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Executive summary 

1 Aims and methodology  

This report provides a detailed analysis of the capacity of vulnerable communities, workers 
and businesses to adjust to climate-change related impacts. For the development of resilience 
plans, it indicates both where developments warrant a programmatic response, and the 
needs of vulnerable groups as they seek a viable adjustment. 

A review of the literature on vulnerability in South Africa suggests that vulnerability should 
be evaluated in terms of financial resources, including income and savings; physical assets, 
which encompasses housing and productive resources; human capital in the form of 
education and skills; and social capital, which covers social networks at work and in the 
community. This report provides an initial review of the available data primarily for the 
affected workers and, where relevant, communities and small businesses. 

In practice, control over all these resources generally aligns not only with class but also with 
race and gender. In this study, however, several vulnerable groups, including for instance 
farmworkers and ordinary miners, include virtually no white people. Several also have few 
women members, as in the case of mechanics and miners. 

The study draws primarily on data from the General Household Survey and the Labour Market 
Dynamics Survey as well as interviews with a variety of informants, from employers to union 
organisers to government officials and researchers.  

2 The coal value chain  

The main climate-change related impacts on the coal value chain derive from a decline in 
demand at home and abroad, as countries seek to reduce their GHG emissions especially from 
electricity but also from other uses. The impacts are, however, difficult to distinguish in some 
cases from the effects of the slowdown in the South African and global economy over the past 
five years. The downturn has been particularly marked in metals refining, a major source of 
demand for electricity in South Africa.   

¢ƘŜ Ŏƻŀƭ ǾŀƭǳŜ ŎƘŀƛƴ Ƙŀǎ ōŜŜƴ ŎŜƴǘǊŀƭ ǘƻ {ƻǳǘƘ !ŦǊƛŎŀΩǎ ŘŜǾŜƭƻǇƳŜƴǘΣ ŜǎǇŜŎƛŀƭƭȅ ŦƻǊ ŜƴŜǊƎȅΣ 
petro-chemicals and metals refineries, for over a century. It is the main input for electricity 
and basic chemicals, and an important export. Coal mining employs almost 80 000 people, 
Eskom generation 12 000 and Sasol, 26 000. Some 80% of the production of coal mining is 
located in two districts in Mpumalanga - eMalahleni (formerly Witbank) and Gert Sibande. 
Eskom historically located its plants near the mines, although Medupi is in Limpopo near 
newly opened coal fields there.  

Coal sales declined by approximately 4% between 2012 and 2017. Both domestically and 
internationally, electricity generation is shifting away from coal, and Sasol aims to shift to 
natural gas from Mozambique as its main feedstock.  Coal employment fell from a high of 
90 000 in 2013 to under 80 000 in 2015, then essentially levelled out.  

Five companies account for over 80% of coal capacity in South Africa - Anglo Coal, BHP 
Billiton/ South32/SAEC, Sasol, Exxaro and Xstrata ς while a cluster of much smaller companies 
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supplies the remainder. Anglo American, Exxaro Resources, Glencore and South32 together 
ǎǳǇǇƭȅ ōŜǘǿŜŜƴ тл҈ ŀƴŘ ул҈ ƻŦ 9ǎƪƻƳΩǎ Ŏƻŀƭ consumption. 

The vulnerability analysis for coal focuses on the coal-dependent municipalities in 
Mpumalanga and on miners.  

Four municipalities in Mpumalanga have highly undiversified economies that rely heavily on 
coal mining ς eMalahleni (Witbank), Steve Tshwete (Middelburg), Govan Mbeki and 
Msukaligwa (Ermelo). Coal accounts for 44% of the economy in eMalahleni, and around 34% 
in Steve Tswhete and Msukaligwa. In eMalahleni, Steve Tshwete, Msukaligwa and Govan 
Mbeki, coal mining accounts for 26%, 17%, 14% and 11% of total employment respectively. 
Miners in these four local municipalities account for approximately 76% of total coal 
employment in South Africa. 

LƴŦƻǊƳŀǘƛƻƴ ƻƴ ǿƻǊƪŜǊǎΩ ǇŀȅΣ ǇŜƴǎƛƻƴ ŦǳƴŘǎ ŀƴŘ ǳƴŜƳǇƭƻȅƳŜƴǘ ƛƴǎǳǊŀƴŎŜ ŀǊŜ ŀǾŀƛƭŀōƭŜΣ ōǳǘ 
not on physical assets. Workers in the coal value chain (where under 15% were women) 
typically compare well with other formal workers, especially given relatively low formal 
qualifications.  In coal mining and heavy chemicals, the median pay was over R10 000 a 
month, compared to just over R5000 for other formal workers. In the electricity industry, 
median pay was closer to R15 000 a month. Some 80% of workers in the coal value chain had 
retirement funds in 2017, compared to less than 60% of other formal workers. Similarly, the 
coal value chain has a greater level of participation in the UIF than the rest of the economy, 
ranging from over 90% in coal to around 75% in basic chemicals.  

Education levels in coal mining were however slightly behind the norm for other formal 
workers. Workers with matric or less comprised 80% of the coal labour force in 2017, 
compared to 74% for formal workers outside of the value chain, 73% for heavy chemicals and 
plastics workers, and just 53% in electricity.  

The available information on social capital relates principally to the workplace, in terms of 
union membership and labour rights. Over 70% of miners are union members, as are 67% of 
workers in electricity generation and 45% in basic chemicals. In the formal economy as a 
whole, the figure is just 35%. Workers in the value chain are also more likely than most to see 
their positions as permanent (although the mining companies themselves report a high level 
of contract labour). Most workers also report that they get leave and have written contracts 
in line with labour law requirements.  

3 The metals value chain  

The transition to a low-carbon world will reshape the metals value chain, from shifting 
demand for specific metals to the methods of production to access to essential inputs, such 
as energy and water. In South Africa, reliance on coal-fuelled electricity will require 
substantial changes as domestic and foreign policies require internalisation of the costs of 
GHG emissions. Electricity accounts for just over 10% of costs in most of the value chain. It is 
however 5% or less in open-pit mines and machinery production, but exceeds half of total 
costs for electric smelters. Some activities, such as primary steelmaking, are moreover 
inherently carbon-intensive (due to the chemical reactions at play).  

!ǘ ǘƘŜ ƳƛƴƛƴƎ ǎǘŀƎŜΣ {ƻǳǘƘ !ŦǊƛŎŀΩǎ ƳŜǘŀƭǎ ǾŀƭǳŜ ŎƘŀƛƴ ƛǎ ƘŜŀǾƛƭȅ ŘƻƳƛƴŀǘŜŘ ōȅ ƎƻƭŘΣ tDaǎΣ 
iron, manganese and chrome. Sales for all metals were heavily affected by the end of the 
global metals boom that lasted from around 2002 to 2011. In 2011, prices reached 30-year 
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peaks, then dropped by between half and two thirds in dollar terms. South Africa gold has 
faced a longer term decline from the 1980s. PGMs are now seeing falling demand as recycling 
increases and auto manufacturers reduce the amount of platinum used in catalytic 
converters. In contrast, iron ore and manganese sales climbed rapidly from the early 2000s, 
largely to supply the Chinese steel boom.  

The metals value chain directly employed around 740 000 people in 2018. Miners made up 
half the jobs, with the rest equally divided between refineries and downstream machinery 
production. The value chain had shrunk from over 900 000 in 1993, mostly due to downsizing 
in gold and to a lesser extent the metals refineries. The losses were partially offset by growth 
in PGMs, iron ore and machinery production.  

Because mining and refining are highly concentrated, they are dominated largely by a few 
companies. The machinery sector, in contrast, is relatively diverse, with a number of smaller 
specialist firms as well as large subsidiaries of foreign original equipment manufacturers 
(OEMs).   

As with coal mining, the most vulnerable groups comprise miners, their communities, and 
small businesses that supply goods and services to the dominant companies or to ƳƛƴŜǊǎΩ 
households. Close to 90% of workers are men.  

Nine districts display a particularly high share of value added from the metals value chain, 
especially mining, and would be hard-hit by a decline in the industries. They are John Taolo 
Gaetsewe (iron ore) and Namakwa (copper) in the Northern Cape; Bojanala (PGMs) and Dr 
Kenneth Kaunda (gold) in the North West; the Waterberg (iron ore), Sekhukhune (PGMs) and 
Mopani (copper) in Limpopo; Lejweleputswa (gold) in the Free State; and the West Rand 
(gold) in Gauteng.  

This concentration has deep consequences for the communities relying on such activities, 
particularly rural towns that depend on mining. They include Thabazimbi in Limpopo, with 
50% employment in mining in 2018; Rustenburg in the North West with 49%; and Moses 
Kotane (also in the North West) with 38%. In Greater Tubatse in Limpopo, mining plus metals 
accounts for 31% of employment.  

As with coal, workers in the mines are well paid relative to their qualifications, which may 
make it more difficult to find alternative jobs. In 2017, the median pay for miners came to 
R11 000 a month. The median for workers in refineries and downstream manufactures, in 
contrast, was around R5000, more or less the same as earnings for other formal workers. 
Miners were also more likely than other workers to have pension funds and UIF protection.  

In terms of physical assets, case studies of the platinum belt suggested that small rural towns 
often do not provide land for miners to build houses. Instead, many miners said they lived in 
informal slums while constructing housing in other regions.  

Employees in mining and refining have lower levels of education than other formal workers. 
Between 45% and 50% of workers in these industries do not have matric, compared to under 
40% for other formal employees. Most of the rest have matric, while 12% to 13% have a 
diploma or degree. In machinery and equipment, in contrast, education is generally higher 
than for other formal workers. The share of employees with a higher education (diploma or 
degree) is about a third, compared to a quarter for formal workers in other industries. 

Workplace relations again serve as an indicator of social capital. As with coal, miners were 
more likely to belong to unions, have pension funds and UIF membership than other workers. 
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In contrast, in the metals and machinery industries, union membership, access to pension 
funds and UIF membership were in line with other formal workers.  

4 Petroleum -based transport  

Efforts to reduce GHG emissions from transport will most likely affect employment through a 
shift away from internal combustion engine (ICE) vehicles to electric and hybrid vehicles. The 
affected workers include petrol station attendants; mechanics, due to more infrequent 
service requirements; minibus taxi owners; and employees in the auto industry.  

The effects on employment will depend in part on the time required to move to electric 
vehicles in South Africa and abroad. There is little certainty about timeframes, in part because 
the change depends on government support and incentives. In this context, government 
measures to promote electric vehicle assembly in South Africa and to assist taxi drivers to 
procure electric or hybrid minibuses will affect the extent of job losses. 

