration with a South
African company. That said, the JSE has embarked on a large-scale
project to align its trading and clearing software solutions across all
its asset classes, so the commodities module is expected to be replaced
in the next year or two. Whatever the case, the flexibility of the current JSE commodities system has proven how simple it is to add more
commodity products, not only those that are cash settled but also
where physical delivery is required.
The most recent addition is the implementation of Zambian-origin
deliverable maize, wheat and soya-bean contracts traded and settled
in US dollars. The JSE in recent years has also demonstrated that it is
ready and able to trade carbon credits, and more recently also tested
capabilities for a deliverable diesel contract.
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The core technical requirements to implement a platinum contract
that allow for physical delivery would consider the following four
components, which form the foundation of any commodity exchange
in order to offer trading and clearing of a deliverable futures contract.
A trading engine
A trading engine will provide access to authorised users in order to
ensure bids and offers on the required commodity. The system must
be sophisticated enough to be able to rank orders based on price and
time priority, and when there is agreement on the price, it will then
record a matched transaction for settlement purposes.
Also imperative to commodity platforms is the ability to offer calendar spreads in a versatile and dynamic manner. As with any commodity
market, participants often trade the cost of carry or ‘spread’ trade, so
it is important that the platform allows users to capture a single order
that then dynamically represents the calendar spread pricing.
What makes the JSE platform so interactive is that the calendar
spread orders are bidirectional, and so will be able to match with orders
from either the outright calendar spread order or will try to match with
two outright futures contract orders. This has proven a huge asset in
improving the liquidity of any newly listed commodity product.
The JSE also offers cross-commodity spread trades for those users
who would like to enjoy the same functionality trading across different underlying commodities, for example, the price of gold versus
platinum or platinum versus palladium.
Deal-management functionality
This allows authorised users to manage orders entered, and manage
completed orders or trades by allocating these down to specific client
level. The JSE derivatives market is one of the few exchanges globally
that from the start has required all transactions and positions down to
client level. The deal-management system allows users to allocate, assign
or divide trades, and so can be considered an administrative tool closely
linked to the trading engine. The capability has allowed the various
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derivative markets to evolve whereby dealers are able to do their own
administration and so keep the cost of the membership as affordable as
possible by obviating the need for extensive administrative teams.
A clearing and settlement system
This functionality is responsible for all the reconciliations at the end of
the day and is closely linked with each clearing member. The functionality will each day determine the daily variation margin movements
based on the published mark-to-market moves. It will also consider
the initial margin requirements and where the risk teams have recognised offset, so this is included in the calculations.
This same system will run with the physical delivery allocations when
there are deliveries of the commodity, and at the same time issue delivery invoices to both sellers making delivery and buyers taking delivery.
The JSE strongly recommends the inclusion of electronic receipts
to represent title of the commodity. As with the LME and its warrant
platform, the JSE has since 2003 offered this capability to the South
African grain market, where electronic receipts serve as title to the
underlying product.37
A physical delivery system
This is aligned with the clearing and settlement system but where it is
unique from other markets like equities and bonds, it forms the basis for
users who represent short position holders to be able to tender notice
of physical delivery. It will also keep an accurate log of all positions and
allocate stock delivered in a manner as agreed with the sector.
In the grains market, a specific random allocation formula is used
to determine which long position holder is allocated stock. This delivery system is then tightly connected with an electronic warehouse or
silo receipt system that is independently operated and forms the basis
of transferring ownership of product.
37 For more information about this independent service provider to the JSE, visit
www.silocerts.co.za
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Figure 23. Structure of JSE

Figure 23 illustrates the role of the JSE clearing house and how
this integrates with approved clearing members. These, in turn, have
agreements with approved broker members. The broker members
execute trade instructions on behalf of their clients and are obligated
to honour all client positions once entered into.
Figure 24 illustrates the current JSE commodities trading front end,
where bids and offers per product are visible to all authorised users. In
addition to this, other information such as last traded price, high, low,
volume and open interest are available for all to see.

Logistical requirements
Where logistical requirements are concerned, the market participants
would need to give direction regarding how they see physical delivery
taking place. However, the critical elements for a deliverable contract
are the same across most commodity products.
The commodity exchange requires an underlying product that can
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Figure 24. JSE commodities trading front end

be standardised, that is non-perishable and that can be easily graded
or assigned a specific quality; and then it requires operators that will
store and guarantee the quality and quantity of product as reflected on
the warehouse receipt.
The expectation is that the design would be the same for a PGM
exchange product: the market would define the quality standards, the
industry would indicate what would be best in terms of standardising the derivatives contract, and then the industry together with the
exchange would define the criteria for approved storage operators.
These operators would contribute to the integrity of the warehouse
receipts issued, as they would be required to store product and ultimately guarantee quality and quantity so that when the receipt is
presented for outloading, the product is available as committed.
Another important component of a deliverable commodities contract
is the reference point from which pricing is determined. For its contracts, the LME has only registered metal warehouses in the northern
hemisphere, where the demand for the metals is. The same applies for
many of the NYMEX products, which recognise warehouses in the US.
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For a South African (say, JSE) contract, the industry would decide
where best to consider the key reference point. As a further example,
the JSE grains contracts use Randfontein just outside Johannesburg as
their reference point for maize, since when the contract was established
20 years ago, the Reef was the largest consumption and milling area for
maize; also, the country’s rail network crossed through Randfontein.
Once the PGM market has selected its reference point, a secondary
market will naturally establish and trade the basis value of the product from various delivery/storage locations to that of the exchange’s
published reference point. To help illustrate this, consider the grains
market example again: when there is an export year in progress, maize
closer to the ports, especially Durban, will trade at a premium to the
JSE published location/transport differential. The demand for product
increases the basis value of the product.
In preparing the physical delivery process for the exchange, a
detailed chapter of the contract specifications will have to be prepared
by legal professionals in order to capture the obligations of the storage
and handling operators, but also the roles and responsibilities of the
depositories and weighmasters, and this will finally define the delivery
process and outloading procedures.

Role of storage operators
The roles and responsibilities of the storage operators that will undertake to store the commodity and guarantee quality and quantity as
represented on the face of the electronic receipt include:
❏A
 clearly defined registration process where the operator
undertakes to store a defined volume. The exchange may
require a minimum storage capacity (in ounces/tonnage) in
order to apply as a storage operator.
❏G
 uarantees, bonds or financial statements to ensure they
can honour their storage obligations and have the necessary
financial standing to do this.
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❏ On an annual basis, compliance with various audit requirements
that will include both internal and external audit confirmations
of stock held, and also of their reporting of stock over the
previous year. This will be undertaken at their own cost.
❏ Monthly reporting to the exchange to confirm stock levels as
well as any movements of product during the reporting period.
❏ Evidence of an all-risk insurance policy in place to provide
the market comfort that in the event of any losses insurance
is in place to cover this.
❏ Commitment to be available for inspection at any time by the
exchange or any other appointed person or company.
❏ Appreciation by all employees of the storage facility of the
confidentiality of the product stored. The exchange will
publish only consolidated inventory levels and never divulge
individual client holdings.
❏ Lease agreement in place for no less than two years, including
if the operator leases the premises registered on the exchange.
The exchange would need to consider if a list of approved assayers should
be registered or if this role should form part of the registered-storageoperator requirements. An option may be that the exchange register the
companies that are approved to move the product, with armoured-car
carriers approved to add more certainty to the delivery process.
The exchange should consider creating a separate registration
process for the producers that will also act as refiners or smelters, to
recognise their brand but also to ensure compliance with the traded
contract specifications.
Storage and handling fees will need to be defined and agreed to be
applicable to all physical delivery in completion of a futures contract
– the standard rates will apply only to the exchange deliverable futures
contract. For spot contracts or any other outside the exchange, the
storage operators will be able to define their own rates as they please.
The exchange could decide to register the brands that would be
acceptable for delivery in completion of an exchange contract. The
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brands could then trade at a premium or a discount in the open market. For the deliverable futures contract it is recommended that all the
registered brands be accommodated for delivery at par pricing so as
not to complicate the physical delivery process on the futures contract.
A defined set of minimum outloading conditions should be prepared and included in the detailed contract specifications document
published by the exchange. The contract specifications should include
details around the process to notify the storage operator regarding access to the commodities for outloading, the notice period, the
required documents to be presented (relying largely on the electronic
warehouse receipt issued) and which carrier company will be used to
collect and transport the commodities.

