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Executive summary

1 Aims and methodology

This reportprovides a detailed analysief the capacity of vulnerable communities, workers
and businesses to adjust to climatbange related impacts. For thevdopment ofresilience
plans it indicates both where developments warrant a programmatic response, and the
needs of vulnerable groups as they seek a viablestijent.

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; hunagitat 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 relevarommunities andsmall 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 aseWas interviews with a variety of informants, from employers to union
organisers to government officials and researchers.

2 The coal value chain

The main climatehange 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 bu 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 s@joce of
demand for electricity in South Africa.

¢CKS O2It @FftdzS OKIFIAY KIFa 0SSy OSyuaNrt G2 {2
petro-chemicals and metals refineries, for over a century. It is the main input for electricity

and basic chemals, and an important export. Coal mining employs almost 80 000 people,

Eskom generation 1200 and Sasol, 2B00. Some 80% of the production of coal mining is

located in two districts in MpumalangaeMalahleni (formerly Witbank) and Gert Sibande.
Eskomhistorically 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 awfrom coal, and Sasol aims to shift to
natural gas from Mozambique as its main feedstock. Coal employment fell from a high of
90000 in 2013 to under 8000 in 2015, then essentially levelled out.

Five companies account for over 80% of coal capacityomth Africa- Anglo Coal, BHP
Billiton/ South32/SAEC, Sasol, Exxaro and Xstnatale a cluster of much smaller companies



supplies the remainder. Anglo American, Exxaro Resources, Glencore and South32 together
ddzLJLX @ o0SUsSSy T m: doystmpyom: 2F 9&a12YQa O2I f
The vwvulnerability analysis for coal focuses on the -deplendent municipalities in
Mpumalanga and on miners.

Four municipalities in Mpumalanga have highly undiversified economies that rely heavily on
coal mining ¢ eMalahleni (Witbank), Stev 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%f0ldnd 11% of total employment respectively.
Miners in these four local municipalities account for approximately 76% of total coal
employment in South Africa.

LYTF2NXVIFOGA2Y 2y 62NJSNERQ LI &sx LISyarazy TFdzyRa |
not on plysical assets. Workers in the coal value chain (where under 15% were women)
typically compare well with other formal workers, especially given relatively low formal
gualifications. In coal mining and heavy chemicals, the median pay was ov@O®RH)

month, compared to just over R5000 for other formal workers. In the electricity industry,
median pay was closer to R0B0 a month. Some 80% of workers in the coal value chain had
retirement funds in 2017, compared to less than 60% of other formal workerda8ymthe

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 otheraform
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 osocial 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 figire 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 writtenracts

in line with labour law requirements.

3 The metals value chain

The transition to a lowcarbon 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 eergy and water. In South Africa, reliance on daalled electricity will require
substantial changes as domestic and foreign policies require internalisation of the costs of
GHG emissionglectricity accounts for just over 10% of costs in most of #hgevchain. It is
however 5% or less in op&it mines and machinery production, but exceeds half of total
costs for electric smelters. Some activities, such as primary steelmaking, are moreover
inherently carborintensive (due to the chemical reactionsgay).

g GKS YAYyAy3 adal3aSs {2dziK ! FNAOIFQa YSdalfa
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 20fitep reached 3§ear
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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 amouffit ptatinum 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 @0 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 800 in 1993, mostly due to downsizing

in gold and to a lesser extent the metals refineries. The losses were partfaéy lmy 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 irms as well as large subsidiaries of foreign original equipment manufacturers
(OEMSs).

As with coal mining, the most vulnerable groups comprise miners, their communities, and
small businesses that supply goods and services to the dominant companiesror {6 S NR Q
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 hanit by a decline in the industries. They are John Taolo
Gaetsewe (irorore) 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) inGauteng.

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 48#; 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 difficultto find alternative jobs. In 2017, the median pay for miners came to
R11000 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 &0 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 sayditred 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 educatiorofapbr
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 memipeisn 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 mdist 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 taswners; 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 govenent 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 62600 wokers in personal and freight road transport services; @60
in auto maintenance and repairs; 1800 in petrol stations; 14000 in auto sales; and &D0
in auto assemblyThe figure for tansport services included 2@M0 minibus taxi drivers,
1600000ther taxi and van drivers, and @00 formal freight drivers.

The share of small businessesmployers and selémployedc in employment in the value
chain is relatively high, mostly because of the relatively large informal sector in transport
servicesand maintenance.Small businesses in the value chain are often informal and
precarious, proming 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 thdpersed across the country.

Forpetrol station attendantsincomes 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 o040 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 hmaaé&ic, but only 5%

had a postsecondary 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 pedtt@ndants 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 mediad8ir week compared to the norm

of 40 hours in other industries.

Mechanic® NI a fadeNXEigniffcantly between the formal and informal sector. Formally
employed mechanics had a median wage of R4400 a month in 2017, compared to R3250 a
Y2YGK F2N) GK2aS Ay (GKS AyF2NXIE aSO02NX» Ly
R12000 amonth; in the informal sector, where most business owners worked alone, it was
R5000. But employers and selinployed people, as well as informal employees, do not get
employersupported 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 faimartisanships, 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 beory help them adapt, especially if they could be certified.