In 2017, there were 625 000 workers in personal and freight road transport services; 250 000 
in auto maintenance and repairs; 130 000 in petrol stations; 140 000 in auto sales; and 80 000 
in auto assembly. The figure for transport services included 200 000 minibus taxi drivers, 
160 000 other taxi and van drivers, and 90 000 formal freight drivers.  

The share of small businesses ς employers and self-employed ς in employment in the value 
chain is relatively high, mostly because of the relatively large informal sector in transport 
services and maintenance. Small businesses in the value chain are often informal and 
precarious, providing low incomes and no benefits. Some 30% of mechanics are informal 
employers or self employed, as are 10% of minibus taxi drivers and 16% of others employed 
in road transport. The 4600 petrol stations are owned by the major petroleum giants but 
operated as franchises.  

Except in the case of auto manufacturing, which is centred in the metros of Gauteng, the 
Eastern Cape and KwaZulu Natal, the impact is likely to be dispersed across the country.  

For petrol station attendants, incomes are set by regulation at R29 an hour, compared to the 
national minimum wage of R20 an hour. In 2017, women, who made up almost a third of all 
petrol attendants, had a median income of R4000 a month, while the median for men was 
R4120. Only half of petrol attendants had a retirement fund, but they were somewhat more 
likely than other workers to belong to the UIF.  

Like other retail workers, petrol station attendants generally had to have matric, but only 5% 
had a post-secondary diploma or degree, compared to 25% of other formal workers. 
Employers argued that attendants saw the work as a stepping stone to other employment, 
which would facilitate adjustment to downsizing. Only 10% of petrol attendants were union 
members, compared to the 35% average for formal workers. They had written contracts and 
leave in line with other employees, but worked a median 48-hour week compared to the norm 
of 40 hours in other industries.   

MechanicsΩ ǊŜǎƻǳǊŎƛƴƎ varied significantly between the formal and informal sector. Formally 
employed mechanics had a median wage of R4400 a month in 2017, compared to R3250 a 
ƳƻƴǘƘ ŦƻǊ ǘƘƻǎŜ ƛƴ ǘƘŜ ƛƴŦƻǊƳŀƭ ǎŜŎǘƻǊΦ Lƴ ǘƘŜ ŦƻǊƳŀƭ ǎŜŎǘƻǊΣ ŜƳǇƭƻȅŜǊǎΩ ƳƻƴǘƘƭȅ Ǉŀȅ ŎŀƳŜ ǘƻ 
R12 000 a month; in the informal sector, where most business owners worked alone, it was 
R5000. But employers and self-employed people, as well as informal employees, do not get 
employer-supported retirement funds or unemployment insurance. In 2017 only half of all 
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waged auto mechanics in the formal sector had a retirement fund. Mechanics in micro 
businesses had some physical assets, usually premises and some equipment. There are 
however no data available on their value.  

Relatively few mechanics have completed formal artisanships, and they have low levels of 
schooling particularly in the informal sector. In the formal sector, only half had matric or 
more; in the informal sector, the share fell to a third. Still, they had significant practical skills 
that should in theory help them adapt, especially if they could be certified.  

In terms of social capital, virtually no self-employed mechanic in the informal sector belongs 
to a business association, compared to 36% of mechanics with businesses in the formal sector. 
Similarly, only 1% of waged mechanics in the informal sector said they were union members 
ƛƴ нлмтΣ ǿƘƛƭŜ ŦƻǊ ŦƻǊƳŀƭ ŜƳǇƭƻȅŜŜǎΣ ǘƘŜ ŦƛƎǳǊŜ ǿŀǎ ƻƴƭȅ мф҈Φ !ǳǘƻ ƳŜŎƘŀƴƛŎǎΩ ƳŜŘƛŀƴ ŀƎŜ ƛǎ 
48, more than a decade older than the median for other workers. Arguably that makes it more 
difficult for them to find new opportunities, although they likely have stronger social networks 
and experience.  

In transport services, the most vulnerable were the 270 000 businesspeople and workers in 
micro businesses, most of whom were taxi owners or drivers. Of these, 85 000 were self-
employed and six out of seven were in the informal sector.  

Informal business owners in transport services earned around R4000 a month and their 
employees earned a median of R2500 a month. The employees were less likely than those in 
other industries to have retirement funds or UIF. Four out of five taxi owners have a single 
taxi, and their earnings are insufficient to replace it without a government subsidy.  

Around a third of employers and two thirds of employees in very small road transport 
enterprises did not have matric, and almost none had proceeded beyond secondary school. 
That was round the same as in other small businesses, but lower than for larger enterprises. 
Most worked as drivers, which counts as semi-skilled work.  

In terms of social capital, the taxi industry was notable for the strength of business 
associations. In 2017, 60% of small business owners in the road transport industry belonged 
to a business association, compared to 20% in the rest of the economy, in part because 
association approval was needed to get a legal route. In contrast, few employees were union 
members, and only a tenth said they had a permanent position, a written contract, or access 
to any kind of leave. That was lower than workers in similarly sized businesses in other 
industries. The median hours of work for employees came to 60 hours a week; for taxi owners, 
to 50 hours.  

Finally, auto workers had relatively stable, formal and well-paid work. The median employee 
earned R7200 a month. Four out of five belonged to a retirement fund, and over nine in ten 
to the UIF. A relatively large number had matric, although fewer auto workers had post-
secondary education than in other industries. The industry had a tradition of recognising skills, 
with a fifth of its employees counting as skilled production workers compared to a tenth in 
the rest of manufacturing. Half of workers in auto were union members, with the attendant 
respect for their legal rights. 
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5 Agriculture  

The agricultural value chain is, by definition, heavily affected by changes in the climate, 
especially by increased heat and the associated rise in droughts and by more tempestuous 
rainfall. By region, droughts have become more likely in the Western Cape and Limpopo over 
the past 50 years, while temperatures have risen twice as fast in inland provinces as along the 
coast.  

Agriculture remains one of the most unequal areas of the economy. The ability to adapt to 
the climate crisis differs substantially between workers and their communities in the formal 
agro-industrial value chain, on the one hand, and households in the historic labour-sending 
regions on the other for which gardening and livestock constitute a subordinate component 
in complex livelihood strategies. In addition, the impacts of the climate crisis and the nature 
of vulnerability vary substantially between horticulture, field crops and livestock farming.  

In 2017, 785 000 people were employed in industrial agriculture, 300 000 in food processing, 
and 80 000 in the production of wine and other alcoholic beverages.  Industrial agriculture 
contributed 5% of total employment and food processing 2% (but over a quarter of 
manufacturing jobs). Employment in industrial agriculture and food processing climbed by 
around a quarter from 2010 to 2018, after shedding jobs fairly steadily from the 1980s. 

If droughts or higher temperatures lead to farm closures or consolidation, they would 
typically result in job losses for farmworkers and a loss of anticipated employment for 
seasonal workers. The prolonged drought in the Western Cape saw a net loss of around 
40 000 farm jobs, or around a fifth of the total in horticulture, field crops and mixed farming.  

Farmworkers had remarkably limited resources to respond to job losses. Median earnings for 
farmworkers came to R2500 a month for women in 2017, and R2800 for men. Only 15% of 
women farmworkers and 18% of men had a retirement fund although they belonged to the 
UIF at the same rate as other formal workers.  

CŀǊƳǿƻǊƪŜǊǎΩ ƭŀŎƪ ƻŦ ǊŜǎƻǳǊces emerged in the fact that around 9% of other workers, but only 
5% of farmworkers, relied in part on savings to tide them over while unemployed. Just 0,7% 
of former farmworkers said they received support from the UIF, compared to 1,7% of other 
jobless workers. For both farmworkers and other workers, the main source of support for 
jobless people was household members.  

The main physical asset for most low-income South African households is their homes, since 
very few own land or capital. Farmworkers, however, mostly lived in housing that was tied to 
their work. They could not buy their homes and, if they lost their jobs, could be evicted after 
ол ŘŀȅǎΩ ƴƻǘƛŎŜΦ 

Farmworkers had far lower levels of formal education than other formal workers. Fewer than 
one in seven had matric or more. Over a third had only primary, and half had some secondary. 
As a result, although farmworkers comprised just 6% of all formal workers, they made up over 
a third of those without primary schooling. 

Farmworkers appear more weakly integrated into society than other formal workers as a 
result of both lower levels of education and because they live on farms. Their limited ties 
appear in unstable employment relations, low levels of organisation, and inadequate 
observance of labour rights. For instance, less than 60% of farmworkers say they get sick leave 
and only around half have permanent jobs. In addition, an unusually large share of 
farmworkers ς over half - live in one or two person households, and they have unusually low 
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levels of communications technology services. Farmworkers also have comparatively limited 
access to social services, social grants and remittances, which underscores comparatively 
weak social support.  

The direct effects of climate change will likely be harshest on households that have farms or 
food gardens in the former labour-sending regions. They will mostly take the form of reduced 
access to water and deteriorating food security as household produce fails, rather than loss 
of employment, since most do not rely primarily on farming for income or food.  

ά²ƻƳŀƴ-ƘŜŀŘŜŘέ ƘƻǳǎŜƘƻƭŘǎΣ ƛǊǊŜǎǇŜŎǘƛǾŜ ƻŦ ǘƘŜƛǊ ŦŀǊƳƛƴƎ ŀŎǘƛǾƛǘƛŜǎΣ ƘŀŘ ƳŜŘƛŀƴ ŎŀǎƘ 
ƛƴŎƻƳŜǎ ƻŦ ǳƴŘŜǊ wнплл ŀ ƳƻƴǘƘ ƛƴ нлмуΦ ¢ƘŜ ƳŜŘƛŀƴ ƛƴŎƻƳŜǎ ƻŦ άƳŀƴ-ƘŜŀŘŜŘέ ƘƻǳǎŜƘƻƭŘǎ 
ranged from almost R5000 a month for those that did not farm at all, to R3700 for households 
that did some gardening, to R3400 a month for households that depended on farming as their 
main source of food or income. For comparison, in other parts of the country, the median 
ƛƴŎƻƳŜ ƻŦ άǿƻƳŀƴ-ƘŜŀŘŜŘέ ƘƻǳǎŜƘƻƭŘǎ ǿŀǎ wртлл ŀ ƳƻƴǘƘΣ ŀƴŘ ŦƻǊ άƳŀƴ-ƘŜŀŘŜŘέ 
households it was R10 000. Farming and gardening households tended to be more dependent 
on social grants and less on paid employment than other households. 

In the historic labour-sending regions, access to land for farming did not, in most cases, mean 
that households had a disposable asset. The vast majority farmed in their yards, which meant 
they could not simply sell their farmland. Moreover, only around half of the total, and two 
thirds of those who depended primarily on farming for a livelihood, actually owned the land. 
In terms of housing, 80% of households in the historic labour-sending regions owned their 
homes, but three quarters said their house was worth less than R100 000, compared to two 
fifths in other regions. Only just over one in ten houses in the historic labour-sending regions 
was valued at over R2 million, compared to one in four in the rest of the country.  

