
Planning for employment effects 
of climate change in the chemicals 
and chemical products sub-sector

By 2030, it is estimated that the impact of climate 
change will result in 3 000 job losses in the chemicals 
and chemical products sub-sector in South Africa, and a 
further 11 400, due to changes in international trade. 

Despite this, there are encouraging opportunities. The 
advancement of certain chemical products used to cope 
with climate change, for example and the increasing 
demand for these, could lead to increased employment 
and even the establishment of new chemical plants. 
Mitigation interventions in this sub-sector are expected 
to create 650 job opportunities and adaptation 
interventions, an additional 3 825.
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THE CLIMATE SITUATION 
IN THE SECTOR

Vulnerability to climate change impacts

Climate change poses a particular threat to employment in the chemicals and 
chemical products sub-sector because this sector is highly carbon-emissions 
intensive and dependent on international trade. The National Employment 
Vulnerability Assessment (NEVA) was carried out to estimate the biophysical 
impacts, international trade impacts, and the impacts of mitigation and adaptation 
efforts on jobs in this sub-sector.1 

Chemicals: the first link in many value chains

pool liners, trash 
bags, carpet 

backing, insulation, 
detergent, 

flooring, pipes

food packaging, 
bottles, cups, 
houseware, 

crates

footwear, clothes, 
nappies, 

stockings, toys, 
textiles

tyres, paint, 
sealants, 

antifreeze

adhesives, 
coatings, films, 
paper coatings, 

instrument lenses

Natural gas

Ethane
Cracker

Industry –– Chemical products used to make other products: 
PVC, vinyl chloride, ethylene glycol, styrene, polystyrene

 

1 The Department of Environmental Affairs (DEA), the Economic Development Department (EDD), 
together with the Deutsche Gesellschaft für Internationale Zusammenarbeit (GIZ) GmbH, appointed 
Stratecon to conduct NEVA and to develop Sector Jobs Resilience Plans (SJRPs) to address the 
(potential) job losses for vulnerable sectors due to the effects of climate change. The final report is 
entitled, Employment Effects of Climate Change in South Africa: National Employment Vulnerability 
Assessment (NEVA) Sector Jobs Resilience Plans (shortened here to NEVA, 2017). 
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Biophysical impacts

The biophysical impacts of climate change could result in job losses in the sub-sector, 
as a result of the following: 

 � Extreme weather could impact on the availability of raw materials like oil, 
natural gas, water, metals and minerals, and drive up their costs.

 � Increased temperatures could lead to increased production costs. 

 � Floods could reduce production and impact on the chemicals sector supply 
chains.

 � Droughts will reduce the availability of water and effect production processes.2

International trade implications 

Changes in international trade worsen the risk of job losses. The sub-sector exports 
a large amount of highly carbon-intensive products, and as other countries look to 
reduce their own carbon footprint, they will reduce their chemical imports from 
South Africa. This decrease in international demand for South African chemical 
products will reduce exports, slow down production and ultimately impact jobs, 
unless alternative products or markets can be established.3 

Climate change impacts on the chemicals sector

Decreased
labour 

productivity

CLIMATE CHANGE

THE CHEMICALS 
SECTOR

International 
trade

Climate change 
regulations 

(e.g. carbon taxes)

EXTREME WEATHER
Increased 

temperatures Drought Flooding

Water 
shortages

Transport 
network

Raw materials & 
supply chain

Food security & 
human health

Decreased demand 
for emmissions 

intensive products

Increased 
costs

Impact on / disruption toDisrupted production 
& increased 

production costs

Key: Impacts

2 NEVA. 2017. 
3 NEVA, 2017.

INTERNATIONAL TRADE 
IMPACTS 

are those impacts 
that arise because of 
the changed demand 
for goods as trading 
partners implement 

policies to reduce their 
own carbon emissions.

BIOPHYSICAL IMPACTS
are those direct climate 

change impacts such 
as drought, increased 

rainfall, extreme 
weather events and 

temperature changes.
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Mitigation, adaptation / mitidaption 
interventions

The Department of Environment Affairs’ (DEA) Mitigation Potential Analysis  
(MPA) describes nine mitigation interventions that exist within the chemicals 
and chemical products sub-sector. These interventions aim to reduce carbon-
emissions associated with chemical production and the sector at large.