In terms of social capital, virtually no selihployed mechanic in the informal sector belongs

to a business association, compared to 36% of mechanics with businesses in the formal sector.
Simlarly, only 1% of waged mechanics in the informal sector said they were union members

AY HAamMTI 6KAETS F2NI F2NXIf SYLX 2e8SSazx GKS FA13
48, more than a decade older than the median for other workers. Arguablythkes it more

difficult for them to find new opportunities, although they likely have stronger social networks

and experience.

In transport servicesthe most vulnerable were the 271D0 businesspeople and workers in
micro businesses, most of whom werextawners or drivers. Of these, 890 were sel
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 employeeslegsékely 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 elopees 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 semiskilled 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 résh® 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 tharorkers in similarly sized businesses in other
industries. The mediamours of work foemployees came to 6@Giours a weekfor taxi owners,

to 50 hours.

Finally,auto workershad relatively stable, formal and welhid work. The median employee
earned R200 a month. Four outf 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 recogsisils,

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.



5 Agriculture

The agriculturavalue chain is, by definition, heavily affected by changes in lineate,
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 )sbunequal areas of the economyhe ability to adapt to
the climate crisigliffers substantially betweenvorkers and tieir communities in the formal
agroindustrial value chaingn the one handand households in the Istoric laboursending
regions on the other for whicgardening and livestoakonstitute a subordinate component
in complex livelihood strategieb additin, 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 80000 in theproduction 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 garter from 2010 to 2018after sheddingjobs fairly steadily from the 1980s.

If droughts or higher temperatures lead to farm closures or consolidation, they would
typically result in job losses for farmworkeasd a loss ofanticipated employment for
seasmal workers The prolonged drought in the Western Capaw a net loss of around
40000farmjobs, or around a fifth of the total in horticulture, field crops and mixed farming.

Farmworkers had remarkably limited resources to respond to job losses. Mealiamgs for
farmworkers came to R2500 a month foomen in 2017, and R2800 for men. OhBP6 of
women farmworkers and8% of men had a retirement fund although they belonged to the
UIF at the same rate as other formal workers.

Cl NX g 2 NJ S NE @estrme@éd inahe fadti fiaia@raBRb of other workers, but only
5% of farmworkers, relied in part on savings to tide them over while unempldyest,7%

of former farmworkers said they received support from the UIF, compared to 1,7% of other
jobless waokers. For both farmworkers and other workers, the main source of support for
jobless people was household members.

The main physical asset for most kimcome South African households is their homes, since
very few own land or capital. Farmworkers, howevmnostly 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
on RIFIdaQ y2GA0Sa®

Farmworkers had far lower levels of formal education than other formal workenserthan

one inseven 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 primargchooling

Farmworkers appear more weaklyteégrated 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 rightEor instance, less than 60% of farmworkers say they get sick leave
and only around half have permanent jobs. In addition, wmusually large share of
farmworkersc over half- live in one or two person householdsnd they have unusually low
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levels of coomunicationstechnologyservices. Farmworkeso have comparativelymited
access @ social services, social grants and remittances, which underscoraparatively
weak social support.

The direct effects of climate change will likely be harshest arsbbolds that have farms or

food gardens in the former labotgending regions. They will mostly take the form of reduced

access to water and deteriorating food security as household producertdt&r than loss

of employment, since most do not rely pramly on farming for income or food.

G2 2YKElI RSRe¢ K2dzaSK2f Rax ANNBaALISOGALBS 2F GKS
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ranged from almost R5000 a month for those that 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
AyO2YS 2KSUBRSRENZERR&EA S a wptnn | -KAAYRKRE |y
households it was R1@0.Farming and gardening households tended to be more dependent

on social grants and less paid employmenthan other households.

In the historic labowsending regions, access to lafiod 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 dependegrimarily on farming for a livelihood, actually owned the land.

In terms of housing, 80% of households in the historic latsamding regions owned their
homes,but three quarters said their house was worth less than RA@O, compared to two

fifths in other regions. Only just over one in ten houses in the historic laseading 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 labsemding regions had lesisan
matric, and only between 1% and 2% had a university degree.

Around nineout of ten households with gardens in the historic labsending regions

received social grants. That in itself would cushion them against some of the effects of climate
change{ 2 OAFf ANl yGa 6SNBE GKS YIAYy &a2d2NDOS 2F Ay (
K2dzaSK2fRa AY HamyZ FYR F2N) (g2 2dzi 2F FAOE
households, however, got an old age pension or disability grant, which was at &oldW¥tel

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 recreatigial tra
rather than business, health and educatidimurismhoweveris 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 anate 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 naturdased tourism sites and, in the Western Cape, accommodation
capacity. In terms of demand, efforts to limit emissions from idiggance 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, o#,5% of all jobs in the countryhe bulk of the jobs were in accommodation and
catering, which generated 43I0 positions in 2017. Other tourism jobs were mostly in road
transportand retail. Tourism accounted for less than a tenth of jobs in retaijever, and

only just over a third of those in road transport and food serviEes this reason, the analysis

of resources available to workers in tourism focuses weorkers infood service and
accommodation.

Tourism contributed just under 3% of the GDR. domparatively largeshare in total
employment reflects the importance of labourtensive activities itourism. Since the 2010
World Cup, tourism employmefiitas grown at the same rate as the rest of the economy.

Because of the importance of natubed SR (2 dzNAayY Ay {2dziK ! FNAOI

important in a number of rural areas with few other economic opportunities. Still, it was
centred primarily in Cape Town, Durban and Johannesburg. Gauteng, Kvefaland the
Western Cape accountedrftwo thirds of employment in accommodation and food services.