Over two thirds of people aged 18 to 64 in the historic labour-sending regions had less than 
matric, and only between 1% and 2% had a university degree.  

Around nine out of ten households with gardens in the historic labour-sending regions 
received social grants. That in itself would cushion them against some of the effects of climate 
change. {ƻŎƛŀƭ ƎǊŀƴǘǎ ǿŜǊŜ ǘƘŜ Ƴŀƛƴ ǎƻǳǊŎŜ ƻŦ ƛƴŎƻƳŜ ŦƻǊ ƘŀƭŦ ƻŦ άǿƻƳŀƴ ƘŜŀŘŜŘέ ƎŀǊŘŜƴƛƴƎ 
ƘƻǳǎŜƘƻƭŘǎ ƛƴ нлмуΣ ŀƴŘ ŦƻǊ ǘǿƻ ƻǳǘ ƻŦ ŦƛǾŜ ƻŦ ǘƘƻǎŜ άƘŜŀŘŜŘέ ōȅ ŀ ƳŀƴΦ wŜƭŀǘƛǾŜƭȅ ŦŜǿ 
households, however, got an old age pension or disability grant, which was at a level to lift 
two people out of poverty. They were more likely to get the child support pension, which was 
enough to support half a person at the poverty line.  

6 Tourism  

The SJRP will focus on tourism as usually understood, that is as relating to recreational travel 
rather than business, health and education. Tourism however is not a category in the standard 
industrial classification, which means that there is generally less data, and less reliable data, 
on the value chain than other industries.  

The impact of climate change and efforts to mitigate it on tourism for South Africa relate to 
both supply and demand for tourism services. In particular, on the supply side the changing 
environment affects nature-based tourism sites and, in the Western Cape, accommodation 
capacity. In terms of demand, efforts to limit emissions from long-distance travel especially 
by air could affect both international and domestic travel.  
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Statistics South Africa estimates total employment from tourism in South Africa at around 
700 000, or 4,5% of all jobs in the country. The bulk of the jobs were in accommodation and 
catering, which generated 450 000 positions in 2017. Other tourism jobs were mostly in road 
transport and retail. Tourism accounted for less than a tenth of jobs in retail, however, and 
only just over a third of those in road transport and food services. For this reason, the analysis 
of resources available to workers in tourism focuses on workers in food service and 
accommodation. 

Tourism contributed just under 3% of the GDP. Its comparatively larger share in total 
employment reflects the importance of labour-intensive activities in tourism. Since the 2010 
World Cup, tourism employment has grown at the same rate as the rest of the economy.  

Because of the importance of nature-baǎŜŘ ǘƻǳǊƛǎƳ ƛƴ {ƻǳǘƘ !ŦǊƛŎŀΩǎ ǘƻǳǊƛǎƳ ǇǊƻŦƛƭŜΣ ƛǘ ǿŀǎ 
important in a number of rural areas with few other economic opportunities. Still, it was 
centred primarily in Cape Town, Durban and Johannesburg. Gauteng, KwaZulu-Natal and the 
Western Cape accounted for two thirds of employment in accommodation and food services.   

In terms of resourcing, most tourism workers fell into the lower half of formal workers. Almost 
two thirds of employees in accommodation and food services are women, compared to two 
fifths of those in the rest of the formal sector. In 2017, their median income was R3200 a 
month; for men in the industry, it was R3800. In the informal sector of catering and 
accommodation, the median pay for women came to R2000 a month, compared to R2900 for 
men.  

Catering and accommodation workers were less likely than other formal workers to have a 
retirement fund. In 2017, 40% of men and 35% of women in formal jobs in the industry had a 
pension or provident fund. Close to 80% of both men and women paid into the UIF, however, 
which was a somewhat higher share than in other formal industries.  

Lƴ ŀŎŎƻƳƳƻŘŀǘƛƻƴΣ ǿƻǊƪŜǊǎΩ ŜŘǳŎŀǘƛƻƴ ƭŜǾŜƭ ǿŀǎ ǎƻƳŜǿƘat lower than the national norm. In 
food service, it was closer to the norm, as 45% of workers did not have matric, a similar 
number did, and the rest had some form of post-secondary education.  

One in seven formal workers in the industry, both women and men, belonged to a union. 
Almost 70% said they were permanent, close was the norm for the formal sector, in 2017. In 
the informal sector, however, only between 20% and 30% of workers said they were had 
permanent positions. Formal catering and accommodation workers were substantially less 
likely than other formal workers to have vacation and family leave, however, although they 
were almost as likely as other formal workers to get paid sick leave, however.  
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Analysis of potential impacts and 
vulnerable groups in each value chain 

1 Background and aims  

This report provides a detailed analysis of each priority value chain in terms of climate-change 
related impacts and the capacity of vulnerable communities, workers and businesses. It 
incorporates initial interviews with key informants as well as drawing on the available data. 

The report contributes to Sector Jobs Resilience Plans (SJRPs) by indicating both where 
developments warrant a programmatic response, and the needs of vulnerable groups as they 
seek a viable adjustment. Later milestones will build on this information to identify viable and 
effective programmes to mitigate the impacts of the climate crisis on employment in the 
selected value chains. 

The report starts with a discussion of the approach used to evaluate vulnerability. It identifies 
four key dimensions: income and financial assets; physical assets; human capital; and social 
capital. It then presents findings on each value chain, indicating the following in each case. 

¶ Each value-chain analysis starts by describing the scope of the value chain and some key 
economic performance indicators. This makes it possible to explore potential impacts 
around climate change as well as to identify vulnerable groups within the value chain.  

¶ A second subsection reviews the risks faced from climate change as well as policies aimed 
at mitigating it. That in turn requires analysis of the potential impacts on the value chain 
and where in the value chain they are likely to materialise; when they are likely to 
materialise; and the number, nature and location of livelihoods that stand to be 
threatened as a result. In practice, it is often difficult to disentangle the effects of the 
climate crisis and associated policy decisions from other economic trends. Moreover, in 
many cases, the timing and in some cases the location of impacts proves difficult to define 
with any precision. As a result, a core focus of the SJRPs will be to anticipate and improve 
responses to changing conditions rather than providing fixed plans.  

¶ The final subsection identifies the vulnerable groups within the value chain and analyses 
their scope in responding to potential effects on their jobs and businesses. The next 
section discusses the approach used in this analysis.  
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2 Analysing vulnerability  

Various approaches have emerged to analyse individual, group and community vulnerability 
in the face of crises, including climate change. Most of these research agendas centre on the 
effects of natural disasters. In contrast, the analysis here aims in most cases to understand 
the ability of the various groups to adjust to economic changes that result from longer term, 
often fairly gradual developments. 

A critical review of various studies in South Africa (See to Gbetibouo and Ringler 2009; Fraser 
et al. 2011) suggested the following dimensions are critical at the individual, household and 
community level. 

¶ Financial resources are defined principally by earned income and savings, including access 
to retirement funds and insurance as well as financial investments. 

¶ Physical capital for most working class South Africans includes housing and infrastructure 
and in some cases cars. In farming areas, it may include access to land and water as well 
as investments in cattle, trees and other developments. For business, it may refer to 
equipment and buildings. 

¶ Human capital is used here in the sense of skills and education, but also relates to age and 
physical ability to work. In the case of small farmers, it may incorporate the number of 
family members able to farm. 

¶ Social capital refers to family and local networks as well as the ability to leverage rights as 
a worker and a citizen. 

In practice, control over all these resources aligns largely not only with class but also with race 
and gender. Differences in resourcing by race and gender are indicated where relevant. In 
several cases, however, the vulnerable groups - for instance farmworkers and ordinary miners 
- include virtually no white people. Several value chains also employ very few women, as in 
the case of taxi drivers and miners.  

In addition to individual and household resources, community resources depend both on 
access to funds and the nature and capacity of institutions. (See Fraser et al. 2011:3; 
Gbetibouo and Ringler 2009:10-11) These dimensions will be analysed in future reports as 
part of the process of developing policy proposals. 

The various household surveys undertaken by Statistics South Africa help in providing a 
systematic overview of the resources of the various groups. They have been supplemented 
by interviews as well as academic research and policy papers. The following table indicates 
the relevant series from the Labour Market Dynamics and General Household Survey. 
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Table 1. Series from the Labour Market Dynamics 2017 and General Household Survey 2018 
that relate to vulnerability 

Dimension Labour Market Dynamics General Household Survey 

Scope Individual workers by industry, region 
and income level 

Households by region and income 
level 

Financial Median income of employers and 
employees (due to steep inequalities 
in wages, the average overstates the 
norm for most groups) 

Contribution to a retirement fund 

Contribution to the Unemployment 
Insurance Fund (UIF), which acts as a 
form of savings in case of 
retrenchment 

IƻǳǎŜƘƻƭŘ ƳŜƳōŜǊǎΩ ƻǿƴŜǊǎƘƛǇ ƻŦ 
bank accounts, investment 
accounts, informal savings accounts 
or pension funds 

Household sources of income in 
addition to wages and business 
income, such as social grants, 
remittances and pensions 

Physical  Home and car ownership, including 
rough value of house and nature of 
tenure 

Access to infrastructure by region 

Ownership of land (including nature 
of tenure) and irrigation 

Human Education level 

Skills level (reflected in occupation) 

Household size and number of other 
earners, if any 

Disability 

Social Union membership 

Workplace power reflected in ability 
to claim rights under labour laws 
(written contract, leave) and whether 
get an annual increment as well as 
how pay is set 

UIF membership (as a form of social 
insurance) 

Whether have a partner or not 

Access to social grants and other 
forms of social support 

Access to cellphone, internet and 
media (radio and television) 

Distance from amenities 

Source: Statistics South Africa. Labour Market Dynamics 2017 and General Household Survey 2018. Interactive 
datasets. Downloaded from Nesstar facility at www.statssa.gov.za in September 2019. 

Note: The General Household Survey does not provide information by industry but only by income level and 
region. Some of its findings may however be extrapolated to groups of workers based on their income level, 
education, gender and location. 

  

http://www.statssa.gov.za/
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3 The coal value chain  

¢ƘŜ Ŏƻŀƭ ǾŀƭǳŜ ŎƘŀƛƴ Ƙŀǎ ōŜŜƴ ŎŜƴǘǊŀƭ ǘƻ {ƻǳǘƘ !ŦǊƛŎŀΩǎ ŘŜǾŜƭƻǇƳŜƴǘΣ ŜǎǇŜŎƛŀƭƭȅ ŦƻǊ ŜƴŜǊƎȅΣ 
petro-chemicals and metals refineries, for over a century. The following facts underscore its 
importance for South Africa. 