Physical delivery process
In terms of the exchange contract, most global exchanges will make
use of a ‘notice day’ and a ‘delivery day’ concept. Notice day is the
business day whereby the short position holder, via their approved
broker or clearing member, will give the exchange notice that they
intend to make delivery.
Should the JSE platform be considered, then relying on the electronic warehouse receipt issued will serve as proof of the underlying
commodity and will ensure the delivery process takes place seamlessly
over a two-business-day process.
On notice day, the exchange will process the notice of delivery,
allocate the stock to a long position holder, and generate invoices for
both short and long position holders. These invoices are typically sent to
the clearing members, who in turn pass them through to their relevant
clients. The long position holder will be required to make arrangements
so that payment can be made before 12h00 the next business day.
The next business day is known as delivery day, and in essence represents the day when transfer of ownership is effected. When payment
is received from the buyer, the electronic receipt will be transferred
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into the account of the long position holder by 14h00 on this day,
allowing for the buyer to make the necessary arrangements to outload
the product should he or she so wish. The product does not have to
be outloaded immediately and may be stored for longer, provided the
new long position holder meets all storage costs.
With the futures transaction complete, initial margin is then
returned to both buyer and seller, who will receive the funds back into
their account the next business day.
It is important to discuss the different allocation algorithms that
can be considered for allocating physical deliveries in completion
of a futures contract. Obviously, when trading in a spot market this
is not an issue, as the stock sold is bought the same day. When a
futures contract is transacted, however, the buyer and seller transact
but physical delivery will only be required on a future date, aligned
with the specific expiry date of the futures contract.
The allocation algorithms that can be considered and commonly
adopted by exchanges like the LME, CME or JSE are:
❏ First in, first out: the first long position holder to trade
receives priority for taking delivery.
❏ Last in, first out: the last long position holder to trade
receives priority for taking delivery.
❏ Random allocation: relies on a computer-generated random
algorithm to select the long position holders based on the
contracts delivered.
❏ Random allocation biased to consolidate deliveries for more
efficient logistical purposes: implemented by the JSE for
certain grain contracts, where two contracts representing
product in the same delivery point are first consolidated and
then allocated to buyers to ensure buyers can more efficiently
move the product; this avoids allocating smaller parcels to
buyers that add additional logistics costs.
The final allocation algorithm for the exchange should be agreed with the
market participants and then programmed into the clearing software.
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Finally, with any exchange traded contract, consideration should
be given to physical delivery that cannot be honoured due to either a
force-majeure situation (unforeseeable circumstances) or where the
seller is not able to honour the commitments to make delivery. In this
instance, the exchange should have the right to consider where the
force-majeure situation is warranted, or to allow for a cash settlement
of the contract. It is imperative that should the cash-settlement option
be implemented, the exchange should impose penalties and pricing
of such a nature that the option of cash settlement is considered only
in extreme situations, and that buyers and sellers are rather committed to first honour the physical delivery with underlying commodity
rather than revert to cash settlement.
This chapter has sought to discuss the more practical requirements for
the implementation of a commodities exchange. Many of the requirements are specific to any commodities market and not unique only to
the PGM space.
The strong recommendation is that the PGM product be incorporated as an additional product to the existing JSE commodities market,
as this will ensure the efficiencies of a well-established and regulated
exchange with immediate benefits to the market participants wishing to establish a local and more transparent platform for trading of
physical platinum.
The further benefits of partnering with an established exchange is
that the upfront and daily operational costs are reduced, as the new
product benefits from the use of existing technology, settlement systems and support staff.
The JSE has a sound reputation for operating a multi-asset exchange
business, and has the experience and practical knowledge of operating
commodity markets that are liquid and where physical delivery forms
the true basis for price discovery and derivative instruments provide
the ultimate price risk management tools. It is capable of a practical
and cost-effective solution for the southern African PGM markets.
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CHAPTER 6

Some key macroeconomic considerations

This chapter explores the impact of the establishment of a PGM
exchange on the various sectors of the economy, and particularly on
some of the key macroeconomic variables such as the exchange rate,
fiscal balances and the rate of inflation.
The key objective in the analysis, and its associated macro-econometric modelling, is to highlight, first and foremost, the significance
of an appropriate policy mix so as to maximise socioeconomic bene
fits resulting from a functioning commodity exchange. Inversely, it is
vital that we avoid some of the potential risks that may arise if policy
configuration is not well refined.
To illustrate the direction of potential impact on the various sectors and on some of the key macroeconomic variables, we use two
well-established technical frameworks, the Social Accounting Matrix
(SAM) model and the Computable General Equilibrium (CGE)
model, to quantify the economy-wide ramifications of a PGM commodity exchange for South Africa.
The political-economy context for this technical analysis and
quantification is the need for growing economic resilience, that is, the
capacity and the ability of the economy to withstand the inevitable
cyclical shocks that may be of domestic or global origin.
The chapter thus begins with a brief discussion of the importance
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of macroeconomic resilience, followed by an analysis of the role that a
functioning commodity exchange has on the bolstering of the economy’s resilience. The next section underscores potential adverse effects
on the rand if the operational policy framework of a PGM commodity
exchange is not finely configured. Detailed quantitative e conometric
approximations are then presented, with an emphasis on the key
macroeconomic variables. And policy implications are then summarised, along with some concluding remarks.

The importance of macroeconomic resilience
It is hard to overemphasise the importance of macroeconomic resilience for the sustainability of social development. Technically, it is
about the ability and the capacity of the economy to endure the ongoing
economic, financial, technological and geopolitical shocks that it is
exposed to with varying degrees of intensity from time to time.
Macroeconomic resilience, it may be argued, is the outcome of a
set of successful combinations of the country’s natural endowment
enhanced by a sustained or dynamic augmentation of human capital
within an appropriate sociopolitical-institutional policy framework.
Importantly, economic resilience is neither automatic nor inevitable. A rich natural endowment, for example, does not guarantee
macroeconomic resilience over time. To the contrary, it may be
argued that if appropriate and sustained beneficiation is not achieved,
the very existence of a large mineral base could lead to commodity
dependency and large-scale macroeconomic and macro-financial volatility with considerable adverse social-welfare effects. In economic
literature, this is commonly referred to as the ‘resource curse’. More
often than not, it should be emphasised, this ‘curse’ is self-inflicted:
when the natural-resource endowment of a country is not used to
diversify the production base of the nation over time, the economy
remains vulnerable to the vagaries of a narrow and limited portfolio
of goods and services. This causes overexposure to price volatility and
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other cyclical swings in the domestic and global markets.
Ultimately, the curse – or the blessing – of a commodity-based natural endowment depends on the extent of economic beneficiation and
revenue diversification achieved. Countries such as the USA, Australia
and Norway have succeeded in using their initial natural-resource
base to bring about very diversified and industrialised economic
structures that are no longer dependent on any commodity boom for
their national welfare. In contrast, countries like Venezuela, Nigeria
and Brazil have failed to convert their commodity endowment into a
diversified GDP production base.
In this context, South Africa’s case has been a partial success
over the past century. With the help of its rich natural endowment,
South Africa has succeeded in establishing a network of interrelated
industries in rail, roads, harbours, power utility, water facilities, and
a relatively large financial sector. In contrast with a century ago,
the country’s GDP is far more diversified than those of many other
resource-rich countries.
Yet the pace of natural-resource beneficiation has not kept up with
rapidly changing global and technological developments. Over the
past twenty years in particular, the policy discourse around mineral beneficiation has been too narrowly focused on downstream
industrialisation options such as jewellery markets, diamond cutting
and some such specialised market opportunities. At the same time,
national industrialisation policies have not been fully integrated with
resource-beneficiation strategies.
Meanwhile, from a macroeconomic perspective, the real value of a
rich natural-resource base lies in its ability to underpin the development of a range of interrelated industries, utilities and services where
they collectively and over time lead to much higher macroeconomic
resilience. This is particularly so when a number of industrial and service offerings develop beyond the domestic markets and secure global
market shares over time. For example, mineral-exploration services,
waste-management services and mining operations may begin by
servicing the domestic mining sector and over time become global
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players. In effect, resource beneficiation is best seen within a complex of domestic integrated activities (goods and services) which may
well partially globalise over time. The establishment of a commodity
exchange is one such channel of enhancing the integrated resourcebeneficiation complex.

Contribution of commodity exchanges to macroeconomic resilience
Commodities exchanges are feasible and economically viable only
when the host country has a meaningful market share in the global
supply of the commodity concerned. For South Africa, this applies to
the PGMs, chrome and manganese.
The loci of the commodity exchange in the complex of an integrated
mineral-beneficiation complex is illustrated in Figure 25.
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As a business enterprise, a commodity exchange has a range of
its own associated businesses, such as logistics and storage services,
legal and transactional operations, and trading and banking services.
Such economic activities in turn augment the full beneficiation value
chain. Importantly, nearly all such businesses are along the skilled,
highly-skilled and knowledge workers spectrum. As such, from a
value-extraction perspective, they have considerable multiplier effects,
leading to rising macroeconomic resilience.

Potential adverse effects of a commodity exchange on the rand
The daily volumes of spot market trade and futures contracts in PGMs
are considerable. An obvious concern, therefore, lies in the potential
impact that such volumes of trade could have on currency volatility.
This is particularly so given an already fairly volatile rand exchange rate.
Currency volatility, it is fairly safe to assume, entails adverse effects
on the entire economy. To prevent any additional rand volatility, the
governing policies for the commodity exchange’s spot and future contracts are important strategic variables. We will discuss this issue after
the econometric analysis in the following section.