In terms of resourcing, most tourism workers fell into the lower half of formal workensost

two thirds ofemployeesn accommodation and food services are women, compared to two
fifths of those inthe rest of the formal sectorln 2017, thé median income was R3200 a
month; for menin the industry it was R3800. In the informal sectof catering and
accommodationthe 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 ietJtR, however,
which wasa somewhat highesharethan in other formal industries.

Ly FO002YY2RIGA2Y I ¢2NJ S NEl@er$hBroi@ haliond@ yorminS @ S
food service, it was closer to the norm, as 45% of workers did not have matimilars
number did, and the rest had some form of pegicondary education.

One in seven formal workers in the industry, both wenmmand men, belonged to a union.
Almost 70% said they were permanent, clegas the norm for the formal sectpin 2017. In

the informal sector, however, only between 20% and 30% of workers said they were had
permanent positionsFormal catering and accommodation workevere substantially less
likely than other formal workers to have vacation and family leave, howaldrough hey

were almost as likely as other formal workers to get paid sick leave, however.

Xii
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Analysis of potential impacts and
vulnerable groups in each value chain

1 Background and aims

This report providea detailed analysis of each priority value chain imtgofclimate-change
related impacts andthe 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 P(&I®RPsby 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 impacoté 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; ahd socia
capital. It then presents findings on each value chain, indic#éiiedollowingin each case

1 Each valuehain analysis starts by describirigetscope of the value chain and some key
economic performance indicatordhis makes it possible &xplore potential impacts
around climate change as well @sidentify vulnerable groups within the value chain.

1 A second subsection reviewset risks faced from climate change as well as policies aimed
at mitigating it That in turn requires analysis of the potaitimpacts on the value chain
and where in the value chain they are likely to materialise; when they are likely to
materialise; andthe number, nature and location of livelihoods that stand to be
threatened as a resulin practice, it is often difficultad disentangle the effects of the
climate crisis and associated policy decisions from other economic trends. Moreover, in
many caseghe timing and in some cases the location of impacts/esdifficult to define
with any precision. As a result, a core feaf theSIJRPs wille to anticipateandimprove
responses to changing conditions rather thaovidingfixed plans.

1 The final subsection identifies the vulnerable groups within the value chain and analyses
their scope in responding to potential effects dheir jobs and businesse¥he next
section discusses thegpproachusedin this analysis.



2 Analysing vulnerability

Various approaches have emerged to analyse individual, group and community vulnerability
in the face of crises, including climate changest 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 graduatievelopments

Acriticalreview of various studieis South AfricgSeeto Gbetibouo and Ringler 200Braser
et al. 2011)suggested the following dimensions are critical at the individualiseholdand
communitylevel

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

1 Physical capital for most working class South Africans includes housing and infrastructure
and in some cases cars. In farming aréasay include access to land and wager well
asinvestmentsin cattle, trees and other development&or business, it may refer to
equipmentand buildings

1 Human capitals used here ithe sense of skills and education, but alstates toageand
physcal ability to work In the case of small farmers, it may incorporttie number of
family members able to farm

1 Social capitarefers tofamily and local networks as well as the ability to leverage rights as
a worker and a citizen.

In practice, control wer all these resources aligns largely not only with class but alsoaeith

and gender Differences in resourcing by race and gender are indicated where relevant. In
several cases, however, thalnerable groupsfor instance farmworkers anordinaryminers

- include virtually no white peopleSeveralalue chainsalsoemploy veryfew women, as in

the case otaxi driversand miners.

In addition to individual and household resources, community resources depend both on
access to funds and the nature am@pacity of institutions. (See Fraset al. 2011:3;
Gbetibouo and Ringler 2009:110) Thesedimensionswill be analysed irfiuture reportsas

part of theprocess of developingolicy proposals.

The various household surveys undertaken by Statistics Sdwitta Aelp in providing a
systematic overview of the resources of the various groups. They have been supplemented
by interviewsas well as academic research and policy papéng following table indicates

the relevant series from the Labour Market Dynasnamd General Household Survey.



Tablel. 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 workerdy industry, regiorn] Households by region and incor
and income level level
Financial | Median income of employers an| 2dza SK2tft R YSYo S
employees (due to steep inequaliti¢ bank accounts, investmer
in wages, the average overstates t| accounts, informal savings accour
norm for most groups) or pension funds
Contribution to a retirement fund | Household sources of income
Contribuion to the Unemploymen gddmon to v;/]ages and_ Ibusmes
Insurance Fund (UIF), which acts 3 mco_r:;e, suc q as soclal gran
form of savings in case ¢ remittances and pensions
retrenchment
Physical Home and car ownershjpncluding
rough value of house and nature
tenure
Access to infrastructure by region
Ownership of landincluding nature
of tenure)and irrigatbn
Human Education level Household size and number of oth
Skills level (reflected in occupation earners, if any
Disability
Social Union membership Whether have a partner or not
Workplace power reflected in abilit Access to social grants and oth
to claim rights under labour law forms of social support
(W?tten contralct_, leave) atnd Whheilr Access to cellphone, internet ar
get an annual increment as Well 4 i qgig (radio and television)
how pay is set
i Digance from amenities
UIF membership (as a form of sog
insurance)

Source Statistics South Africa. Labour Market Dynamics 2017 and General Household Survey 2018. Interactive
datasets. Downloaded from Nesstar facilitywaiw.statssa.gov.zen September 2019.