¶ /ƻŀƭ ŦǳŜƭǎ ǘƘŜ ōǳƭƪ ƻŦ {ƻǳǘƘ !ŦǊƛŎŀΩǎ ŎǳǊǊŜƴǘ ŜƭŜŎǘǊƛŎƛǘȅ ƎŜƴŜǊŀǘƛƻƴ ǎǳǇǇƭȅΦ 

¶ Coal is the feed for liquid fuels and petrochemical production, which supplies a number 
of important downstream industries (notably the plastics, fertilizer and explosives 
industries) with key inputs for which there is limited domestic substitutes available. 

¶ The value chain is a substantial employer. Coal mining alone employed approximately 
87 000 employees in 2018 (Coal Mining Matters, 2019)Φ  9ǎƪƻƳΩǎ ƎŜƴŜǊŀǘƛƻƴ ǿƻǊƪŦƻǊŎŜ 
employs over 12 000 employees (Eskom, 2018a). Sasol has approximately 26 000 workers 
in South Africa (Sasol, 2018). In aggregate, this presents a total estimate of 125 000 total 
jobs that stand to be directly or indirectly affected by a transition away from coal. 
Stakeholders are to provide further detailed information on the workers directly related 
to coal in overall coal value chain and electricity and petrochemical sub value chains.   

¶ The value chain is a substantial tax contributor. Sasol alone contributed R1,3 billion to the 
national fiscus in 2018. The coal mining industry paid R1,6 billion in royalties in 2018 (Coal 
Mining Matters, 2019).  

The coal value chain, including coal mining, electricity generation, and petrochemical 
production, is highly localised to Mpumalanga. These economic activities are concentrated in 
a handful of municipalities in the province. Their economies are centred on coal, while 
adjacent economic activities such as retail, food and accommodation (beyond the coal value 
chain) are largely supported by coal value chain activities. 

Based on these facts, climate change risks, whether initiated within the country or due to 
broader macroeconomic impacts, threaten the economic contributions of the value chain. 
While more powerful stakeholders such as mining firms, state-owned entities, and skilled 
workers, such as managers and engineers, may be able to withstand these shocks and find 
alternate employment, the most vulnerable in the value chain ς miners and other low- or 
semi-skilled employees, small businesses in small mining towns that directly or indirectly rely 
on coal mining, and communities in these towns ς could be devastated. 

This risk is widely acknowledged in the coal transition literature. In other countries, such as 
the UK and Poland, that have reformed the coal sector, former coal mining towns still lag 
economically and socially as a result of insufficient support to these vulnerable groups. The 
economic impact on the affected mining towns is devastating compared to more diversified 
local economies, given that they have limited economic alternatives to coal mining (World 
Bank, 2018). 

The literature on mine closure and coal transitions identifies certain mining town traits that 
exacerbate the socioeconomic impact of declining coal employment.  The local economies 
where coal mining is concentrated in South Africa display these mix of traits. Specifically, 
these mining towns: 

¶ have a narrow economic base that is highly dependent on coal, 

¶ are isolated geographically to some degree, 
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¶ ƘŀǾŜ ŀ Ŏƻŀƭ ƳƛƴƛƴƎ άƛŘŜƴǘƛǘȅέ ǿƘŜǊŜ ǎǳŎŎŜǎǎƛǾŜ ƎŜƴŜǊŀǘƛƻƴǎ ƻŦ Ŏƻŀƭ ƳƛƴŜǊǎ ǘŜƴŘ ǘƻ ǎǘŀȅ ƛƴ 
coal mining, and where remuneration for working in the coal sector pays relatively well 
compared to other economic opportunities for the same level of education (World Bank, 
2018). 

This section first outlines the scope of the value chain in South Africa. It then indicates the 
likely impacts of climate change and measures to mitigate it. The final section identifies 
vulnerable groups within the value chain and their resources for responding to a downturn in 
coal.  

3.1 Scope 

The following figure illustrates the coal value chain in South Africa. It starts with coal, which 
is both consumed domestically and exported. Domestically, coal goes principally for 
generating electricity, for chemicals and liquid fuel production, and to metal refineries.  

Figure 1. The coal value chain 

 

Coal mining and electricity generation are concentrated in Mpumalanga, where 80% of the 
production of coal occurs. The eMalahleni (formerly Witbank) and Highveld coalfields account 
for 75% of coal production in South Africa (DoE, n.d.). Coal mining also occurs in Ermelo, which 
is in the Gert Sibande district municipality. The map below indicates the locations of the major 
producers of coal ς Anglo, South32/BHP/SAEC, Exxaro, Glencore, and Sasol. 
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Figure 2. Location of coal mines, 2018 

 
Source: Author, based on Google Maps and DMR 

Coal is extracted via two methods ς surface (opencast) and underground mining. In South 
Africa, approximately 51% of coal is mined underground, while the remaining 49% is mined 
via open-pit methods (DoE, n.d., p. 4). Surface mining is associated with comparatively lower 
capital expenditure, lower operating costs, higher efficiency in mineral extraction, and higher 
labour productivity. Underground mining in contrast generates higher employment but also 
has higher energy requirements and greater occupational/safety hazards. In evaluating the 
impact of climate change, it is important to identify which mines are the major employers, 
which would likely correspond to underground mining activities. 

Around 40% of coal is exported directly by the mining companies. Almost two thirds of the 
rest are used for electricity generation, with Sasol accounting for close to a quarter. (Graph 
1) 

Graph 1. Downstream consumers of coal 

 

Source: (DoE, 2018). Coal Resources ς Overview. Accessed at http://www.energy.gov.za/files/coal_frame.html 
on 1 May 2019 

http://www.energy.gov.za/files/coal_frame.html%20on%201%20May%202019
http://www.energy.gov.za/files/coal_frame.html%20on%201%20May%202019
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aƻǎǘ ƻŦ 9ǎƪƻƳΩǎ Ŏƻŀƭ-fired plants are located in Mpumalanga to be near the mines. (See 
Figure 3.) As a result, changes in demand for coal can affect employment and growth in these 
districts through downsizing in both mining and generation. The newest plant, Kusile, is 
located just outside of eMalahleni. One of its newer plants, Medupi, is close to more recently 
developed coal mines in Limpopo. 

Figure 3. Location of Eskom plants by type 

 
Source: (Eskom, 2018a). Integrated Annual Report 2018. Pp. 147. Accessed at 
http://www.eskom.co.za/IR2018/Documents/Eskom2018IntegratedReport.pdf  on 19 April 2019 

  

http://www.eskom.co.za/IR2018/Documents/Eskom2018IntegratedReport.pdf
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3.2 Major trends in the value chain  

3.2.1 Sales, value add and exports 

South African sales of coal are indicated below, in volume and value terms. Coal sales declined 
by approximately 4% between 2012 and 2017. 

Graph 2. Production volume and value in thousands of current rand of coal, 2007 to 2017 

 
Source: Calculated from(Minerals Council South Africa, 2018, p. 44). Accessed at 
https://www.mineralscouncil.org.za/ on 27 April 2019. 

Exports of coal in constant rand terms have slowed since the end of the commodity boom, 
falling from average annual growth of 4,4% a year between 2002 and 2012 to just 1,8% a year 
from 2012 to 2018. In volume terms, however, the average annual rate of growth remained 
virtually unchanged at just under 1% a year from 2002 to 2018. As a result, the share of coal 
ƛƴ {ƻǳǘƘ !ŦǊƛŎŀΩǎ ǘƻǘŀƭ ŜȄǇƻǊǘǎ Ƙŀǎ ǊŜƳŀƛƴŜŘ ŜǎǎŜƴǘƛŀƭƭȅ ǳƴŎƘŀƴƎŜŘ ŀǘ ŀǊƻǳƴŘ т҈ όŎŀƭŎǳƭŀǘŜŘ 
from Quantec trade series at HS 6 digit). 

9ǎƪƻƳΩǎ ǎŀƭŜǎ ƘŀǾŜ ŘŜŎƭƛƴŜŘ ǎǘŜŀŘƛƭȅ ƛƴ ǘƘŜ Ǉŀǎǘ ŦƛǾŜ ȅŜŀǊǎΣ ŀǎ Graph 3 shows. The fall in 
electricity sales resulted from a number of factors. They include relatively slow economic 
growth in recent years as well as the closure of energy-intensive smelters as the price of 
electricity has increased rapidly in real terms, which also encouraged electricity efficiency by 
ŎƻƴǎǳƳŜǊǎΦ Lƴ ŀŘŘƛǘƛƻƴΣ 9ǎƪƻƳΩǎ ǎŀƭŜǎ ƘŀǾŜ ōŜŜƴ ŀŦŦŜŎǘŜŘ ōȅ ŀ ǎƘƛŦǘ ǘƻ ǊŜƴŜǿŀōƭŜ ŜƴŜǊƎȅ ōƻǘƘ 
on the national grid and off it. The largest declines in sales (in GWh) over the 2013/14-2017/18 
period occurred amongst industrial consumers, who decreased electricity consumption by 
12% (Eskom, 2018b). 

https://www.mineralscouncil.org.za/
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Graph 3: Eskom electricity sales by consumer type (GWh) 

 
Source: Eskom Annual Reports for relevant years. 

 

3.2.2 Profitability  

Profitability for coal mining can be assessed using figures for the gross operating surplus for 
the industry (see Graph 4). Between 2002 and 2011, surpluses in coal grew on the back of the 
global commodity boom, which saw high dollar prices for coal. After 2011, surpluses declined 
through 2015 and then recovered somewhat. 

Graph 4. Gross operating surpluses in coal mining, 2002, 2008 and 2015 to 2017. 

 
Source: Calculated from Quantec. EasyData. Interactive dataset. Downloaded from www.quantec.co.za in May 
2019. 

Eskom has faced substantial losses in the past two years. The losses arise fundamentally from 
its inability to manage down its costs as demand has declined (Eskom, 2018a). The process is 
however ƳŜŘƛŀǘŜŘ ōȅ ǘƘŜ ŦŀŎǘ ǘƘŀǘ 9ǎƪƻƳΩǎ ǇǊƛŎŜǎ ŀǊŜ ǎŜǘ ōȅ ŀ ǊŜƎǳƭŀǘƻǊΣ ǘƘŜ bŀǘƛƻƴŀƭ 9ƴŜǊƎȅ 
Regulator of South Africa (Nersa). Nersa is legally required to set prices that permit an 
adequate rate of return if Eskom uses its resources efficiently. When the regulator finds that 

http://www.quantec.co.za/
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Eskom could do more to cut costs, however, it can give Eskom less than it has requested, 
resulting in losses unless the National Treasury provides a cash injection of some kind, which 
diverts from other national priorities. 