Macroeconometric quantification of the PGM commodity exchange on
the economy
In this section we present and discuss results from a simulation of
the economic impact of the establishment of a PGM commodities
exchange in South Africa. To do this, we utilise a quantitative simulation using a ‘microfounded’ macroeconomic framework38 of South
Africa. The research simulates the additional output in the financialservices sector attributable to the establishment and expected annual
38 The macro model is based on its micro foundations, or built from the bottom up.
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(or longer-term) economic activity of the proposed commodities
exchange. The quantum of the financial impact is drawn from the
conservative calculations advanced in Chapter 4.
In addition to the simulation of the estimated expenditure impact
calculated in Chapter 4, two additional ‘low’ and ‘high’ scenarios are
performed for purposes of comparison. Two simulation tools are used
in order to help generalise the results.

Methodology
Experiment design
In Chapter 4, a quantum was determined for the potential turnover of
the proposed commodities exchange. This figure is intentionally conservative, essentially assuming that the commodity exchange will earn
as annual turnover 1% of the volume of spot and futures transactions
on the exchange. This addition to local output then becomes a new,
positive ‘impact’ (or ‘shock’) to the economy.
The mechanism by which this impact is assumed to affect the South
African economy is via an increase in the demand for exports of financial services. This is because the demand shock originated entirely
externally and does not displace other local demand, as would be the
case if the shock originated domestically.
In order to run the simulations, the figure derived in the previous
section must be scaled to the calibration data used in the simulations
– in this case, the 2012 SAM for South Africa (Van Seventer et al.,
2016). This SAM is the most recent one available for South Africa.
SAM vs CGE approach
A SAM is a form of input-output table that represents the entire
spectrum of resource flows in an economy. Unlike with the use of
arbitrary data, the SAM offers a high level of integrity since it is
required to balance – all receipts must equal all payments. Therefore
it is essentially an accounting framework and serves as a good basis
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for analysis in its own right or as the calibration for a CGE model.39
A CGE model is a mathematical representation of an economy,
where the building blocks of the economy are microeconomic relationships between firms, factors of production, government and the
rest of the world. From these microeconomic relationships it is possible to derive macroeconomic results, since the model represents an
entire economy. This is also the sense in which it is ‘general’ rather
than partial – it does not focus on one or two industries or factors
alone. It is ‘computable’ in the sense that alternative equilibria can be
solved for by using computers, since the model is coded for use in a
computer application. Finally, a CGE model’s solution is an ‘optimum’
solution in the sense that all of the institutions in the model (firms,
consumers/households, government and the rest of the world) are
assumed to maximise their positions based on rational behaviour.
Although they utilise the same base data, the two approaches – SAM
and CGE – differ. The CGE results are the result of economic optimisation behaviour where quantities and prices can adjust (Van Wyk
et al., 2015). For the SAM approach, the results are restricted to real
values that are calculated using expenditure multipliers. These multipliers are derived using matrix algebra on the SAM and no additional
information is added. The CGE model adds additional information in
the form of relational equations and elasticity parameters. The CGE
approach is more sophisticated and more true to economic theory
but it requires additional specialised software and skills in order to
achieve the best results.
A key difference between the two approaches is that the CGE
approach allows production sectors to be supply-constrained and factors to be unemployed. This also affects the way a sector will adjust
when it experiences a direct or indirect shock to its market demand.
Generally, the longer a positive demand shock takes to dissipate
through the economy, the greater the real expansion experienced,
39 For a more in-depth analysis of the uses of SAMs for economic impact analysis, refer to
Pyatt & Round (1985) or Breisinger et al. (2009).
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because in the course of time, supply can better adjust to demand.
However, in shorter reaction periods, constraints on supply are more
likely, and demand shocks will have a greater effect on prices than
on quantities. Another way of putting this is that supply elasticity
increases with time.
By ignoring price effects, the SAM simulation could therefore be
viewed as an approximation of the longer-term impacts, and the
CGE simulation as approximating the shorter-term impacts. In fact,
the CGE approach followed here is a comparative static approach in
that it compares two different economic states, but with no specific
knowledge of the length of the period of adjustment or the phasing
of the adjustment process within the period (Thurlow, 2002:16). This
approach also ignores the longer-term effects of investment spending,
while being able to calculate the initial impact on investment. For this
reason, as well as the point made in the previous paragraph (that supply elasticity increases with time), the full impact of the demand shock
is thus likely to be more positive for the economy than that suggested
by the simulation.
The circular flow and the effect of multipliers
Both the SAM and the CGE approach to simulating an economic shock
work on the basis of economic multipliers. A multiplier is a factor by
which one economic variable increases for a given (usually unitary)
change in another variable. Multipliers exist because of the complex
interrelationships between sectors and factors in an economy. They are
essentially capturing a final net effect for numerous small transactions
over a period of time.
Simulations are typically used to evaluate policy changes but may
also be used to evaluate shocks that arise spontaneously through the
functioning of a market economy. Examples are the discovery of oil
reserves, a large real wage hike or even the impacts of an epidemic
among the labour force.
In Figure 26 the impacts of an increase in financial-services exports
are graphically represented. The elements within the dotted area are
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Figure 26. Tracing the economy-wide impacts of an increase in financial-services exports
Source: Adapted from Breisinger et al. (2009)

‘endogenous’ in that they spontaneously change as a result of the initial
shock; the elements outside the dotted area are ‘exogenous’ in that they
do not necessarily change as a result of the initial shock. In fact, the
assumptions made about the size and power of the economy and the
behaviour of the government sector have a bearing on how exogenous
these elements are.
In the context of the agricultural sector, for instance, the direct effects
are those related to the agricultural sector and the other industries that
provide inputs to the agricultural sector – production linkages. Indirect
effects result from the rise in factor incomes (wages and interest),
which translate into taxes paid and net incomes earned by households.
This rise in household and government income leads to further rounds
of expenditure through the entire economy, according to existing
expenditure patterns. These are known as consumption linkages.
Leakages are financial flows that remove resources from the
multiplier mechanism and therefore reduce the impact of multipliers.
Imports are a typical leakage, where firms and households use some
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of their increased earnings to buy goods and services from overseas.
Government is depicted in this figure as a leakage, on account of government expenditure being policy-driven and not driven mechanically
by changes in receipts. However, increased government receipts would
reduce the deficit or allow increased government consumption expenditure, and so could still have an expansionary effect on the economy.
Constructing the simulations
The closure assumed in a simulation model refers to which elements
are assumed to be endogenous and which exogenous. These assumptions can have important effects on the results and so should be
carefully chosen and should best approximate the actual conditions
in the economy.
❏ Government: The government’s deficit is assumed to be
endogenous, in other words, an increase in government
receipts is assumed to lead to a reduction in the public-sector
deficit. This is based on the current situation of the South
African government, which faces a large public debt quantum
and has no more room to increase taxes.
❏ Savings-investment: Investment is assumed to be driven by
domestic savings. This is based on the current investment
climate in South Africa, which is relatively constrained
due to the recent downgrades of South Africa’s sovereign
creditworthiness.
❏ Rest of the world: The rest of the world is assumed to be
exogenous. This is a standard ‘small economy’ assumption
where conditions in the domestic economy do not have
any sway over the demand for its exports or their prices. In
addition, the exchange rate is assumed to be flexible, and will
adjust to imbalances in export and import demand.
❏ Factor market closures (only for the CGE simulation): Highskilled labour and capital are assumed to be fully employed
and sector-specific, while medium- and low-skilled labour
are assumed to be unemployed and mobile between sectors.
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Results
The results of the CGE simulations are discussed first under each
heading, followed by the SAM simulation results. The logic behind
this is that the CGE results can be seen as ‘shorter term’ and the SAM
results as ‘longer term’.
Only the most pertinent results are presented in the main body of
this section. Additional results data appear in Appendix 3.
In tables with percentage changes from the base, positive changes
are highlighted in green and negative changes in orange.
The exercises simulate first an 11% increase in the exports of financial services from South Africa to the rest of the world, as well as a
‘low’ scenario defined as a 5% impact, and a ‘high’ scenario defined
as a 20% impact. In Tables 12–18, the ‘Medium’ column refers to the
default scenario (11%), while the headings ‘Low’ and ‘High’ refer to the
low and high scenarios, respectively (where applicable).
Alternative scenarios are not run for the SAM analysis because the
results are linear (proportional) and therefore no new information
would be generated by running different scenarios.