Note: The General Household Survey does not prowittemation 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/

3 The coal value chain

¢tKS O2It @FftdzS OKIFIAY KIFa 6SSy OSyuaNrt G2 {2
petro-chemicals and metals refineries, for over a century. The following facts umderis
importance for South Africa.

/2t FdzSta GKS o6dz |1 2F {2dziK ! FNAOI Q& OdzNNJ

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

1 The value chain is a substantial employer. Coal mining alone employed approximately
87000 employees in 2018oal Mining Matters, 2019 9a412YQa 3ISYSNI GA:
employs over 1200 employes(Eskom, 2018ajasol has approximately 260 wokers
in South AfricdSasol, 2018)n aggregate, thisnesents a total estimate of 12800 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 aelkéctricity and petrochemical sub value chains.

9 The value chain is a substantial tax contributor. Sasol alone contributed R1,3 billion to the
national fiscus in 2018. The coal mining industry pai@ Billion in royalties in 2018Coal
Mining Matters, 2019)

The coal value chain, including coal mining,celeity 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 r&sail, 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 ecamo contributions of the value chain.
While more powerful stakeholders such as mining firms, stateed entities, and skilled
workers, such as managers and engineers, may be able to withstand these shocks and find
alternate employment, the most vulnerabla the value chairg miners and other lowor
semiskilled employees, small businesses in small mining towns that directly or indirectly rely
on coal mining, and communities in these towsould be devastated.

This risk is widely acknowledged in theglctransition literature.ln 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 gidugps.
economic impact onthe affected mining towns is devastating compared to more diversified
local economies, given that they have limited economic alternatives to coal mingd
Bank, 218)

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 theseomipaits. Specifically,
these mining towns:

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

1 are isolated geographically to some degree,
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coal mining, ad where remuneration for working in the coal sector pays relatively well
compared to other economic opportunities for the same level of educgWorld 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 fggaeding 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 chemicabnd liquid fuel production, and to metal refineries.

Figurel. The coal value chain
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Coal mining and electricity generation are concentrated in Mpumalanga, where 80% of the
production of coal occurs. The eMalahleni (formerlyb&ink) and Highveld coalfields account

for 75% of coal production in South Afri@oE, 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 coat Anglo, South32/BHP/SAEC, Exxaro, Glencore, and Sasol.



Figure2. Location of coal mines, 2018
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Coal is extracted via two methodssurface (opencast) and underground mining. In South
Africa, approximately 51% of coal is mined underground, while theameing 49% is mined

via openpit methods(DoE, n.d., p. 45urface 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 employmenéalso

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 quataph
1)

Graphl. Downstream casumers of coal
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Source(DoE, 2018)Coal ResourcesOverview. Accessed attp://www.energy.gov.zalfiles/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

azal 27F 9-frddPMrisdare @eated in Mpumalanga to be near the min&ze
Figure3.) As a esult, 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 moretlgecen
developed coal mines in Limpopo.

Figure3. Location of Eskom plants by type
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Source: (Eskom, 2018a) Integrated Annual Report 2018. Pp. 147. Accessed at
http://www.eskom.co.za/IR2018/Documents/Eskom2018InteqafReport.pdf on 19 April 2019
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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.

Graph2. Production volume and value in thousands of current rand of coal, 2007 to 2017

300000 140000 000

250 000 w—\-— 120000 000

100000 000
200000

80000 000
150 000

tonnes (1000s)
Rands (1000s)

60000 000

100 000
40000 000

50 000 20000 000

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017

= Production volumes Production Value

Source: Calculated fronfMinerals Council South  Africa, 2018, p. .44)Accessed at
https://www.mineralscouncil.org.zaén 27 April 2019.

Exports of coal in constant rand terms have slowed since the end of the commaodity 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 averageual rate of growth remained

virtually unchanged at just under 1% a year from 2002 to 2018. As a result, the share of coal

Ay {2dziK ! FNRAOFI Q& G201t SELRNI& KFa NBYIAYSFH
from Quantec trade series at HS 6 digit

9a12YQa alfsSa KIS RSOf Ay S RrapaldisBdwR Nliedallihny G KS
electricity sales resulted from a number of factors. They include relatively slow economic
growth in recent years as wedls the closure of energytensive smelters as the price of

electricity has increased rapidly in real terms, which also encouraged electricity efficiency by
O2yadzYSNE® LY |RRAGAZ2YI 9a12YQa alfSa KIFI@S o
on thenational grid and off it. The largest declines in sales (in GWh) over the 202611418

period occurred amongst industrial consumers, who decreased electricity consumption by
12%(Eskom, 2018b)


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

Graph3: Eskom electricity sales by consumer type (GWh)
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SourceEskom Annual Reports for relevarzys.

3.2.2 Profitability

Profitability for coal mining can be assessed using figures for the gross operating surplus for
the industry (se€sraph4). Between 2002 and 2011, surpluses in coal grew on the back of the
globalcommaodity boom, which saw high dollar prices for coal. After 2011, surpluses declined
through 2015 and then recovered somewhat.

Graph4. Gross operating surpluses in coal mining, 2002, 2008 and 2015 to 2017.
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SourceCalculated fom Quantec. EasyData. Interactive dataset. Downloaded fmovw.quantec.co.zan May
20109.