Graph 5. Eskom profits and losses, 2014 to 2018 

 
Source: Calculated from Eskom Annual Integrated Reports (2015 ς 2018) 

Like Eskom, Sasol has seen a decline in production in recent years, as the following graphs 
show. In addition, it plans to shift from coal to gas, imported from Mozambique, in order to 
reduce its emissions intensity. Both of these trends are likely to reduce its demand for coal, 
should additional gas supply be secured and an effective regulatory framework implemented. 

Graph 6. Sasol chemical sales 

A. Base chemicals 
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B. Performance chemicals 

 
Source: Sasol Integrated reports for relevant years. 

3.2.3 Employment  

The coal mining sector employed around 89 000 people in 2018, accounting for 20% of all 
mining jobs (Graph 7) Employment has been volatile since 2013, with a fall of around 15% 
between 2013 and 2016 followed by a recovery in the next two years.   

Graph 7. Employment in coal mining, 2007 to 2018 
 

 
Source: Calculated from MCSA. 2019. Page 13. Accessed at https://www.mineralscouncil.org.za/ on 17 October 
2019. 

In 2018, Eskom employed almost 50 000 workers, around 40% more than a decade earlier. 
Management argued that it was overstaffed by around 15 000 positions. Virtually all of the 
excess jobs were in distribution, customer and auxiliary services, with only 4% in generation 
(Calculated from Eskom 2018a, pp. 110-1) 

Sasol employs around 30 000 workers directly in its international operations, of which 
approximately 26 000 are located in South Africa.  

65,484
70,791

74,025
78,58

83,244
88,039 86,106

77,747 77,259
82,372

89,647

0

10

20

30

40

50

60

70

80

90

100

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

https://www.mineralscouncil.org.za/


 

12 
 

3.2.4 Ownership and control  

a. Coal mining 

The coal mining industry is highly concentrated with a handful of firms sharing majority of the 
market. Five firms account for over 80% of coal capacity in the country ς Anglo Coal, BHP 
Billiton/South32/SAEC, Sasol, Exxaro and Xstrata (Fossil Fuel Foundation, 2011, p. 33) A 
cluster of much smaller firms account for the rest of production. They include Optimum Coal, 
Umcebo Mining, Shanduka, Eyethu, Anker Coal, Coal of Africa, Eyesizwe Coal, Sudor Coal and 
Riversdale. 

Graph 8. Coal Mining Market Shares by Capacity 

 
Source: (Fossil Fuel Foundation, 2011, p. 33). Accessed at http://www.fossilfuel.co.za  on 2 May 2019 

b. Electricity and petrochemicals  

The electricity and petrochemical sub-value chains are dominated by Eskom and Sasol 
ǊŜǎǇŜŎǘƛǾŜƭȅΦ 9ǎƪƻƳΩǎ ŜƭŜŎǘǊƛŎƛǘȅ ƛǎ Ƴŀƛƴƭȅ ǎƻƭŘ to municipalities, who in-turn sell electricity to 
households, businesses and the public sector. About 40% is sold directly to large industrial 
customers -mostly mines and metal refineries. Sasol owns its own coal mines that almost 
entirely supply its coal-to-liquids operations. It produces both liquid fuels and a diverse array 
of chemicals that form inputs to a variety of downstream markets, most notably plastics, 
fertilizer and explosives industries, as well as the basic and speciality chemicals industries. 
Sasol also exports basic and speciality chemicals regionally and internationally. 

Anglo American, Exxaro Resources, Glencore and South32 together supply between 70% and 
ул҈ ƻŦ 9ǎƪƻƳΩǎ Ŏƻŀƭ ŎƻƴǎǳƳǇǘƛƻƴΣ ǿƘƛŎƘ ǊŀƴƎŜǎ ōŜǘǿŜŜƴ млс ŀƴŘ мнл Ƴƛƭƭƛƻƴ ǘƻƴƴŜǎ ŀ year. 

c. Coal transport  

The means of transport used for coal largely depends on its destination. Only 10% of coal is 
transported by rail, mostly for export, while 60% is moved by conveyor systems to nearby 
electricity plants, and 30% is transported by road (Engineering News, 2019). 

Engagements with coal transporters have revealed that the coal trucker market is segmented, 
with small, black, and sometimes female truck companies; larger trucking companies; and 
single-truck operators. Smaller truckers possess between 15 to 20 trucks per company, own 
a total of approximately 700 trucks, and focus exclusively on coal. A ratio of two drivers per 

http://www.fossilfuel.co.za/
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truck is preferred to operate an efficient fleet. Large trucking companies tend to have a fleet 
of a 100 trucks or more per company and own a total fleet of approximately 2000 trucks in 
total. Most transport coal along with other bulk commodities and other products. Not much 
is known about single truck operators but these tend to be entrepreneurs who only own one 
truck and access a lucrative contract. A single truck and tipping trailer costs in excess of R2 
million and trucking companies also have to purchase land to park their trucks.  

Figure 4. Market share of coal transporters 

 

Representatives of the coal transporters estimated that they employ a total of approximately 
4000 workers. That would give a ratio of almost six workers per truck and is likely overstated. 
Truck drivers are generally sourced from the locality and earn a total income of approximately 
R20 000 a month, of which R12 000 is taken home after the deduction of benefits such as UIF 
ŀƴŘ ǇŜƴǎƛƻƴΦ ¢ǊǳŎƪ ŘǊƛǾŜǊǎ ŀǊŜ ǊŜǉǳƛǊŜŘ ǘƻ ƘŀǾŜ ŀ /ƻŘŜ мп ŘǊƛǾŜǊΩǎ ƭƛŎŜƴǎŜ ŀƴŘ Ŏƻŀƭ 
ǘǊŀƴǎǇƻǊǘŜǊΩǎ ǇǊŜŦŜǊ ǘƻ ƘŀǾŜ ŜȄǇŜǊƛŜƴŎŜŘ ŘǊƛǾŜǊs (over three years) as the insurance costs are 
lower. Beyond these requirements, truck drivers do not need to possess a specific level of 
education.  

For power generation, there are two transport arrangements with Eskom. The first is a Free 
Carrier Arrangement (FCA) which involves transporters that are directly contracted to Eskom. 
Some 58 of these transporters were contracted under a four-year deal from 2014 to 2018. 
The other arrangement is referred to as Delivered (DEL), where the mines contract with 
transporters directly (IOL 2017).  

Additional information will have to be derived from engagement with the relevant business 
ŀǎǎƻŎƛŀǘƛƻƴǎ ŀƴŘΣ ƛŦ ǊŜƭŜǾŀƴǘΣ ǘǊŀƴǎǇƻǊǘ ǿƻǊƪŜǊǎΩ ǳƴƛƻƴǎΦ ¢ƘŜ ǎƳŀƭƭ ǎƛȊŜ ŀƴŘ ƭƛƳƛǘŜŘ ŎŀǇƛǘŀƭ ƻŦ 
certain coal transporter segments makes them vulnerable to downsizing. 

3.3 Impacts  

This section outlines the likely impacts of climate change on the coal value chain and provide 
some indication of when they are to materialise. At the current stage interviews with 
informants are ongoing, which will provide further detail on the likely impacts, their timing 
and the extent of the employment threat. 

1,2million 
tonnes/month; 

(17%)

6 million 
tonnes/month; 

(83%)

Small coal transporters Large coal transporters
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The table below provides a summary of the likely impacts considered in this section, the 
elements of the value chain that stand to be impacted, their likely probability and a 
provisional view on the expected timeframe. 

Table 2. Potential impacts affecting the coal value chain 

Risk Impact of value chain Proba-
bility 

Timeframe 

Foreign policy risk: importers 
curb use of South African coal 

High impact: 
Coal mining 
TFR (Transnet) 
Coal transporters 
Small Businesses 
RBCT 
Eskom (potential) 
Low impact: 
Sasol (self-owned mines) 

High Longer term 
(> 10 years) 

Foreign policy risk: global 
pressure 

High impact: 
Coal mining 
Sasol 
Eskom 
TFR 
RBCT 
Coal transporters 

Uncertain Longer term 
(>10 years)  

Domestic market risk: 
consumers reduce demand 
for coal-based electricity 
through efficiency and 
renewables 

High impact: 
Coal mining 
Eskom 
Coal transporters 
Small Businesses 

High                        
(already 
occurring) 

Medium to 
long term (> 
5 ς 10 years) 

Domestic policy risk: Lower 
carbon intensity in electricity 
generation 

High impact:  Eskom 
Coal transporters 
Small Businesses 
Coal mining 

High Medium to 
long term 
(>5 ς 10 
years) 

3.3.1 Coal importers reduce demand for coal by switching to alternate fuel options  

Over the past decade, increasing attention has been placed on the deleterious impact of coal 
on the environment. Currently, there is a global shift away from coal that manifests acutely 
in the Western developed nations (World Bank, 2018). Developing nations such as China are 
also curbing emissions and that country has recently embarked on a cap-and-trade policy, 
which foresees reduced dependency on coal. Other emerging economies such as India, 
Pakistan, Bangladesh, Philippines, and Viet Nam appear to have favoured coal-based growth, 
primarily in electricity generation, to fuel their future economic growth.  

Approximately 65% in volume terms of coal exported from South Africa in 2017 was exported 
to just three countries ς India (44%), Pakistan (11%) and South Korea (10%) (Trade Map, 
2018). In the short- to medium term, up until 2023, coal exports are forecast to remain fairly 
stable and possibly increase to these main export partners. While a number of domestic and 
broader macroeconomic impacts may affect the ability of South Africa to export to these 
countries in the future, an important determinant of future export demand depends on the 
national energy policy dynamics in these countries. 
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LƴŘƛŀ ƛǎ {ƻǳǘƘ !ŦǊƛŎŀΩǎ ŘƻƳƛƴŀƴǘ ŜȄǇƻǊǘ ǇŀǊǘƴŜǊΦ ²ƘƛƭŜ ǘƘŜ LƴŘƛŀƴ DƻǾŜǊƴƳŜƴǘ Ƙŀǎ ŎƻƳƳƛǘǘŜŘ 
to curbing thermal coal imports, it has proven slow in increasing domestic coal production 
ŀƴŘ ƻǘƘŜǊ ƎŜƴŜǊŀǘƛƻƴ ŀŎǘƛǾƛǘƛŜǎΣ ǎǳŎƘ ŀǎ ǊŜƴŜǿŀōƭŜǎΦ LƴŘƛŀΩǎ ǘƘŜǊƳŀƭ Ŏƻŀƭ ƛƳǇƻǊǘǎ ŀǊŜ 
therefore forecast to expand from 119 Mtce in 2017 to 135 Mtce in 2023 at an average annual 
growth rate of 2.2%  (IEA, 2018). 