Macroeconomic impacts
Components of demand, imports and GDP
The real macroeconomic impacts refer to the overall impacts on the
main macroeconomic variables from the demand perspective of the
economy, eliminating price effects. As shown in Table 12, for the default
scenario, real GDP increases by R457 million or 0.014%. The increases
in consumption spending and fixed investment are much larger in both
absolute and relative terms, but the net effect on GDP is largely dissipated
by a large increase in imports. These imports are the total of intermediate
imports by industry and government, plus final imports of consumption
goods by households. The long-term rise in import penetration of many
of South Africa’s industries is to blame for this situation (Stuart, 2018).
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Table 12. Real macroeconomic impacts: CGE (Rb 2012 prices)40
Base

Sim

Change

Medium

1,974.93

1,977.18

2.24

0.114%

0.049%

0.227%

Fixed investment

591.88

593.09

1.21

0.204%

0.090%

0.393%

Government
consumption*

633.11

633.11

0

0.000%

0.000%

0.000%

Exports

957.15

957.04

-0.11

-0.011%

0.000%

-0.056%

Imports

-988.62

-991.51

-2.89

0.292%

0.128%

0.564%

TOTAL

3,168.46

3,168.92

0.46

0.014%

0.007%

0.022%

Consumption

Low

High

*Excludes transfers

Exports and the exchange rate
Table 12 also shows a small drop in total real exports. This is caused by
a small real appreciation in the currency of 0.5% (low scenario 0.2%
appreciation, high scenario 0.9% appreciation), which is the result of
the initial increase in the export of financial services. Even though the
balance of trade deteriorates, this is not enough to offset the initial
appreciation in the currency. The issue of the real exchange rate of the
rand and the effects of the shock on it are a very important aspect of
the economic impact analysis. This topic is dealt with in more detail
in the conclusion to this section.
Inflation
The model suggests a very small increase in producer prices of 0.2%
(low scenario 0.1% increase, high scenario 0.47% increase). This is
the result of supply constraints, since the exchange-rate appreciation
works against inflation.

40 In the CGE model, government consumption is kept constant in terms of the closure
assumption. However, it will be seen in the section on government impacts that the net
impacts on government finances are positive.
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Comparison with SAM results
The results from the SAM multiplier analysis are given in Table 13,
showing just the percentage changes from base.
Table 13. SAM macroeconomic impacts41
Consumption

0.262%

Government

0.043%

Net exports

-0.080%

GDP at factor cost

0.135%

Income

0.119%

The SAM simulation shows larger increases in consumption and GDP,
and a smaller decrease in net exports than the default-scenario CGE
analysis. The latter result is largely technical, driven by the fact that the
SAM simulation cannot take exchange-rate impacts into account. The
large discrepancy in the impact to GDP is due to the much smaller net
export impact shown in the SAM analysis.
In addition, the SAM simulations show an increase in total government expenditure of 0.043%. Whereas the quantum of the coefficient
is driven by underlying sectoral statistics (Van Seventer et al., 2016), it
is the direction of change that is significant for our analysis.
Sectoral impacts
The CGE analysis produces a lot of sectoral data and some parsimony
is needed in deciding what to present.
There are two essential dimensions to sectoral data. The first is data
on ‘activity’ accounts. A SAM presents intermediate sectors as ‘activities’. These sectors produce intermediate goods and services which are
41 No comparison is shown for investment since the SAM does not have a mechanism for
generating investment demand.
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sold to ‘commodity’ sectors. And secondly, ‘commodity’ sectors are
responsible for the production of final goods and services which are
purchased for final consumption.
For the sectoral analysis presented here, we choose the level of
intermediate output to represent the state of economic activity in that
sector, gross of tax. The level of final sales will, to a large extent, track
the movements in intermediate output, but the latter best represents
the impacts to the production base of the economy.
Table 14 presents these sectoral results, with percentage changes
shown in shades of green for the positive impacts, and shades of
orange for the negative impacts. Cells that have negative entries but
are above average have light-green shading even though their font colour is orange for negative. Data cells for the alternative scenarios do
not have shading but the font colour indicates an increase (green) or
a decrease (orange).
The table has been arranged in the typical order of an industry
classification, with primary sectors at the top and tertiary sectors
at the bottom. Since this SAM was aggregated by the author from a
2012 SAM containing 62 activities, ‘other producers’ and ‘medical,
dental, veterinary and other services’ are residual accounts containing a mix of smaller sectors.
As expected, the financial-services sector benefits most, with several
other services sectors also experiencing net positive changes in output – construction, other services, other producers and government
services. The sector ‘other producers’ includes non-communications-oriented IT services, which understandably benefit from the
expansion of the financial-services sector.
On the other hand, sectors in the textile, leather and apparel categories
experience the largest reductions in output. These sectors, despite being
the subject of government industrial policy (DTI, 2015), are nevertheless
relatively ‘fragile’ and lacking in dynamism (Stuart, 2018). They are
sensitive to competition, the exchange rate and input prices.
The impacts on South Africa’s larger, more robust sectors (mining,
agriculture, food, chemicals and machinery) are far less pronounced.
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Table 14. Sectoral impacts – level of domestic activity: CGE (Rb 2012 prices)
Base

Sim

% Change

Low

High
-0.16%

Agriculture, forestry and fishing

178.91

178.76

-0.08%

-0.04%

Mining of coal and lignite

109.40

109.33

-0.06%

-0.03%

-0.11%

Other mining

370.15

369.66

-0.13%

-0.06%

-0.26%

Food

239.90

239.88

-0.01%

0.00%

-0.01%

84.23

84.21

-0.02%

-0.01%

-0.04%

Beverages and tobacco
Textiles

31.33

31.30

-0.11%

-0.05%

-0.21%

Wearing apparel

24.63

24.57

-0.26%

-0.12%

-0.51%

9.52

9.47

-0.58%

-0.26%

-1.12%
-0.79%

Leather and leather products
Footwear

11.69

11.65

-0.41%

-0.18%

Wood and wood products

46.02

45.99

-0.06%

-0.03%

-0.12%

Paper and paper products

74.96

74.88

-0.10%

-0.04%

-0.20%

Printing, publishing and recorded media

43.05

43.03

-0.06%

-0.03%

-0.11%

Coke and refined petroleum products

131.73

131.70

-0.02%

-0.01%

-0.04%

Basic chemicals

98.88

98.62

-0.26%

-0.11%

-0.50%

Other chemicals and manmade fibres

110.14

110.05

-0.08%

-0.04%

-0.15%

Rubber products

20.48

20.44

-0.22%

-0.10%

-0.43%

Plastic products

37.38

37.33

-0.13%

-0.06%

-0.25%

Glass and glass products

12.74

12.74

-0.02%

-0.01%

-0.04%

Non-metallic minerals

45.87

45.90

0.06%

0.02%

0.11%

Basic iron and steel

136.11

135.80

-0.23%

-0.10%

-0.45%

Basic non-ferrous metals

47.69

47.68

-0.02%

-0.01%

-0.04%

Metal products excluding machinery

88.81

88.61

-0.22%

-0.10%

-0.42%

Machinery and equipment

85.09

85.07

-0.03%

-0.01%

-0.05%

Electrical machinery and apparatus

49.51

49.44

-0.15%

-0.07%

-0.29%

Television, radio and communication equipment

15.47

15.45

-0.14%

-0.06%

-0.27%

Professional and scientific equipment

11.65

11.62

-0.26%

-0.11%

-0.49%

Motor vehicles, parts and accessories

176.86

176.66

-0.11%

-0.05%

-0.22%

Other transport equipment

20.13

20.10

-0.16%

-0.07%

-0.32%

Furniture

23.24

23.20

-0.20%

-0.09%

-0.39%

Other manufacturing

49.75

49.72

-0.06%

-0.02%

-0.11%

Electricity, gas and steam

139.40

139.38

-0.02%

-0.01%

-0.03%

Water supply

49.99

49.99

0.00%

0.00%

0.00%

Building construction and civil engineering

315.87

316.55

0.21%

0.09%

0.41%

Wholesale and retail trade

488.71

488.33

-0.08%

-0.03%

-0.15%

Catering and accommodation services

68.56

68.50

-0.09%

-0.04%

-0.18%

Transport and storage

382.75

382.56

-0.05%

-0.02%

-0.10%

Communications

175.27

175.25

-0.01%

-0.01%

-0.02%

Finance and insurance

479.37

480.78

0.29%

0.13%

0.55%

Business services

583.24

583.11

-0.02%

-0.01%

-0.04%

13.39

13.40

0.03%

0.01%

0.05%

Other producers

510.07

510.38

0.06%

0.03%

0.12%

General government services

911.07

911.31

0.03%

0.01%

0.05%

Medical, dental, veterinary and other services
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However, certain other secondary sectors are impacted to a greater
degree – iron and steel, metal products, professional and scientific
equipment, and furniture.
Where industries have been negatively impacted, this is the result
in varying degrees of competition for inputs and consequent input
price increases, as well as exchange-rate impacts. It is clear that any
policy or economic shock that benefits the tertiary (services) sector
will have varying negative implications for the secondary sector and,
to a lesser extent, the primary sector.
Impacts on factor income distribution
The factor income distribution refers to the distribution of the benefits
of the shock among the four factors of production: capital, low-skilled
labour, medium-skilled labour and highly skilled labour. Table 15
presents these results.
Table 15. Factor income distribution impacts: CGE (Rb 2012 prices)
Base
Capital