Eskom has faced substantial losses in the past two years. The losses arise fundamentally from

its inability to manage downstcosts as demand has declinf&skom, 2018a)rhe process is
howeverY SRAF SR o6& GKS FIO0 dGKIFIG 9a12YQa LINAOSa
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 regtilads that

9
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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.

Graphb5. Eskom profits and losses, 2014 to 2018
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SourceCalculated from Eskom Annual Integrated Reports (202%18)

Like Eskom, Sasol has seen a decline in production in recent years, as the following graphs
show. In addition, it plans to shiftdm 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.

Graph6. Sasol chemical sales
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B. Performance chemicals
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SourceSasol Integrated reports for relevant years.

3.2.3 Employment

The coal mining sector emplegt around & 000 peoplein 2018 accounting for20% of all
mining jobs (Graph7) 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.

Graph7. Employment in coal mining, 2007 to 281
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SourceCalculated fronMCSA. 2019. Page ¥ccessed dlfittps://www.mineralscouncil.org.zadn 17 October
20109.

In 2018, Eskom employed almost 50 000 workers, around 40% more than a decade earlier.
Management argued that it was overstaffed by around0D® positions. Virtually all of the
excess jobs were in distribution, customer and auxiliary services, with only 4% in generation
(Calculated from Eskom 2018a, pp. 4110

Sasol employs around 3W0 workes directly in its international operations, of which
approximately 2800 are located in South Africa.

11
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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 awount for over 80% of coal capacity in the countrnanglo Coal, BHP
Billiton/South32/SAEC, Sasol, Exxaro and Xsfifabasil Fuel Foundation, 2011, p. 38)

cluster of much smaller firms account for the rest of production. They includenDpt Coal,

Umcebo Mining, Shanduka, Eyethu, Anker Coal, Coal of Africa, Eyesizwe Coal, Sudor Coal and
Riversdale.

Graph8. Coal Mining Market Shares by Capacity

= Anglo Coal = Exxaro Sasol = BHP Billiton = Xstrata Others

Source(Fossil Fuel Foundation, 2011, p..383cessd athttp://www.fossilfuel.co.zaon 2 May 2019

b. Electricity and petrochemicals

The electricity and petrochemical swalue chains are dominated by Eskom and Sasol
NBaLISOGAGSt &d 9ai 2 YoduniSifafi€s MNdiMr Sel elektdcityYol A y { &
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 cdato-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 @sdustri
Sasol also exports basic and speciality chemicals regionally and internationally.

Anglo American, Exxaro Resources, Glencore and South32 together supply between 70% and
yrE: 2F 9a12YQa O2Ff O2yadzvYLIiA2y S gKAY®HK NI y3IS

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 r¢&thgineering 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
singletruck operators. Smiller 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

12


http://www.fossilfuel.co.za/

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 commaodities and other products. Not much

is known about single truck operators but these tend to be entrepreneursaniypown 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.

Figured. Market share of coal transportes
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= Small coal transporters = Large coal transporters

Representatives of the coal transporterstimatedthat they employ a total of approximately

4000 workers. That would give a ratio of almost six workers per trucksdit@lyoverstated.

Truck drivers are generally sourced from the locality and edatal income of approximately

R20000 a month, of which R100 is taken home after the deduction of benefits such as UIF

FYR LISyaAirzy® ¢NHzOl RNAGSNE FNB NBIljdzZANBR (2
GNJ y&aLR2 NIGSNRAE LINB T S NJovethreé ye@rs) asSHe inSidcSopsisaiR R NA
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 Arrangment (FCA) which involves transporters that are directly contracted to Eskom.

Some 58 of these transporters were contracted under afgear 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
Faa20AFdA2ya YRS AF NBESGFydsz GNIYyaLEZ2NI g2\
certain coal transporter segments mekthem 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 wigprovide further detail on the likely impacts, their timing

and the extent of the employment threat.
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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 lyikprobability and a
provisional view on the expected timeframe.

Table2. Potential impacts affecting the coal value chain

Impact of value chain Timeframe
Foreign policy risk: importer, High impact: High Longer term
curb use of South Africamal | Coal mining (> 10 years)

TFR (Transnet)

Coal transporters

Small Businesses

RBCT

Eskom (potential)

Low impact:

Sasol (selbwned mines)
Foreign policy risk: globi High impact: Uncertain | Longer term
pressure Coal mining (>10 years)

Sasol

Eskom

TFR

RBCT

Cod transporters
Domestic market risk High impact: High Medium to
consumers reduce deman Coal mining (already | long term(>
for coalbased electricity Eskom occurring)| 5¢ 10 years)
through  efficiency  ang Coal transporters
renewables Small Businesses
Domestic policy risk: Lowe¢ High impact: Eskom High Medium to
carbon intensity in electricity Coal transporters long term
generation Small Businesses >5 ¢ 10

Coal mining 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 Westerndeveloped nationgWorld Bank, 2018)Developing nations such as China are
also curbing emissions and that country has recently embarked on-ar@hprade policy,

which foresees reduced dependency on coal. Other emerging economies such as India,
Pakistan, Bangladesh, Philippines, and Viet Nam appear to have favourdzhsed|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; India (44%), Pakistan (11%) and South Korea ({Dfdjle Map,
2018) In the shortto medium term, up until 2023, coal exports amdcast 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 &@fture export demand depends on the
national energy policy dynamics in these countries.
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to curbing thermal coal imports, it has proven slow in increasing domesdicproduction

FYR 20KSNJ ISYySNIXadAz2y FTOOGAGAGASAY adzOK Fa N
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)

Graph9. Projected Indian imports and estimated South African share (a), 2016 G232
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Note: (a.) The fiveyear historic share (2012018) 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.SourceCalculated from IEA. IEA Coal forecast. 2019
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to increase till 2023. Tt 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 demandconsiderably.