Graph 9. Projected Indian imports and estimated South African share (a), 2016 to 2023, 
Mtce 

 
Note: (a.) The five-year historic share (2014-2018) of South African thermal coal exports to India is assumed 
constant for the purposes of the analysis. This share amounts to approximately 16% of total thermal coal imports 
into India. Source: Calculated from IEA. IEA Coal forecast. 2019 

!ǎǎǳƳƛƴƎ ǘƘŜ ƘƛǎǘƻǊƛŎ ǎƘŀǊŜ ƻŦ {ƻǳǘƘ !ŦǊƛŎŀΩǎ ǘƘŜǊƳŀƭ Ŏƻŀƭ ŜȄǇƻǊǘǎ ŀǎ ŀ ǇǊƻǇƻǊǘƛƻƴ ƻŦ LƴŘƛŀΩǎ 
ǘƻǘŀƭ ƛƳǇƻǊǘǎ ƛƴ ǾƻƭǳƳŜ ǘŜǊƳǎ ǊŜƳŀƛƴǎ ŎƻƴǎǘŀƴǘΣ {ƻǳǘƘ !ŦǊƛŎŀΩǎ ŜȄǇƻǊǘǎ ǘƻ LƴŘƛŀ ŀǊŜ ŦƻǊŜŎŀǎǘ 
to increase till 2023. This represents a volume increase of approximately 28% from 2016 to 
2023. Despite this projection, the IEA has acknowledged considerable uncertainty around 
Indian imports, and policy measures shifting towards internal coal production may narrow 
import demand considerably. 

Pakistan, which follows India as the second largest importer from South Africa, is also forecast 
to increase import coal demand until 2023. Strong growth in coal-fired power generation is 
ŜȄǇŜŎǘŜŘ ǘƻ ŘƻǳōƭŜ tŀƪƛǎǘŀƴΩǎ ŘŜƳŀƴŘ ŦƻǊ Ŏƻŀƭ ŦǊƻƳ мн Mtce in 2017 to 24 Mtce in 2023. 
With an ambitious coal build programme, the country will rely heavily on imported coal for 
up to one third of new capacity build after 2018.  The remaining demand for coal is expected 
to be satisfied with domestic coal. 

Finally, the Korean Government has embarked on an energy policy pathway that sees a 
limited future for coal and nuclear generation due to the environmental issues associated 
with these technologies. Thermal coal imports into Korea are projected to peak at 96 Mtce in 
2020 and then to decline to 91 Mtce by 2023. A further threat to coal exports arises from new 
regulations that include a coal tax and a law that empowers local authorities to shut down 
highly polluting plants.  

This picture does not point to pessiƳƛǎƳ ƛƴ ōǳƭƪ ƻŦ {ƻǳǘƘ !ŦǊƛŎŀΩǎ Ŏƻŀƭ ŜȄǇƻǊǘǎΦ {ǘƛƭƭΣ ǾŀǊƛƻǳǎ 
factors may affect these projections: 
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¶ The government of India has committed to reduce thermal coal imports and this policy 
position still remains a goal of the state over the longer run. If it succeeds in growing 
domestic coal production, installing renewables capacity and improving generation 
efficiencies, coal export to India from South Africa are likely ultimately to decline some 
time beyond 2023. 

¶ Finance for coal projects globally are increasingly becoming difficult to access due to large 
financiers including donor funders, development banks and commercial banks begin to 
divert funds principally due to concerns about climate change but also because of its 
declining competitiveness with gas. 

¶ While the entire country has not become a member, in October 2018, the South 
Chungcheong province in Korea announced that it was joining the Powering Past Coal 
Alliance, which includes countries that pledge to end unabated coal-fired power by 2030. 
The province is currently the largest coal consumer in the Alliance. While Korea as a whole 
has not joined, it may soon do so, which would further jeopardise exports to that country. 

3.3.2 International trade pressure  

As a signatory to the 2015 Paris Agreement, South has committed to contributing its fair share 
in mitigating emissions of greenhouse gases through its committed Nationally Determined 
Contribution. A failure to transform the energy sector could, in the longer run, put the country 
at risk for trade barriers and even sanctions in the event that South Africa fails to meet its 
commitments to the Paris Agreement.  

South Africa is simultaneously highly reliant on coal for electricity and in the production of 
liquid fuels and petrochemicals. Coal combustion is the largest contributing source of 
greenhouse gas emissions internationally in terms of its greenhouse gas emissions profile. 
According to the 2015 Greenhouse Gas Inventory for South Africa, fuel combustion activities 
have contributed 77.6% of the total emissions in the energy sector. The energy sector is the 
highest contributing source at 79.5% of the overall emissions in South Africa, pointing to the 
deleterious impact that coal combustion contributes. 

If trade barriers were effected by trading partners in an effort to reduce GHG emissions, they 
would likely affect a wide range of South African products that use coal-based grid electricity, 
not just those directly related to coal. While the Paris Agreement itself does not include 
sanctions on the basis of a lack of mitigation or adaptation, trade risks beyond the Paris 
Agreement have emerged and are likely to intensify. For example, discussions in one of South 
!ŦǊƛŎŀΩǎ ƳŀƧƻǊ ŜȄǇƻǊǘ ǇŀǊǘƴŜǊǎΣ ǘƘŜ 9¦Σ ŀǊŜ ƛƴŎǊŜŀǎƛƴƎƭȅ ǎŜŜƛƴƎ ƳƻƳŜƴǘǳƳ ǘƻǿŀǊŘǎ ōƻǊŘŜǊ 
carbon adjustments (Euractive, 2019; Government Europa, 2019). 

3.3.3 Consumers reduce demand for grid -based, coal-fuelled electricity  

With high and escalating tariffs, consumers have already begun to increase electricity 
efficiency, and rely more on alternative energy supply options such as natural gas for cooking, 
and renewable generation options such as solar. Switching consumers are likely to be those 
that can afford to. These customers have been cross-subsidising the poorer customers, and 
the switch to off-grid solutions places an additional burden on poorer consumers and Eskom.  

Stagnant domestic demand for coal-based and grid electricity threatens Eskom, which is 
already plagued by high debt costs and excess capacity. In response, Eskom has argued that 
it cannot reduce its fixed costs and therefore must increase its tariffs to recoup them. As a 
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result, it has requested price increases at around twice the rate of inflation for the coming 
two years. This trend is likely to see even further declines in demand for grid electricity. That 
would ultimately accelerate plant closures and job losses both in Eskom and in its coal 
suppliers.  

3.3.4 Domestic energy policy turns away from coal  

Due to evolving energy policy, reduced planned investments in coal power station 
infrastructure reduces the future demand for coal for electricity generation, which is the 
primary consumer of coal domestically. The independent coal power stations, Thabametsi 
and Khanyisa projects, planned for completion in 2023/24, and included in the latest August 
2018 draft iteration of the Independent Resource Plan, are already under threat with major 
commercial banks withdrawing their funding support from these projects.  Other policy 
measures such as carbon taxes, which in the current phase are lenient but may escalate in 
later phases, also stand to impact on coal demand through inflationary impacts on electricity 
generation, chemicals production and other energy-intensive products. 

3.3.5 Outcomes 

All of these impacts effectively reduce domestic or export demand for South African coal 
producers, although the timeframes remain somewhat unclear. That in turn would likely lead 
to job losses along the value chain, especially in mining but potentially also in Transnet and 
Eskom.  

Export demand is especially important for the South African coal mining industry because it 
generates a disproportionate share of its profits, since exports involve higher grades and 
higher-margin coal. Exports constitute approximately 50% of coal revenues, although they 
only account for approximately 30% of exports in volume terms.  

Reduced coal sales, whether domestic or foreign, would impact heavily on South African coal 
miners and the effects will ripple throughout the value chain. A global decline in coal demand 
or reduced purchases by Eskom would in turn squeeze investments and jobs in coal mining 
and the associated communities and suppliers. Falling exports could also increase prices for 
domestic coal consumers, which in turn would likely lead to higher electricity prices and might 
ŀƭǎƻ ǎǉǳŜŜȊŜ {ŀǎƻƭ ŀƴŘ ŘƻǿƴǎǘǊŜŀƳ ŎƘŜƳƛŎŀƭǎ ǇǊƻŘǳŎŜǊǎΩ ǇǊƻŦƛǘs through rising energy costs.  

The immediate impacts of a decline in coal production and/or coal-based electricity will be 
felt by the most vulnerable in the value chain. Communities and municipalities that are highly 
dependent on coal mining and on Eskom plants, such as eMalahleni in Mpumalanga, stand to 
be severely hit with rising unemployment and reduced economic activity. 

Reduced demand for coal exports will also affect Transnet, which provides the rail and ports 
infrastructure for the transport of coal. If these infrastructure assets cannot be readily 
mobilised for alternate economic activities, Transnet stands to be stranded with assets that 
cannot generate a return on investment, reducing its profitability and potentially leading to 
higher costs for its other customers. 
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3.4 Vulnerability Analysis  

3.4.1 Affected municipalities  

The most vulnerable municipalities are those which are highly undiversified and rely heavily 
ƻƴ Ŏƻŀƭ ƳƛƴƛƴƎ ŀŎǘƛǾƛǘȅΦ ¢ƻ ǇǊƻǾƛŘŜ ŀƴ ƛƴŘƛŎŀǘƛƻƴ ƻŦ ǿƘŜǊŜ ǘƘŜ ŜƳǇƭƻȅƳŜƴǘ Ǌƛǎƪ άƘƻǘ-ǎǇƻǘǎέ 
lie, the GVA and level of employment dependency for local municipalities are assessed. 

Four municipalities in Mpumalanga exhibit highly undiversified economies that rely heavily 
on coal mining ς eMalahleni (Witbank), Steve Tshwete (Middelburg), Govan Mbeki and 
Msukaligwa (Ermelo). The table below indicates the extent of dependence on coal in these 
municipalities as compared to Mpumalanga, other provinces and the entire country. 

Graph 10. GVA segmentation for selected locations, 2018 

 
Source: Calculated from Quantec EasyData 

As the graph shows, eMalahleni is highly undiversified and relies heavily on coal mining. Coal 
accounts for 44% of total GVA in the municipality. Steve Tswhete and Msukaligwa also display 
high levels of dependency on coal, with coal accounting for 35% and 33% of total GVA in those 
municipalities, respectively. 
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Case: Eskom Hendrina Power Station1 

 

Hendrina Power Station, along with the Komati and Grootvlei power stations, is one of the 
first that will be decommissioned due to age. It came into operation between June 1970 and 
December 1976. It is located 40km south of Middelburg in Mpumalanga. With the first four 
out of ten generation units already being switched off, the remaining units are expected to 
go offline over between 2020 and 2025.   