Sim

% Change

Low

High

1,407.27

1,409.66

0.17%

0.07%

0.33%

Low-skilled labour

227.12

226.98

-0.06%

-0.03%

-0.12%

Medium-skilled labour

366.87

367.27

0.11%

0.05%

0.21%

High-skilled labour

862.25

865.40

0.37%

0.16%

0.71%

Highly skilled labour, which is that defined as possessing a postsecondary education level, benefits most from the shock. This is to be
expected, since the services sectors that benefit most from the shock
would draw in more of this factor grouping. Also, skills shortages in
South Africa mean that this factor category would benefit from price
competition.
Capital and medium-skilled labour also benefit to some extent,
but low-skilled labour experiences a fall in income. This result is also
expected – the shock biases the economy away from the industries
and activities that most utilise low-skilled labour.
162

some key macroec onom i c c on si der ati on s
The SAM version of these results is presented in Appendix 3. Since
it does allow for price effects, the SAM results show only positive
changes for all factors, but low-skilled labour still benefits the least.
Notably, highly skilled labour benefits less than with the CGE results,
since its factor prices cannot be bid up proportionally to the excess
demand for its skills.
Impacts on household income distribution
The impacts on household income distribution are presented in
Table 16.
Table 16. Household income distribution impacts: CGE (Rb 2012 prices)
Base

Sim

Medium

Low

High

1,180.32

1,182.77

0.208%

0.091%

0.403%

Households decile* 1
Households decile 2

47.47

47.47

0.004%

0.002%

0.007%

63.54

63.55

0.013%

0.006%

0.025%

Households decile 3

77.81

77.84

0.030%

0.013%

0.058%

Households decile 4

89.20

89.23

0.040%

0.017%

0.076%

Households decile 5

103.36

103.43

0.068%

0.030%

0.130%

Households decile 6

124.96

125.10

0.113%

0.050%

0.218%

Households decile 7

162.30

162.54

0.150%

0.066%

0.288%

Households decile 8

241.46

241.96

0.207%

0.091%

0.400%

Households decile 9

467.26

468.47

0.259%

0.113%

0.501%

Households decile 10, 90–91

145.50

145.91

0.280%

0.122%

0.540%

Households decile 10, 92–93

154.73

155.16

0.284%

0.124%

0.548%

Households decile 10, 94–95

183.48

183.99

0.279%

0.122%

0.539%

Households decile 10, 96–97

252.47

253.22

0.300%

0.131%

0.581%

Households decile 10, 98–99

406.10

407.21

0.273%

0.119%

0.527%

Enterprises

* indicates household income from the poorest households in decile 1 to the richest in decile 10.

In terms of the circular-flow principle, factors pay their income to
governments, households and enterprises (firms). While capital pays
its income to enterprises, households and government, labour pays
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its income only to households. Since the lowest-income households
are paid mostly by low-skilled labour, we may expect that low-income
households would also show a negative change as low-skilled factors do.
However, all households show a positive change in income. This is
on account of the transfers paid by government to poor households
(social grants), which can be increased due to increased receipts by
government (see next section). Therefore, all households experience an increase in income, although the higher-income households
benefit far more. This is not unexpected in light of the factor income
distribution changes observed in the previous section.
A similar pattern is observed in the SAM version of the results,
which is included in Appendix 3. The smaller extremes in these SAM
results echo those seen with the factor income distribution results, for
the same reasons.
Fiscal impacts
The fiscal impacts refer to the effects of the shock on government
income and expenditure. Due to the closure requirements of the
model, current government expenditure is a policy variable and therefore fixed, but transfers can adjust to increased government income.
Although the CGE simulation allowed government savings to
increase (Table 17), in reality this increase would be applied to current expenditure and so the expansionary effects of the shock would
be slightly higher. Table 17 also shows that net income tax and total
government expenditure increase as a result of the shock.
Table 17. Fiscal impacts: CGE (Rb 2012 prices)
Net income tax
Government savings
Total current government
expenditure*
*includes consumption expenditure and transfers
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Base

Sim

369.76

369.98

15.44
847.51

Medium

Low

High

0.059%

0.031%

0.081%

16.13

4.4%

1.9%

8.6%

848.24

0.086%

0.038%

0.167%
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The SAM simulation does not place the same restrictions on the
fiscal reaction as the CGE simulation, so it is interesting to consider
the disaggregated tax impacts according to the SAM. Table 18 presents
the estimates of the increases in four different tax categories and their
percentage changes from the base.
Table 18: Disaggregated tax impacts: SAM (Rm and % change)
Base

Medium Scenario

Tax: customs and excise

28.29

0.075%

Tax: net final production taxes

298.11

0.104%

Tax: net intermediate production taxes

60.35

0.131%

579.81

0.124%

Tax: direct taxes

According to the SAM analysis, total tax received is just under
R1 billion and is comprised mostly of direct taxes on households and
enterprises. This represents a tax multiplier of approximately 0.33,
which is relatively high. The additional taxes earned by government
can be used to assist with offsetting the negative impacts to low-skilled
labour, and possibly with industrial support to those manufacturing
sectors most negatively impacted.
Exchange-rate impacts
This section uses simulation techniques to analyse the impact of a set
of three shock scenarios to the export of financial services from South
Africa. The observed results for the default 11% shock (the ‘medium’
scenario) follow. The results for the other two scenarios are roughly
proportional to the size of the shock, and the following conclusions
apply proportionately to them too.
❏ The shock is positive for consumption expenditure,
investment and government expenditure. However, due to
the extent of import penetration, much of the additional
demand is dissipated into import expenditure, and the
ultimate effect on GDP is therefore reduced.
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❏ The shock has a very small (positive) impact on producer
inflation and causes a small appreciation in the exchange rate.
❏ The sectoral impacts are generally positive for the services
sector, slightly negative for the primary sector, and more
negative for the secondary (manufacturing) sector. Within
the manufacturing sector, most affected are industries in the
clothing, textile and leather-products category, which are
economically fragile sectors but are nevertheless the subject
of industrial support in South Africa.
❏ Highly skilled labour draws the most benefit from the shock,
in terms of the increase in income earned by this factor
group. Capital and medium-skilled labour also benefit, but
low-skilled labour experiences a small reduction in income.
This is because the shock slightly biases the economy towards
the tertiary (services) sector and away from the primary and
secondary sectors.
❏ The income benefits of the shock accrue mostly to higherincome households, which benefit from being paid by
high-skilled labour and capital. Poor households still
benefit, but to a lesser degree. This is as a result of slightly
increased transfer payments from government to these poor
households (social grants).
❏ The government earns higher taxes in four tax categories
but mostly via direct taxes (income taxes). These resources
could be used to assist with offsetting the negative impacts
to low-skilled labour and possibly with industrial support
to those manufacturing sectors most negatively impacted.
Alternatively, they could be used to reduce government
indebtedness, which requires large periodic interest payments
from the fiscus.
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The impact on the external value of the rand
A positive export shock will usually appreciate a floating currency42,
and this could have negative implications for the export sector of
a small, open economy like that of South Africa. This is related to
the high global demand elasticity for primary products and basic
manufactured products, which characterise South Africa’s export
basket.
Numerous empirical studies have established the sensitivity of
the South African economy to fluctuations in the exchange rate. A
general rule is that a real appreciation in the rand will favour the
tertiary sector, and prejudice the primary and secondary sectors.
The reverse relationship is also observed (for a real depreciation),
especially in the short term. For the medium to long term, a real
depreciation raises the cost of imported plant and equipment used
by the primary and secondary sectors, and so will eventually raise
the cost of production.
For these reasons, it is very important that appropriate actions are
taken to prevent and/or minimise a real rand appreciation following the establishment of the PGM commodity exchange. These could
comprise:
❏ Splitting the currency of trade. When alternative simulations
were run using larger initial shocks, the appreciation in the
exchange rate was observed to increase further. For example,
a 100 per cent increase in the export of financial services
(which is around half of the projected volume of trade
that South Africa could capture) causes the real exchange
rate to appreciate by approximately 9 per cent. These large
shocks are not inconceivable if the commodities exchange
is denominated in rands rather than dollars and/or other
currencies. Alternatively, if the spot market is denominated
in rands, the impact on the exchange rate will be neutral,
42 ‘Floating currency’ is a technical term used in international finance to refer to a currency
that is not fixed but rather is changed, hourly or daily, by market forces.
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since the same quantum of foreign-exchange transactions
already takes place when mined platinum is exported.
The potential impacts on the rand will therefore be driven
by the operation of the futures market in rands, rather than
the spot market. This could be mitigated by splitting the
futures market away from the spot market and allowing
it to adopt a foreign currency such as the yen or dollar as
its medium of exchange. This will also greatly encourage
the adoption of the commodity exchange by international
traders, who would otherwise need to deal with the
additional variable of the projected movements in the value
of the rand in their assessments of the future value of PGMs.
Given the rand’s relative volatility among global traded
currencies, this is a major policy issue for consideration.
❏ Sterilisation of the appreciation. The South African Reserve
Bank (SARB) is committed to a stable currency and the containment of price inflation. The SARB could use the interest
rate as a tool to partially sterilise any appreciation in the rand
in the short term.
A relaxation in the South African interest rate relative
to global rates prompts the outflow of funds on the capital
account and puts downward pressure on the exchange rate.
However, there are distributional side effects to these policy
actions that would need to be considered. For example, owners of fixed-income financial products would be prejudiced,
as would the financial-services sector.