Pakistan, which follows India as the second largest importer from South Africa, is also forecast

to increase import coal demand until 2023trong growth in codired power generation is
SELISOGSR G2 R2dzmf S t I 1 A aMiceé iy 2DA7 td28 Witce/iR202B82 NJ O 2
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.

Fnally, 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\atc@oin

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 pointtopedsh &Y Ay o6dzt | 2F {2dziK ! FNRAOI Q
factors may affect these projections:
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1 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 iteeds 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.

1 Finance for coal projects globally are incregbirbecoming 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.

1 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 unabatedfoeal power by 2030.

The provine 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

Asa signatory to the 2015 Paris Agreeme®outhhas @ommitted 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 andven 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 theektrgontributing 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 emissianghe 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 barrierswere effected by trading partners in an eff to reduce GHG emissions, they

would likely affect a wide range 8buth Africarproducts that use coabased grid electricity,

not just those directly related to coalvhile the Paris Agreement itself does not include
sanctions on the basis of a lack mitigation or adaptation, trade risks beyond the Paris
Agreement have emerged and are likely to intensify. For example, discussions in one of South

I TNAOI Q& YI 22N SELRNI LI NIySNARZ GKS 9! T I NB
carbon adjustmentg¢Euractive, 2019; Government Europal2p

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 cmgssidising the poorer customers, and

the switch to offgrid solutions places an additional burden on poorer comars and Eskom.

Stagnant domestic demand for cdadsed 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 increigseariffs 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 ptda 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 elegtyigyeneration, 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 Resoure&n, are already under threat with major
commercial banks withdrawing their funding support from these projects. Other policy
measures such as carbon taxesioh in the current phase ardenient but may escalate in

later phasesalso stand to impact oooal demand through inflationary impacts on electricity
generation, chemicals production and other enefgiensive products.

3.3.5 Outcomes

All of these impacts effectively reduce domestic or export demand for South African coal
producers, although the timefraes 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
highermargin coal. Exports constitute approximately 50% of coal revenues, although they
only account for approximately 30% of exports in volume terms.

Reduced coaales, 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 inicog m

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
Ffa2 aldzsSSi S {laz2t I yR R2 ¢ gthrdudtiBising energy2osts. O f &
The immediate impacts of a decline in coal production and/or-baakd electricity will be

felt by the most vulnerable in the value chain. Communities and municipalities that are highly
dependent on coal mining and on Eskphants, 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 cdalf 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 foits 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

2y O2Ff YAYAYy3 FOGAGAGEd ¢2 LINRPODARSEURGEAEY RA
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¢ 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.

Graph10. GVA segmentation for selected locations, 2018
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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 @oal, with coal accounting for 35% and 33% of total GVA in those
municipalities, respectively.
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Case: Eskom Hendrina Power Station

Hendrina Power Station, along with the Komati and Grootvlei power stations, is one

first that will be decommissionedue to age. It came into operation between June 1970

December 1976. It is located 40km south of Middelburg in Mpumalanga. With the firs
out of ten generation units already being switched off, the remaining units are expect
go offline over letween 2020 and 2025.

Decommissioning is expected to lead to job losses for lower level Bsbm is expected t
provide social and labour plans for workers in these circumstances, but details ai
available

The plant employs approximately 500 rpeanent workers. Approximately 40% of tf
workforce at the power station is serskilled. These occupations mostly cover pl
operators and maintenance staff. In terms of recruitment requirements, these worker
only required to have a grade 10 educatiand are trained by Eskom to perform in their rol
Managements seeks to source workers within an approximate radius of 50km. Worker
to come from Pullenshope (13%), Hendrina (10%) and Middelburg (KB¥}5, 2017)
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The plant also empl@yaround 500 contractors. Contractors tend to have links to the |

cal

communities as formal businesses sudntract informally to people from the community.
Contractors are vulnerable in that they are not Eskom employees, which means they do not
get a retenchment 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 db@conomy. KPM

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

10000 jobs indirectly in Mpumalanga, and contribute R1,3 hillio households in th
province(KPMG, 2017)

HInformation in this section is from a site visit and interviews with management in October 2019 unless

otherwise noted.

19



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 closuresmyaartly offset since truckenh 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 createsagironment 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 tm \&i onceoff lucrative tender, so they
were often turned away.

The environment of unemployment is further demonstrated by informal congregations of
low-skilled jobseekers 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 thesesgédkers 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 munigigaliinable to afford these costs
and once the Hendrina power station is decommissioned, it is unclear who will fund fthese
public services.