Decommissioning is expected to lead to job losses for lower level staff. Eskom is expected to 
provide social and labour plans for workers in these circumstances, but details are not 
available.  

The plant employs approximately 500 permanent workers. Approximately 40% of the 
workforce at the power station is semi-skilled. These occupations mostly cover plant 
operators and maintenance staff. In terms of recruitment requirements, these workers are 
only required to have a grade 10 education and are trained by Eskom to perform in their roles. 
Managements seeks to source workers within an approximate radius of 50km. Workers tend 
to come from Pullenshope (13%), Hendrina (10%) and Middelburg (52%) (KPMG, 2017).  

The plant also employs around 500 contractors. Contractors tend to have links to the local 
communities as formal businesses sub-contract informally to people from the community. 
Contractors are vulnerable in that they are not Eskom employees, which means they do not 
get a retrenchment package or benefit from other measures designed to shield workers who 
lose their jobs.  

The impact of the closure will go far beyond the direct job losses. KPMG undertook a study in 
2017 on the contribution of the Hendrina power station to the local economy. KPMG 
estimated the total impact on jobs from Hendrina at 6085, which accounted for 6.5% of 
employment in the municipality. The power station was estimated to support approximately 
10 000 jobs indirectly in Mpumalanga, and contribute R1,3 billion to households in the 
province (KPMG, 2017). 

                                                      

1 Information in this section is from a site visit and interviews with management in October 2019 unless 
otherwise noted.  
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The area was already affected heavily by the retrenchment of some 400 workers that were 
employed at the adjacent Optimum Mine, which stopped operating when it went into 
business rescue. The closure was partly offset since trucked-in coal replaced the supply to 
Hendrina via conveyor belt, increasing the use of coal truckers. In busy times, coal deliveries 
can peak at 230 deliveries per day.  

Still, unemployment in the surrounding communities creates an environment of pessimism, 
where community members feel that there are limited economic opportunities in the area. 
Small businesses argue that Eskom should assist them, but Eskom managers noted they also 
priced goods and services exorbitantly in order to win a once-off lucrative tender, so they 
were often turned away.  

The environment of unemployment is further demonstrated by informal congregations of 
low-skilled job-seekers that gather at the entrance of the power station seeking work from 
time to time when news spreads that the power station needs maintenance or repair work. 
These workers are typically turned away. That does not, however, stop them from collecting 
there. Eskom management believes that many of these job-seekers originate from outside of 
the municipality. 

KPMG also found that the Hendrina power station contributed R2 billion to the municipal 
GDP, accounting for 4.3% of municipality GDP. Eskom provides the community with a landfill 
site as well as water and sanitation services. The municipality is unable to afford these costs 
and once the Hendrina power station is decommissioned, it is unclear who will fund these 
public services.  

In addition, Eskom owns the only petrol station and store in the locality, which farmers, small 
businesses and the general community rely on. It is unclear as to who will fund and own this 
infrastructure once the power station is decommissioned. 

While the decommissioning of the power station is not a result of climate change,2 9ǎƪƻƳΩǎ 
plans to cushion the workforce is instructive for the SJRPs. Based on interactions with 
managers at the site visit, employees that are up for promotion to other plants will be 
promoted and relocated to those plants. Those that do not fit into that category and are not 
near retirement will be redeployed to the new coal plants ς Medupi and Kusile. Finally, those 
workers that are close to retirement will be provided with an early retirement package. 

Alternate economic opportunities for current plant workers and the unemployed have been 
identified in the circular economy, where spent ash that is combusted in power stations and 
stacked in mounds may yield future employment opportunities. In theory, fly ash can be 
recycled to produce cement, and bottom ash can be used to produce bricks. Despite a lot of 
interest and research in these opportunities, the present barriers to the economic viability of 
these processes are the distance (and associated transport costs) to centres of demand for 
products and the current regulations around waste in the Waste Act, which in the view of the 
industry at least prevent use of by-products from mine dumps. 

Measures of employment also reflect these municipality dynamics. Based on employment, 
the smaller local municipalities where coal activity occurs exhibit high dependencies on coal 

                                                      

2 The closure of Hendrina is motivated by economic reasons. Specifically, the power station is old and utilises spares and parts that are becoming increasingly 

difficult to procure due to their obsoleteness. Further, extending the life of the plant in line with safety standards would require significant investment into the 

power plants which are not economically viable for Eskom. 
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for employment. In eMalahleni, Steve Tshwete, Msukaligwa and Govan Mbeki, coal 
employment accounts for 26%, 17%, 14% and 11% respectively. In absolute terms, 
employment in these four local municipalities account for approximately 76% of total 
employment in coal in the country. What emerges from this analysis are four municipalities 
that require close scrutiny with respect to the impact that negative coal dynamics will have 
on the. eMalahleni is most at risk, followed by Steve Tshwete, Msukaligwa and Govan Mbeki. 

Similar dynamics also emerge around employment in these municipalities, which 
disproportionate direct dependence on employment in coal mining. In eMalahleni, Steve 
Tshwete, Msukaligwa and Govan Mbeki, coal employment accounts for 26%, 17%, 14% and 
11% respectively. In absolute terms, employment in these four local municipalities accounts 
for approximately 76% of all coal jobs in the country. What emerges from this analysis are 
four municipalities that require close scrutiny with respect to the impact that negative coal 
dynamics will have on them. Most at risk is eMalahleni, followed by Steve Tshwete, 
Msukaligwa and Govan Mbeki. 

Graph 11. Employment by industry in selected municipalities, 2018 

 
Source: Calculated from Quantec EasyData 

In moving the vulnerability analysis forward, we focus on three heavily affected groups ς 
workers, small businesses, and communities.  

¶ Workers relate to employees directly employed in the coal value chain. In the upstream, 
the largest direct employers are coal mining firms, Eskom and Sasol.  

¶ Small businesses refer to those businesses that are direct participants in the coal value 
chain. Direct participants may appear throughout the value chain and include businesses 
that supply goods ŀƴŘ ǎŜǊǾƛŎŜǎ ǘƻ Ŏƻŀƭ ƳƛƴŜǎΣ 9ǎƪƻƳΣ {ŀǎƻƭΣ ¢ǊŀƴǎƴŜǘΣ ŀƴŘ wƛŎƘŀǊŘΩǎ .ŀȅ 
Coal Terminal, among others. To identify and assess the size and nature of these 
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businesses involves accessing the correct data from the principal stakeholders. The 
analysis for this section will be updated once this data is received from stakeholder and 
informant interviews, specifically from mining firms, Sasol, Eskom, Transnet and chambers 
of commerce.  

¶ Finally, communities refer to residents of mining towns that are impacted indirectly. 
These include the partners and families of workers in the coal value chain; informal and 
formal businesses that provide goods and services to workers, managers and their 
families. These businesses can include food, accommodation, and other retail services 
that cater to the population of the small mining towns. 

There are around 200 small coal transporting enterprises who collectively appear to employ 
between 2000 and 4000 workers. The group is far too small to appear in national household 
surveys, so they are not analysed here. If downsizing meant that owners had to find new 
opportunities, coal trucks can in theory either transport other types of bulk commodities such 
as iron ore or manganese or, if repurposed, bulk goods and groceries or even liquid fuels. The 
small coal transporters do not currently transport other bulk commodities or other goods as 
they regard these markets as highly competitive and argue that potential customers are 
ŀƭǊŜŀŘȅ άōƭƻŎƪŜŘ ƻŦŦέ ōȅ ƭŀǊƎŜǊ ǘǊǳŎƪƛƴƎ ŎƻƳǇŀƴƛŜǎΦ In addition, the cost of switching to these 
alternatives is often substantial. Repurposing the truck to a flat bed, capable of transporting 
goods like cement. costs in the region of R200 000 ς R300 000 per truck, while converting a 
truck to transport liquid fuels is substantially higher, on the order of millions, due to the safety 
and hazard requirements.  

In the final draft, more information will be provided on population of the mining towns in 
terms of their skill levels, age and assets, drawing principally on the 2016 Community Survey. 
The Community Survey covers most of the issues in the General Household Survey but used 
a larger sample, so it provides more detail on municipalities.  

3.4.2 The extent of vulnerability  

To develop and tailor employment mitigation plans for the identified impacts requires an 
understanding of the resources as well as the needs of the most vulnerable. Profiling these 
stakeholders allows for a more specific and practical assessment of who they are and what 
they need. Once these are assessed, the implementation plans can then be constructed to 
shield them as far as possible. As noted above, this section will review the resources of those 
affected in terms of their financial, social, and human capital assets.  

Vulnerability is highly affected by gender. In the event, the value chain has not provided many 
opportunities for women. Coal and gold mining have the lowest proportion of women 
employees of any major South African industry. Women account for approximately 13% of 
total coal employment and tend to be in professionally qualified and middle management or 
in skilled technical professions, rather than in production or senior management positions 
(Minerals Council South Africa, n.d.). The gender dimension in coal employment is 
acknowledged in the international transition literature. Some programmes focus only on 
ƳƛƴŜǊǎΣ ŜȄŎƭǳŘƛƴƎ άŀōƻǾŜ-ƎǊƻǳƴŘέ όƎŜƴŜǊŀƭƭȅ ǿƻƳŜƴύ (World Bank, 2018).  
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Graph 12. Gender distribution of employment in coal compared to other industries, 2017 

 
Source: Calculated from Statistics South Africa. Labour Market Dynamics 2017. Electronic dataset. Downloaded 
from Nesstar facility at www.statssa.gov.za in September 2019.  

Downstream industries such as electricity generation and petroleum and basic chemicals 
have somewhat higher shares of women workers than coal mining, at 25% and 31% women 
respectively. Despite a higher proportion of women in these downstream industries, the 
figure is still lower than in the rest of the economy. 

3.4.3 Financial Capital  

In terms of financial resources, workers in the coal value chain typically compare well with 
other formal workers, especially in light of relatively low levels of formal qualifications. In 
2017, as Graph 13 shows, median pay along the coal value chain was substantially higher than 
in most of the rest of the formal economy. In coal mining, the median pay was over R10 000 
a month, compared to just over R5000 for other formal workers. Women lagged far behind 
in coal, however, as the median wage for men was approximately R12 000 per month, 
compared to only R8 000 per month for women. In the electricity industry, median pay was 
closer to R15 000 a month, and the disparity between men and women diminished. In 
petroleum and basic chemicals, women actually earned more than men and the median 
monthly pay was also around R10 000.  
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Graph 13. Coal value chain monthly earnings compared to formal workers in other sectors 

 
Source: Calculated from Statistics South Africa. Labour Market Dynamics 2017. Electronic dataset. Downloaded 
from Nesstar facility at www.statssa.gov.za in September 2019.  