In order to minimise the impact of the PGM commodity exchange
on the mining sector, and on South African industry in general, due
attention will have to be paid to the management of any exchange-rate
shocks. Devising a mechanism for handling futures trade in a stable
international currency, and not in the rand, is a very important aspect
of securing such an outcome. The simplest, and possibly the most
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feasible, option is to allow futures contracts to be arranged in terms of
multiple currencies, driven by buyers’ preferences. This will effectively
insulate the rand against any additional currency volatility without
impacting on the potential benefits.

Policy implications
This chapter focused on the multiplier effects of the establishment
of a PGM commodity exchange in South Africa. In particular, it
explored the positive impact of a commodity exchange on improving the country’s macroeconomic resilience insofar as a commodity
exchange helps establish a number of relatively high-value-add business operations.
This is particularly significant insofar as South Africa hosts over
80 per cent of the known global PGM reserves. This suggests that
for the next fifty years or longer, South Africa will play a prominent
role in international PGM supply dynamics. Therefore, the positive
multiplier effects of a PGM commodity exchange are sustainable and
considerable. From a strategic policy point of view, this is a critical
factor to be taken into consideration in regard to the establishment of
a commodity exchange for PGMs.
The analysis has attempted a quantification of the systemic effects
of the commodity exchange under a set of assumptions. Using both
SAM and CGE, the economy-wide consequences of a PGM commodity exchange are quantified. The quantitative econometric results
highlight the considerable positive effects that an effective commodity exchange would have on the South African economy. In effect,
the analysis suggests that the establishment of a PGM commodity
exchange could, and indeed should, become integral to the country’s
industrialisation strategy. (This is also highlighted in the analysis of
Chapter 1.)
This case becomes even stronger, indeed compelling, if we bear in
mind that in addition to PGMs, there is a case for the establishment
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of a commodity exchange for manganese and for chrome in South
Africa. Whereas our quantitative analysis in this chapter focuses
on one commodity exchange, it is fairly easy to argue that if and
when three commodities exchanges are established, the overall
cumulative impact on macroeconomic resilience would be substantially higher. Indeed, a positive case of economies of agglomeration
would emerge.
Such benefits would have no material impact on the long-term
social-development trajectory if they were of a short duration.
However, in the cases of PGMs, manganese and chrome, South Africa’s
resource endowment is such that the establishment of commodities
exchanges for these commodities would last for a number of decades.
This, in turn, would result in a considerable boost in the country’s
industrial diversification and macroeconomic resilience, and a strategic repositioning of the nation in the global financial landscape. This
is the most important long-term strategic policy implication of the
chapter’s analysis.
For the short to medium term, the analysis further highlights the
potential impact a commodity exchange would have on currency
volatility, and explores ways and means of mitigating such adverse
effects. To mitigate any further currency volatility, our policy recommendation is to ensure that the commodity exchange operates within
a multi-currency trading framework. This means that for all its spot
trading contracts, it uses the rand as the currency of trade, and for all
its futures contracts, it uses whatever currency buyers prefer.
Given that futures contracts have various durations, and that the
buyers of PGMs are spread across a number of key currencies such
as yen, renminbi, euros and dollars, the chances are that a diversified
portfolio of future possible revenue (inflow) streams would emerge
over time. In the global marketplace, the affected parties would manage their own risk via the available hedging instruments for their
diverse contract durations. This would minimise volatility and safeguard the rand against any concentration risk.
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CHAPTER 7

South Africa’s PGM exchange
A proposed action plan

This report has examined the various aspects related to the feasibility
and desirability of a commodity exchange for the country’s national
PGM endowment. The various chapters have assessed the issues from
the perspectives of industrialisation, mineral beneficiation, macroeconomic growth versatility, and social-communal welfare.
The objective in this concluding chapter is not to summarise but
to integrate the various arguments, and, based on their synthesis, to
offer an implementation action plan for the establishment of a PGM
commodity exchange.
To this end, this chapter first integrates the arguments for the
national imperative of a PGM exchange. It then deals with common
misperceptions about a commodity exchange versus a marketing
board; this issue deserves clarification because during the course of
our research far too often many interlocuters equated the two concepts. Next, it summarises the technical requirements of success for a
commodity exchange, focuses on the key operational requirements of
the exchange, and outlines the necessary steps for the establishment of
the exchange. Finally, it highlights some critical communication and
political-economy aspects of the commodity exchange.
It is important to state the obvious: that the establishment of a
commodity exchange is, above all else, a major commercial and
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investment enterprise. As such, its establishment requires a financial
viability business plan. This report does not offer such a business plan.
Rather, its arguments offer a strong case for a policy framework that
would facilitate the national policy discourse for the PGM commodity exchange. Put differently, this report is focused primarily on the
public policy case for the establishment of a PGM exchange in South
Africa.

A South African PGM exchange: a national imperative
As highlighted in the previous chapters, the PGMs arguably constitute the most valuable and strategic component of South Africa’s
resource-rich national endowment. Over the past fifty years, the special qualities of these metals have ensured their growing use in a wide
variety of industrial, technological and aesthetic applications. Most
recently, the global search for clean energy and rising concerns about
the protection of the environment via emissions control have given
these metals an added embedded value.
There is little doubt that if the security of supply of the metals is
ensured, the medium- to long-term prospects for further applications
and market diversifications are strong. This is despite the fact that at
the time of writing, and in the period post the collapse of the supercycle of commodities,43 the platinum price has remained muted.
South Africa’s dominating position in the PGM sector brings with
it considerable opportunities as well as massive challenges. For the
country’s socioeconomic welfare, the protection of the value of PGM
reserves is a national imperative. To this end, a full understanding of
the demand for PGMs is critical. This applies especially in today’s world
of ever-rising complexity and widening technological disruptions.
43 The commodities super-cycle was the period roughly from 2001 to 2008 when commodity
prices rose and remained high for an exceptionally long period. Then, in August 2008, the
financial crisis led to a sharp and deep fall in commodity prices, world GDP growth, etc,
eventuating in the so-called ‘great recession’ of 2009/2010.
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Stability of supply constitutes a foundational requirement for
predictability and market stability, as well as for further market development. It is important to note that in the dynamic world of scientific
R&D, there is a nonstop search for alternatives and substitutes, all in
pursuit of minimising costs and increasing competitiveness. Relative
prices matter, as do security of supply, ease of access, and a range of
other factors.
Success in market stabilisation and market development requires
careful attention to all such underlying forces of ‘commodity demand’.
Keeping the end users’ demand dynamics in mind, and staying in
constant touch with scientific and commercial developments, are
part and parcel of protecting PGMs and/or any other major resource
endowments of the nation.
Clearly, given the significance of the PGM endowment for South
Africa’s (and indeed for southern Africa’s) welfare, full reliance cannot
be placed on the market outcome as prevails at present. As empirical evidence demonstrates, the boom and bust across business cycles
create considerable social-welfare loss in the form of job losses, fiscal
revenue losses, and instability of the GDP growth path, with associated
adverse macroeconomic consequences. The contemporary experience
of the super-cycle of commodities during the first decade of the 2000s,
with the platinum price exceeding US$2,200 per ounce in 2008 and
then falling to below US$900 during 2018, is a case in point.
It is stating the obvious to assert that ebbs and flows of business
cycles are bound to recur. The preservation of the value of the national
endowment, therefore, needs to be done within the framework of the
realities of prevailing global economic dynamics. It is in this context
that the introduction of a PGM exchange in South Africa will go a long
way towards putting in place a systemic market-based price-discovery
mechanism that will minimise (but not eliminate) price volatility. By
minimising price volatility, the exchange will ensure a far more predictable investment and employment climate for this segment of the
mining industry in the country. These developments will, in turn, provide a great deal of stability in fiscal revenues from the PGM sector.
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In addition to the above advantages, the introduction of the
exchange will facilitate, through the mechanisms of the markets, a
substantial degree of interrelated beneficiation activities within the
PGM sector. Chapter 4 discussed the details of these activities.
The establishment of a PGM exchange brings with it an array of
highly technical business activities that are at present located outside South Africa. These include the storage and grading of various
metals, spot and futures contracting services, financing/banking and
legal services associated with PGM trading, and R&D associated with
geological and fabrication services.
Importantly, all these activities involve highly skilled and high-wage
individuals. Not only are the resultant fiscal revenues vital benefits,
so too are the associated human-resource skills development and
augmentation. Both the primary and the multiplier effects of these
activities on high-skilled job creation are significant.
If suitably structured, South Africa could feasibly position itself as
a global centre of excellence for all scientific and commercial activities associated with PGMs. In today’s world of global branding and
competitive positioning of nations, the PGM exchange could become
the country’s distinctive comparative discriminator among its peer
emerging-market nations.
Of course, if the PGM exchange is successfully established, South
Africa has similar opportunities in extending the exchange in commodities such as chrome and manganese. Such a constellation of
commodities exchanges would act as a powerful game changer for the
country’s mineral beneficiation and reindustrialisation strategy, let
alone its positioning as an important financial centre.
In pursuit of this strategic national objective, the successful establishment of the PGM exchange is a national imperative.