In addition, Eskom owns the only petrol station and store in the locality, which farmers, small
businesses and thgeneral 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 chdfgg,] 2|Y Q a
plans to cushion the workforce isstructive for the SJRPBased on interactions with
managers at the site visit,ngployees 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 wilbe redeployed to the new coal plantgdMedupi 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. Defgtitef a
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 which in the view of the
industry at least prevent use of yroducts from mine dumps

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

2 The closure of Hendrina is motivated by economic reasons. Specifically, the power station is old and utilises spares tad @@rtecoming increasingly
difficult to procure due to their obsoleteness. Further, extending the life of the plant imwlitresafety 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% taf to
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, Mispka 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 fqr 28% 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 regpé¢o the impact that negative coal
dynamics will have on them. Most at risk is eMalahleni, followed by Steve Tshwete,
Msukaligwa and Govan Mbeki.

Graphll. Employment by industry in selected municipalities, 2018
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In moving the vulnerability analysis forward, we focus on three heavily affected gpups
workers, small businesses, and communities.

1 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.

1 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 good$¢ Yy R aSNBAOSa (2 O2Ff YAySazr 9aiz2Y:z

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 sgion will be updated once this data is received from stakeholder and
informant interviews, specifically from mining firms, Sasol, Eskom, Transnet and chambers
of commerce.

1 Finally, communities refer to residents of mining towns that are impacted indyrect
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 retatkeservi
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 thg are not analysed herdf downsizing meant that owners had to find new
opportunities, coal trucks can theoryeither transport other types of bulk commodities such

as iron ore or manganese or, if repurposed, bulk goods and groceries or even ligsidhes|
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
Ff NBIF Ré adaof201SR 27FTEé Inadiitioh, heNdstSoNswitchiidgz0 thésg 3 02 Y
alternativesis often substantialRepurposing the truck to a flat bed, capable of transporting
goods like cement. costs in the region of RRO0 ¢ R300000 per truck, while converting a
truck to transport liquid fuels is substaally 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 Qaty 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 thentiiged 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 implatation 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 gendear.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 ba professionally qualified and middle management or

in skilled technical professions, rather than in production or senior management positions
(Minerals Council South Africa, n.d.Jhe gender dimension in coal employment is
acknowledjed in the international transition literature. Some programmes focus only on
YAYSNE S SECHENBPRIKWRE 6d DRyEREME Batkg2018)2 Y Sy 0
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Graph12. Gender distribution of employment in coal compared to other industries, 2017
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SourceCalculated from Statistics South Africa. Labour Market Dynamics 2017. Electronic dataset. Downloaded
from Nesstar facility alvww.statssa.gov.ze 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 highg@roportion 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, especialiy light of relatively low levels of formal qualifications. In
2017, assraphl3shows, median pay along the coal value chain was substantially higher than
in most of the rest of the formal economy. In coal mining, the medianvyssy/over R1000

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 RB00 per month for women. In the electricity indagt median pay was
closer to R1®00 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 RQ00.
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Graphl13. al value chain monthly earnings compared to formal workers in other sectors
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SourceCalculated from Statistics South Africa. Labour Market Dynamics 2017. Electronic dataset. Downloaded
from Nesstar facility alvww.statssa.gov.zam 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.

Graphl4. Percenage of employees that make contributions toward retirement funds
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SourceCalculated from Statistics South Africa. Labour Market Dynamics 2017. Electronic dataset. Downloaded
from Nesstar facility alvww.statssa.gv.zain 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 greateelef 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.

Graph15. Percentage of workers contributig to UIF
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SourceCalculated from Statistics South Africa. Labour Market Dynamics 2017. Electronic dataset. Downloaded
from Nesstar facility alvww.statssa.gov.ze September 2019.

3.4.4 Human Capital

The skills mixn the coal value chain differs from the rest of the economy. It is characterized
by a relatively high reliance on sesikilled workers, with fewer unskilled and skilled workers.
According to Quantec data, 90% of those employed in the coal industry in Klpoga are
semiskilled (74%) or lowkilled (17%) workefs

3 This information is based on labodata in South African the Quarterly Employment Statistics (QES)
and the Quarterly Labour Foe Survey (QLFS) published by Statistics South Africa (StatsuSag.

the standard international categorisations. Skilled employment consists of: professionak semi
professional and technical occupations; managerial, executive and administrativeatioosp and
certain transport occupations, e.g. pilot navigator. Sehkilled employment consists: clerical
occupations; sales occupations; transport, delivery and communications occupations; Services
occupations; Farmer and farm managers; artisan, apjcergnd related occupations; and production
foreman and production supervisor. Leskilled employment consists of: Low skilled employment
consists of: elementary workers; domestic workers; and all occupations not elsewhere classified.
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Graph16. Skills profile of the coal value chain
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SourceCalculated from Statistics South Africa. Labour Market Dynamics 2017. Electronic dataset. Downloaded
from Nessar facility atwww.statssa.gov.ze September 2019.

AsGraphl7 below shows, education levels in coal mining were slightly behind the norm for
other formal workers (including farmworkgrsdespite 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 electity.

Graphl7. Education levels in the coal value chain, 2017
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SourceCalculated from Statistics South Africa. Labour Market Dynamics 2017. Electronic dataset. Downloaded
from Nesstar facility alvww.statssa.gov.zam 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 retrenchéd 2017 the median earnings for

coal miners with maic or less was more than twice as high as for other workers with the
same formal educatior(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 cealining towns.

Workers in the coal value chain, as in heavy industry in general, have a high level of union
membership comared 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 shardalls to 67% in electricity and around 45% in petrochemicals.