Some 80% of workers in the coal value chain had retirement funds in 2017. That compared to 
less than 60% of other formal workers. The gender disparity in this regard was small.  

Graph 14. Percentage of employees that make contributions toward retirement funds 

 
Source: Calculated from Statistics South Africa. Labour Market Dynamics 2017. Electronic dataset. Downloaded 
from Nesstar facility at www.statssa.gov.za in September 2019.  
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The percentage of employees that contribute towards unemployment insurance provides a 
final indicator of the protection of employees in case of dismissal. Relative to the rest of the 
economy, the coal value chain has a greater level of participation in the UIF than the rest of 
the economy across genders (particularly for coal mining an electricity generation and 
distribution). Again, the gender disparity is small.  

Graph 15. Percentage of workers contributing to UIF 

 
Source: Calculated from Statistics South Africa. Labour Market Dynamics 2017. Electronic dataset. Downloaded 
from Nesstar facility at www.statssa.gov.za in September 2019.  

3.4.4 Human Capital  

The skills mix in the coal value chain differs from the rest of the economy. It is characterized 
by a relatively high reliance on semi-skilled workers, with fewer unskilled and skilled workers. 
According to Quantec data, 90% of those employed in the coal industry in Mpumalanga are 
semi-skilled (74%) or low-skilled (17%) workers3.  

                                                      

3 This information is based on labour data in South African the Quarterly Employment Statistics (QES) 
and the Quarterly Labour Force Survey (QLFS) published by Statistics South Africa (Stats SA). It used 
the standard international categorisations. Skilled employment consists of: professional; semi-
professional and technical occupations; managerial, executive and administrative occupations; and 
certain transport occupations, e.g. pilot navigator. Semi-skilled employment consists: clerical 
occupations; sales occupations; transport, delivery and communications occupations; Services 
occupations; Farmer and farm managers; artisan, apprentice and related occupations; and production 
foreman and production supervisor. Low-skilled employment consists of: Low skilled employment 
consists of:  elementary workers; domestic workers; and all occupations not elsewhere classified. 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Coal Electricity Petroleum and
basic chemicals

Other sectors

Men Women

http://www.statssa.gov.za/


 

26 
 

Graph 16. Skills profile of the coal value chain 

 
Source: Calculated from Statistics South Africa. Labour Market Dynamics 2017. Electronic dataset. Downloaded 
from Nesstar facility at www.statssa.gov.za in September 2019.  

As Graph 17  below shows, education levels in coal mining were slightly behind the norm for 
other formal workers (including farmworkers), despite the comparatively high level of pay. 
Workers with matric or less comprised 80% of the coal labour force in 2017, compared to 74% 
for formal workers outside of the value chain, 73% for heavy chemicals and plastics workers, 
and just 53% in electricity.  

Graph 17. Education levels in the coal value chain, 2017 

 
Source: Calculated from Statistics South Africa. Labour Market Dynamics 2017. Electronic dataset. Downloaded 
from Nesstar facility at www.statssa.gov.za in September 2019.  
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The relatively high pay for coal miners with secondary education or less makes it difficult for 
them to find equivalent employment if they are retrenched. In 2017, the median earnings for 
coal miners with matric or less was more than twice as high as for other workers with the 
same formal education. (Calculated from Statistics South Africa 2017) 

3.4.5 Social Capital 

This section reviews social capital as reflected in the available indicators, in particular union 
membership and employment relations. Additional information will be included in the final 
draft on community networks in the main coal-mining towns.  

Workers in the coal value chain, as in heavy industry in general, have a high level of union 
membership compared to other formal workers. Mining is particularly well organised, which 
in part explains why pay has improved rapidly over the past two decades. Over 70% of 
employees are union members, which is around twice the average for the formal economy. 
The share falls to 67% in electricity and around 45% in petrochemicals.  

Graph 18. Percentage of employees that belong to a union, 2017 

 
Source: Calculated from Statistics South Africa. Labour Market Dynamics 2017. Electronic dataset. Downloaded 
from Nesstar facility at www.statssa.gov.za in September 2019.  

The data also allow for an evaluation of workplace relationships. The figures below represent 
the permanency of employment, the number of hours worked in a week, the incidence of 
formal written contracts, and the incidence of benefits such as paid vacation leave and 
maternity/paternity leave. 

Workers in the coal mining value chain are less likely to report that they have temporary 
status than those the rest of the formal economy. The mines themselves, however, report 
somewhat higher shares of contract workers, who may see themselves as permanent 
nonetheless. Still, the fact that workers see themselves as permanent both underscores their 
dependence on the job, and their perception that they have a comparatively stable position 
in the workplace. 
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Figure 5. Percentage of employees that reports having a permanent position, 2017 

 
Source: Calculated from Statistics South Africa. Labour Market Dynamics 2017. Electronic dataset. Downloaded 
from Nesstar facility at www.statssa.gov.za in September 2019.  

The law requires that all employees have a written contract and be granted paid vacation and 
family leave. Again, almost all workers in the coal value chain ς in contrast to many farm and 
retail employees as well as all self-employed people ς in fact get these conditions, as the 
following graphs show.    

81%

90%

82%

71%

81%
87%

91%

69%

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

Coal Electricity Petroleum and basic
chemicals

Other sectors

Men Women

http://www.statssa.gov.za/


 

29 
 

Graph 19. Share of workers in the coal value chain who say they get basic conditions of 
employment, 2017 

A. Written contract 

 

B. Paid vacation leave 
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C. Maternity/paternity leave

 
Source: Calculated from Statistics South Africa. Labour Market Dynamics 2017. Electronic dataset. Downloaded 
from Nesstar facility at www.statssa.gov.za in September 2019.  
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4 The metals value chain  

The transition to a low-carbon world will reshape the metals value chain, from shifting 
demand for specific metals to the methods of production to access to essential inputs, such 
ŀǎ ŜƴŜǊƎȅ ŀƴŘ ǿŀǘŜǊΦ {ƻǳǘƘ !ŦǊƛŎŀΩǎ ƳŜǘŀƭǎ value chain developed on the back of cheap, coal-
based electricity supply. 9ǎƪƻƳΩǎ ǘƻǇ ŜƴŜǊƎȅ-intensive users are essentially mining and large 
mineral processing industrial giants. The Energy Intensive Users Group of Southern Africa, 
which comprises 28 companies in the fields of mining, minerals beneficiation and materials 
ƳŀƴǳŦŀŎǘǳǊƛƴƎΣ ŎƻƴǎǳƳŜǎ ƳƻǊŜ ǘƘŀƴ пл҈ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ ŜƭŜŎǘǊƛŎƛǘȅΦ {ƻƳŜ ŀŎǘƛvities, such as 
primary steelmaking, are moreover inherently carbon-intensive (due to the chemical 
reactions at play), generating a large amount of process GHG emissions as a result of their 
production process.  

While this research aims to analyse climate-change related dynamics impacting the metals 
value chain, the impacts of the climate crisis cannot be fully isolated from other factors at 
play in the value chain. Some industries, such as gold mining, are for instance on the decline 
in South Africa due to factors beyond climate change (the maturing of the gold mines in this 
case). Others face a cyclical downturn as a result of global dynamics (notably the end of the 
commodity boom combined with an oversupply of steel and aluminium from China), and will 
likely recover in the medium term.   

4.1 Scope  

{ƻǳǘƘ !ŦǊƛŎŀΩǎ ƳŜǘŀƭǎ value chain consists of a diversity of sub-value chains structured around 
particular mineral ores and metals production. While they follow a common structure from 
mining to beneficiation and fabrication, depicted in Figure 6, they vary in size, scope and 
nature, essentially depending on the characteristics of mining and manufacturing 
(beneficiation) activities and the extent to which they take place in South Africa or outside 
the country.   

Figure 6. {ƻǳǘƘ !ŦǊƛŎŀΩǎ ƳŜǘŀƭǎ ǾŀƭǳŜ ŎƘŀƛƴ 

 

Key differences are: 

¶ Local mining (most value chains) vs imported ore (alumina from Australia). 

¶ Opencast (iron ore, manganese) vs underground (PGMs, gold) mining, which has key 
implications for energy consumption as well as employment characteristics. Underground 
mines rely heavily on electricity while opencast mines have a higher reliance on petroleum 
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(essentially diesel) due to the use of trucks. As noted in the section on coal, underground 
mining is generally more labour- and skills-intensive than opencast mining. 

¶ Local vs foreign beneficiation and fabrication. While all ores mined in South Africa 
undergo a degree of local beneficiation, a large share of the fabrication occurs outside of 
the country, highlighting the key role of export markets. 

¶ Precious (gold, PGMs) vs bulk commodities (iron ore, manganese, copper). While freight 
costs are critical for bulk commodities, they are a marginal issue for precious metals.  

The main metals sub-value chains4 in South Africa are: 

¶ The PGMs value chain: an extensive value chain from mining and refining (for domestic 
use and exports), to the fabrication of catalytic converters and other PGM-based 
products; 

¶ The gold value chain: an extensive value chain from mining, to refining, to manufacturing; 

¶ The iron and steel value chain: an extensive value chain from iron ore and manganese 
mining, to local steelmaking for domestic use and exports (both primary and secondary 
production), to the manufacturing of steel products and ferroalloys (ferrochrome and 
ferromanganese essentially); 

¶ The aluminium value chain: a manufacturing value chain from smelting (based on alumina 
imported from Australia for primary production as well as scrap for secondary production) 
to the manufacturing of aluminium product for construction and general use. 

4.2 Major trends in the value chain  

4.2.1 Production  

!ǘ ǘƘŜ ƳƛƴƛƴƎ ǎǘŀƎŜΣ {ƻǳǘƘ !ŦǊƛŎŀΩǎ ƳŜǘŀƭǎ value chain is heavily dominated by a limited group 
of ores, namely gold, PGMs, iron, manganese and chrome. Table 3 ƭƛǎǘǎ {ƻǳǘƘ !ŦǊƛŎŀΩǎ ǊŜǎŜǊǾŜǎ 
and production of key minerals. South Africa is in a quasi-monopolistic position for the 
production of PGMs, holding more than 90% of global reserves. The country also disposes 
large amount of chrome and manganese and is part of a small oligopoly of countries. In 
addition, South Africa is a key player in the production of zirconium, vanadium and titanium. 
While historically leading gold production, declining reserves have pushed South Africa to a 
second-tier producer.  

 

 

 

 

 

 

 

                                                      
4 Value chains associated with non-metallic products, such as energy (coal, oil, gas), precious stones (diamonds) 
and industrial minerals (sand, lime, etc.), are excluded from the scope of analysis. Fossil fuels, i.e. coal, oil and 
gas, are covered in part in Section 0 (on the coal value chain) and Section 4 (on the petroleum-based road 
transport value chain). 
















































































































































































































