Commodity exchange: not a marketing board
Often in the policy debate around the PGM exchange, and commodity
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exchanges in general, some business leaders and analysts equate
a commodity exchange with a marketing board. Implicit in these
comparisons is the fear of the role of the state and bureaucracy in
price setting and production allocations.
In sharp contrast to the functioning of marketing boards, a commodity exchange is a market-based commercial enterprise that
provides a platform for price discovery. This point is amply articulated
in various chapters of this report. Importantly, the prevailing globalisation of digital technology increasingly enables a real-time electronic
price-discovery platform to refine its operations to match all segments
of supply and demand within the market.
Through the functioning of the exchange, each producer determines its own short- and medium-term production plans. Unlike in
the case of marketing boards, where prices are set annually or periodically, the prices within a commodity exchange are determined via the
dynamic interplay of cumulative demand and supply across all market
segments at present and future time periods.

Technical requirements for success
A credible commodity exchange relies on some critical technical
requirements. Key among these are:
❏A
 sufficient percentage share of known global reserves.
❏A
 limited number of producers to facilitate the commercial
arrangements with the exchange, especially as regards supply
and availability of stock to the exchange.
❏A
 credible and sophisticated financial sector to enable the
smooth functioning of the exchange’s financial requirements.
❏A
 jurisdiction with an effective property-rights regime.
❏A
 n effective legal system for contract enforcement.
Given South Africa’s dominant position with regard to PGM known
global reserves, the limited number of producers, as well as other
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requirements listed above, the country meets all the necessary conditions for the introduction of a PGM exchange.

Operational requirements for success
From an operational perspective, a successful exchange would require
a set of interrelated logistical factors, including the skills and experience to operate an exchange, the availability and security of storage
facilities, relevant legal and contracting experience and skills, an efficient banking system for the day-to-day operational functioning of
the exchange, and a reliable global connectivity system.
As highlighted in Chapter 3, the JSE has been operating a commodity exchange for a number of years. As such, both the required
operational skills and the operating systems are in place. All other
major operational requirements for an effective exchange do exist in
South Africa.

Establishment requirements: transitional issues
It is evident that South Africa has both the technical and operational
capabilities for a PGM exchange. However, there are equally important
supplementary requirements related to the softer issues of stakeholder
coordination, and the resolution of the short-term offtake agreements44
that the mining houses may have, and their transfer to the exchange
or another equally credible arrangement. More broadly, the transition
issues are numerous and require careful process management.
Understandably, the PGM producers are used to guarding their
marketing information and their pricing arrangements as confidential. In particular, given that the producers are all listed entities, such
44 The contracts that customers have signed to (in this case) buy certain amounts of platinum
from mining companies. Offtake agreements can be short term or long term. They exist in
all markets and are not unique to the mining sector.
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matters are commonly price-sensitive for their shareholder investors.
Extreme care needs to be taken to make sure that the market capitalisation of the PGM producers is not adversely affected. To this end, the
space and opportunities for speculation or miscommunication with
market players should be minimised.

Communication and political-economy considerations
Communication and consistent messaging around the establishment
of a PGM exchange are vital elements of success and for safeguarding
the value of the national endowment.
Apart from the investor community, there are other equally
important stakeholders that need clear, consistent and sustained
communications by all the stakeholders involved. The government
authorities and the mining houses, in particular, have an added
responsibility to communicate the rationale for the establishment of
the exchange. The discharge of consistent communication and messaging should be done with the full recognition of the World Trade
Organisation’s rules and requirements. The PGM producers cannot
engage in, or be seen to be engaged in, price fixing.
Consistency of communication is vital for the successful management of expectations, in particular with respect to existing PGM
users and fabricators. All measures, commercial as well as diplomatic,
should be taken to place the establishment of a PGM exchange within
the framework of long-term market development: the assurance of
PGM global security of supply, and a market-based price-discovery
system that is set to eliminate asymmetric access to market information by the producers and the users. Such users may be actual or
prospective.
A significant component of the political-economy issues is related
to the welfare of the workforce within the PGM industry. An effective
PGM exchange would inject a great deal of stability of investment and
pricing into this sector, and by so doing, help stabilise employment
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conditions within the sector. Job security would improve considerably
in PGM mining and related activities. Similarly, material benefits to
mining communities would potentially rise significantly.
As important, a more stable and predictable pricing regime for
PGMs would provide a much more reliable information base for
investment decisions. Institutional and retail investors would benefit
from the availability of continuous and reliable price information that
can help their investment decisions.
Likewise, the fiscal authorities could model their expected tax collections more reliably, as the PGM and related industries would be
operating within a more stable, or less volatile, business environment.
All such political-economy issues require careful and consistent
articulation in order to avoid misunderstandings and to promote a
clear appreciation of the benefits and limitations of the PGM exchange.
The last but not the least of communication pertains to existing
interest groups that stand to lose the ‘historic’ gains they have made
within existing PGM markets. Some powerful global financial institutions have positioned themselves to benefit from the prevailing
PGM market structure. Equally, the LME is a beneficiary of this historic structure. A move to a PGM exchange in South Africa is bound
to impact negatively on their services, thus diminishing or even
destroying their revenues. This historic ‘stakeholder group’ also needs
to be engaged, and possibilities of mutual benefit explored, if at all
practicable.
It is unavoidable, though, that establishing a PGM exchange, much
as with any other structural change, will entail gainers and losers. The
losers usually mobilise and generate doubts and uncertainty around
the desirability and practicability of the proposed changes. There is
no reason to believe that this will not be the case when it comes to the
fundamental changes that are likely to obtain with the establishment
of a PGM exchange in South Africa.
Ultimately, it is a national imperative that public policy puts in place
whatever framework is conducive to the safeguarding of the value
of the country’s considerable PGM endowment. Such a framework
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should be sustainable and value enhancing, and it should have the
strategic objective of using the potential of PGMs for maximum
beneficiation and industrialisation of the country. To this end, the
implementation of the PGM exchange should be done in line with the
sound rules of professional project design and implementation.
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Uses of PGMs
Consumption and uses of PGMs

The countries that are major consumers of PGMs are the European
countries, the United States, Japan, China and India (Johnson Matthey,
2017).
The demand for PGMs is expected to increase, for example,
Germany, Britain and France announced that they would ban internal-combustion engines in the next 20 years (Mathews, 2017) as they
want to support the growth of electric vehicles. This has affected
planning for PGM mining in South Africa.
The envisaged growth in fuel-cell electric vehicles has begun,
although it is still small, with production amounting to 5,000 units in
2016. Toyota is aiming to meet a sales target of 30,000 fuel-cell electric vehicles by 2020. Germany, through a collaboration comprising
fuel suppliers, car makers and government, has started developing
a hydrogen supply network for refuelling, targeting 400 hydrogen
refuelling stations by 2023 (Johnson Matthey, 2017).
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Rhodium
foil is used in
mammography
x-ray machines.

Cancer drugs

Rhodium

Platinum compounds (cisplatin,
carboplatin and oxaliplatin)
are active ingredients in
chemotherapy drugs and have the
unique quality of inhibiting the
splitting and growth of cancerous
cells.

Palladium

Largest use of PGMs is for automobile catalytic converters – a pollution-control device
fitted to cars, trucks and motorcycles. Platinum, palladium and rhodium are coated onto
a substrate housed in the exhaust system and act as catalysts to reduce levels of exhaust
emissions. Catalysts are now required in construction and agricultural equipment.

Platinum-aluminide coatings
protect the blades from extreme
temperatures and against
corrosion.

Platinum

Auto catalysts

Aircraft
turbines

Uses

Uses of PGM
Ruthenium

Iridium isotopes
together with
platinum
are used in
brachytherapy
implants
(radioactive
implants for
radiation
therapy).

Iridium

Osmium
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Crucibles

Computer hard
disks

Ceramic
capacitators

Uses

Platinum, rhodium and iridium
and their alloys are used in
industrial crucibles – containers
in which metals are subjected to
very high temperatures.

Platinum and ruthenium
components increase storage
capacity in computer hard-disk
drives.

See Palladium.

Platinum
Palladium, and to a lesser extent
platinum, is used in coating
multi-layer ceramic capacitors
which store energy in electronic
devices in the form of an
electrostatic field. They are used
in broadcasting equipment,
mobile telephones, computers,
electronic lighting and highvoltage circuits.

Palladium

See Platinum.