Graph18. Percentage of employees that belong to a union, 2017
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SourceCalculated from Statistics South Africa. Labour Market Dynamics 2017. Electronic datasebadednl|
from Nesstar facility alvww.statssa.gov.zan September 2019.

The data also allow for an evaluation of workplace relationships. The figures below represent
the permanency of employment, the number of howrsrked 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 thoe 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
dependenceon the job, and their perception that they have a comparatively stable position
in the workplace.
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Figureb. Percentage of employees that reports having a permanent position, 2017
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SourceCalculated from Statistics South Africabaur Market Dynamics 2017. Electronic dataset. Downloaded
from Nesstar facility alvww.statssa.gov.zan September 2019.

The law requires that all employees have a written contract and be granted paid vacation an
family leave. Again, almost all workers in the coal value ahaircontrast to many farm and
retail employees as well as all selhployed peopleg in fact get these conditions, as the
following graphs show.
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Graph19. Share 6 workers in the coal value chain who say they get basic conditions of
employment, 2017
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C. Maternity/paternity leave

®m Men mWomen

0,
1880//2 o105 877 89% 91% 87% g5%
80% 71%
70% 64%
60%
50%
40%
30%
20%
10%

0%

Coal Electricity Petroleum and Other sectors
basic chemicals

SourceCalculated from Statistics South Africa. Labour Market Dynamics 2017. Electronic dataggibaded
from Nesstar facility alvww.statssa.gov.zan September 2019.
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4 The metals value chain

The transition to a lowcarbon world will reshape the metalglue chain from shifting
demand for specific metalto the methods of production to access to essential inputs, such

a SySNH& | yR ¢l ( Salde chaig deieloped oh bhis ackd@fdap, ¥odld | &

based electricity supph@ & 1 2 Y Q& {infehsivelugetsMid &ssentially mining and large
mineral processing industrial giants. Tlsergy Intensive Users Group of Southern Africa,
which comprises 28 companies in the fields of mining, minerals beneficiation and materials
YIFEYydzZFl OGdzNAyYy3I: O2yadzySa Y2NB (KL yites, stichag F
primary steelmaking, are moreover inherently carbatensive (due to the chemical

reactions at play), generating a large amount of process GHG emissions as a result of their

production process.

While this researcltaims to analyse climatehangerelated dynamics impacting theetals
value chainthe impactsof the climate crisis carot be fully isolated from other factorst

play in thevalue chain Some industries, such as gold mining, are for instance on the decline
in South Africa due téactors beyond climate chang&hé maturing of the gold mines in this
case). Others facacyclicaldownturn as a result of global dynamiasotably the end of the
commodity boom combined with aoversupply of steel and aluminium from Chinand will

likely recover in the medium term.

4.1 Scope

{ 2dzi K ! F NJal@ecleaticongiSsiof afdidersity of sukalue chais structured around
particular mineral ores and metals production. While they follow a common structure from
mining to beneficiation and faication, depicted inFigure6, 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 Africateideu
the country.

Figure6.{ 2dzi K ! TNAOI Qa YSGlfta @It dzS

Locally
produced

Imported
inputs

inputs
k 4
™ Road freight — Y Business
Metal refineries / Downstream
Mines (iron ore, gold, foundries (gold, steel, industries (metal
PGMs, manganese, T X — ferrochrome, products, machinery,
copper, etc.) aluminium, etc.) equipment, etc.)
" Transnet rail/ port Households

_/-/‘ For exports

Ore imports 7
{alumina)

> Exports

Key differences are:
1 Local mining (mostalue chais) vs importd ore (alumina from Australia).

1 Opencast (iron ore, manganese) vs underground (PGMs, gold) minmg) Wwas key
implicationsfor energy consumption as well as employment characteristics. Underground
mines rely heavily on electricity while opencast mines have a higher relanoetroleum
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(essentially diesefjue to the use of trucksAs noted in the setion on coal, underground
mining is generally more labouand skillsintensive than opencast mining.

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

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

The main metals subalue chais*in South Africa are:

1 The PGMwalue chainan extensiveralue chairfrom mining and refining (for domestic
use and exports), to the fabrication of catalytic converters and other Pa@déd
products;

The goldvalue chainan extensivevalue chairfrom mining, to refining, to manufacturing;

The iron and steeValue chainan extensivevalue chainfrom iron ore and manganese
mining, to local steelmaking for domestic use and exports (both primary and secondary
production), tothe manufacturing of steel products and ferroalloys (ferrochrome and
ferromanganese essentially);

1 The aluminiunvalue chaina manufacturingzalue chairfrom smelting (based on alumina
imported from Australia for primary production as well as scrap foosdary production)
to the manufacturing of aluminium product for construction and general use.

4.2 Major trends in the value chain

4.2.1 Production

G GKS YAYAyYy3 &l dafi&chdin® lnzaviy donimatdd Oy adiditedvg®upl  a

of ores, namely gold®®GMs, iron, manganese and chrofiable3f A a1 &a { 2dziK ! FNR O
and production of key minerals. South Africa is in a goasiopolistic position for the

production of PGMs, holding more than 90% of globakrees. 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 productipdeclining reserves have pushed South Africa to a
secondtier producer.

4Value chains assited with nonmetallic 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 ipart in SectionO (on the coal value chain) and Section 4 (on the petroldased road
transport value chain).

32








































































































































































































































































































































