Rhodium

See Platinum.
Data storage
extended, from
computing
to digital-TV
recorders
and home
data centres.
Ruthenium used
in perpendicular
magnetic
recording (PMR)
technology to
increase data
storage capacity.

Ruthenium

Iridium is used
in crucibles for
the production
of high-purity
single crystals
of various metal
oxides.

Iridium

Osmium

u ses of p g ms
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Forensic
staining

Ethylene
absorbers

Electrodes
and other
electronics

Dental

Uses
Palladium (usually mixed with
ruthenium or iridium) is mixed
with gold or silver to produce
alloys for dental inlays, crowns
and bridges.

Palladium

Rhodium

Ethylene is an odourless,
colourless gas that is often
produced by plants and released
into the atmosphere, and
accelerates the ripening process of
fruit and vegetables. A palladiumbased ethylene scavenger has
been developed that helps to keep
fruit and vegetables fresh from
harvesting until consumption.

Platinum, palladium, rhodium and iridium are used to coat electrodes, to establish
electrical contact between non-metallic parts of a circuit and control the flow of
electricity.
Small amounts of palladium are used in conductive tracks in hybrid integrated circuits
and for plating connectors and lead frames.
Palladium-containing components are used in almost every type of electronic device,
from basic consumer products to complex military hardware.

Platinum is used as a hardener in
dental alloys.

Platinum

See Palladium.

Ruthenium

See Platinum,
Palladium and
Rhodium.

See Palladium.

Iridium

Osmium
tetroxide is used
as a stain for
fingerprints and
DNA samples in
forensic science.

Osmium
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Hydrogen
purification

Platinum and rhodium are used
in the fabrication of high-quality
molten glass that is used for LCD
and plasma screens.
Palladium has the ability to
absorb hydrogen. The thin
palladium membrane allows
hydrogen to permeate but blocks
out other gases.

Fuel cells

Glass

Palladium will likely play a role
in the fuel cell, but it is not yet
known.

Platinum and ruthenium are
used in fuel cells. Fuel cells
are electrochemical devices
that convert the energy of a
chemical reaction directly into
electricity, with heat and water
as by-products. The fuel and
oxidant (oxygen or air) are
supplied externally, and fuel cells
continue to operate as long as
they are fed, so, unlike batteries,
they never ‘run out’. Platinum
is the catalyst that converts
hydrogen and oxygen to heat,
water and electricity.
Fuel cells can be used for
transport; stationary fuel cells
provide power for buildings; and
portable fuel cells can be used
for mobile homes or to power
a laptop.

Platinum is used for making
glass for televisions, monitors,
cathode-ray tubes, glass
substrates for hard disks, and
bushings for producing glass
fibre.

Palladium

Platinum

Uses

Rhodium
alloyed with
platinum is used
in fabricating
LCD glass,
plasma screens
and bushings for
glass fibre.

Rhodium
See Platinum.

Ruthenium

Iridium

Osmium

u ses of p g ms
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Military

Neuromodulation

Music

A neuromodulation device
delivers electrical impulses to
nerves (usually in the spinal
column) or directly to the brain.
Similar to pacemakers, this
involves an implanted pulse
generator to which leads with
platinum-iridium electrodes are
attached. Such devices are being
developed to treat chronic pain
and diseases such as Parkinson’s.

Fuel cells with platinum
catalysts are used in the military
for soldier portable power,
submarines, warships, and
unmanned aerial and ground
vehicles.

Jewellery

Palladium is used in concert
flutes.

Palladium is used as an alloying
element in white gold.

Investment

Palladium, iridium and
ruthenium are used in
jewellery as an alloy with
platinum to optimise platinum’s
characteristics and wear
properties.

Palladium

Coins and ETFs.

Platinum and iridium are
used in aural implants that
electrically stimulate the auditory
nerve to replace damaged or
malfunctioning cochlea in those
experiencing deafness.
Platinum and iridium are used
in retinal implants to improve
deteriorating eyesight.

Platinum

Bars, coins and exchange traded
funds (ETFs).

Implants

Uses

Rhodium
used for
electroplating to
give jewellery a
white finish.

Coins and ETFs.

Rhodium

See Platinum.

Ruthenium

See Platinum.

See Platinum.

See Platinum.

Iridium

Osmium
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Platinum-iridium electrodes
are used in pacemakers and
defibrillators to treat heart
disorders.
Platinum is used in catheters,
which are flexible tubes that can
be introduced into the arteries,
and are widely used in modern,
minimally invasive treatment of
heart disease.

Nitric acid and
other chemical
catalysts

Pacemakers
and
defibrillators

Petroleum
refining

Platinum-rhodium catalyst is
used in making nitric oxide
for the production of nitrogen
fertilizers, an important source
of plant nutrients.
Non-fertilizer uses include the
production of explosive-grade
ammonium nitrate, adipic acid
for making nylon, and toluene
diisocyanate for manufacturing
polyurethane.
Platinum is used in the
production of paraxylene. A
palladium catalyst is used in
the production of purified
terephthalic acid. Paraxylene and
purified terephthalic acid are
intermediates in the production
of polyethylene terephthalate
(PET) used for plastics and
polyester textiles.

Platinum catalysts are used in
petroleum refineries to reform
naphtha into high-octane
blending components for petrol.

Platinum

Uses

Palladium is used for upgrading
certain refinery feeds in a process
known as hydrocracking.

See Platinum.

Palladium
See Platinum.

Rhodium

Ruthenium

Iridium can
be used in
conjunction
with platinum
in a few niche
reforming
applications.

See Platinum.

Iridium

Osmium
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Platinum is used for a variety of
sensor applications, including
oxygen sensors in car-exhaust
systems, detection of carbon
monoxide in home safety
devices, and wire, foil and disk
electrodes for various sensors in
medical equipment.

Platinum is used in the
manufacture of silicones, which
are very durable materials with
high resistance to chemical
corrosion, fire and extreme
temperatures. They are also
pliable, waterproof and
electrically insulating.
The vast number of applications
of silicones include automotive
airbag coatings, furniture polish
and cleaning products, aeroplane
and automotive engine seals and
gaskets, construction sealants,
medical devices, high-voltage
cable covers, personal-care
products such as lipsticks and
shampoos, and adhesives.

Photography

Sensors

Silicones

Platinum

Platinum and palladium
processes for producing
photographic prints have been
in use since the mid-1800s.
Both metals are still used as
an alternative process today in
producing archival and museumsuitable prints.

Uses
See Platinum.

Palladium

Rhodium

Ruthenium

Iridium

Osmium
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Platinum and platinum-rhodium
alloys are used for hightemperature standard grades of
thermocouples.
Thermocouples are used to
monitor temperature in the
steel, semi-conductor and glass
industries.

Platinum

Palladium is a very promising
catalyst for a process of purifying
groundwater contaminated by
certain toxic substances that
have previously been difficult to
remove.

Palladium

See Platinum.

Rhodium

Sources: Bossi (n.d.); Johnson Matthey (n.d.); Makhuvela & Msimang (2013); Zientek et al. (2014); Zientek & Loferski (2014); Encyclopaedia Brittanica.

Water
treatment

Thermocouples

Solar
photovoltaic

Uses

Iridium
See
Ruthenium.

Ruthenium
Ruthenium
and iridium
compounds
are being
developed for
use in batteries
that store solar
energy for
electricity.

Osmium

u ses of p g ms
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APPENDIX 2

Futures contracts comparisons

Abbreviations for figures in this section
PL	platinum futures contract traded on NYMEX. The number after the PL indicates the
redemption month (eg, ‘PL1’ is the front month)
PA
palladium futures contract traded on NYMEX
PLT
platinum futures contract traded on TOCOM
PLTm
mini platinum futures contract traded on TOCOM
PAT
palladium futures contract traded on TOCOM
_P
the price of a futures contract
_vol
the volume of trade of a contract
_open
the extent of open interest for a futures contract

In figures with dual vertical axes, the left-hand vertical axis represents the number of contracts
traded (or open, depending on the variable) and the right-hand axis represents the price of the
contract in US dollars.
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Source: TOCOM

PLm_T_P

TOCOM platinum mini futures contract (monthly)
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APPENDIX 3

SAM income distribution impacts

Factor income distribution impacts: SAM (% changes only)
Factor: capital

0.14%

Factor: low-skilled labour

0.09%

Factor: medium-skilled labour

0.12%

Factor: high-skilled labour

0.14%

Household income distribution impacts: SAM (% change only)
Enterprises

0.120%

Households decile* 1

0.063%

Households decile 2

0.067%

Households decile 3

0.076%

Households decile 4

0.081%

Households decile 5

0.091%

Households decile 6

0.103%

Households decile 7

0.112%

Households decile 8

0.120%

Households decile 9

0.127%

Households decile 10, 90–91

0.127%

Households decile 10, 92–93

0.130%

Households decile 10, 94–95

0.130%

Households decile 10, 96–97

0.130%

Households decile 10, 98–99

0.130%

* indicates household income from the poorest households in decile 1 to the richest in decile 10.
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