Nine mitigation interventions 

1 Carbon Capture and 
Storage (CCS) for new 
ammonia production plants 
process control.

2 Increase 
process integration and 
improved heat systems.

3 Nitrous dioxide (N20) 
abatement for new 
production plants.

4 Revamp: 
Increase capacity and 
energy e ciency.

5 Improved 
electric motor system 
controls and 
variable frequency drives.

6 Energy monitoring and 
management systems.

7 Energy e cient utility 
systems.

8 Advanced 
process control.

9 Combined Heat and Power 
(CHP).

Redesigning supply chain processes and retrofitting plants and buildings (such 
as stockpiling raw materials and improving energy and water efficiency) can also 
mitigate against the impact of extreme weather on raw materials, transport networks 
and the broader chemicals supply chain. 

MITIGATION EFFORTS 
are those interventions 

undertaken to reduce 
carbon-emissions.

ADAPTATION EFFORTS
are those interventions 
undertaken to adapt to 

the biophysical impacts 
of climate change.
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Various adaptation measures are available to ensure operations continue with 
limited impact from extreme weather events associated with climate change: 

 � Redesigning production processes

 � Moving operations to more secure locations

 � Additional process cooling 

 � Retrofitting plants and buildings to become more fire and flood resistant.  

Production processes and chemical products themselves must also be modified to 
become more carbon-friendly so as to adapt to changing consumer and international 
trade demands.  

Mitigation and adaptation interventions in the chemicals sub-sector

CLIMATE CHANGE

THE CHEMICALS 
SECTOR

International 
trade

Climate change 
regulations 

(e.g. carbon taxes)

EXTREME WEATHER
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network

Raw materials & 
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Food security & 
human health

Key: Impacts Adaptation Mitigation

Improve process 
design

Stockpile raw 
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Resilient 
infrastructureIncrease water 

e�ciency
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cooling

Increase energy 
e�ciency

New products

CCS & 
CHP

Futures food for thought



Page 8 |  Planning for employment effects of climate change in the chemicals and chemical products sub-sector

P
H

O
TO

: P
R

O
TE

A
 C

H
E

M
IC

A
LS



Planning for employment effects of climate change in the chemicals and chemical products sub-sector  | Page 9

Limpopo

North West

Northern Cape

Western Cape

Eastern Cape

Free State KwaZulu-
Natal

Gauteng
Mpumalanga

RICHARDS BAY
Foskor Acid 
Division

DURBAN
Omnia – Protea 
Chemicals,
Dow, AECI

SECUNDA
Sasol

JOHANNESBURG
Omnia – Protea Chemicals, AECI

SASOLBURG
Sasol, Dow, AECI

PORT ELIZABETH
Omnia – Protea 

CAPE TOWN
Omnia – Protea 

17%18%47%

Western 
Cape 

KwaZulu-
Natal

Gauteng

Distribution of 
chemical producers

Location of production facilities of major chemical producers in South Africa 
(upstream companies: Sasol, Omnia, AECI and Dow Chemicals)**

2015: Chemicals and chemical products sub-sector South Africa*
Job distribution 
by gender in the 

manufacturing sector 
(includes chemicals  

sub-sector)

37% 
female

63% 
male

LOOKING AT WORK

Key: 16% Skilled 17% Unskilled 66% Semi-skilled

255 514
people 

employed in  
the sub-sector

*  Adapted from NEVA, 2017.
** Adapted from Department of Labour (DoL), 2008; Sasol, 2016; Omnia, 2016.
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Scenarios: worst and best
Job risks and barriers to re-employment 
in other sectors*

The employment figures below refer to all jobs, including direct, 
indirect and induced jobs.  

Potential biophysical impacts on jobs

The NEVA developed two scenarios representing two extremes of 
possible outcomes: a “best-case” scenario, generally associated with 
warmer-wetter conditions; and a “worst-case” scenario, generally 
associated with hotter-drier conditions. 

 � The worst-case scenario estimated that the number of jobs in 
the sub-sector would potentially decrease by between 1 800 by 
2020 and 3 000 by 2030. 

 � The best-case scenario estimated an increase of about  
700 jobs by 2030.  

-80 000
male

-40 000
female

Best-case scenario:  
potential jobs created

+10 000  
female+15 000  

male

Worst-case scenario:  
potential jobs lost

Biophysical impacts by gender across all sectors by 2030  
(including chemicals sector)

INDIRECT JOBS
are those jobs 

generated in the 
businesses that 

supply goods and 
services to the 
chemicals and 

chemical products 
sub-sector.

DIRECT JOBS
are directly related 

to the production 
of chemicals and 

chemical products.

INDUCED JOBS
are those jobs that 

come about because 
of the expenditure 

of salaries and 
wages by direct and 

indirect employees 
in other sectors.

*  NEVA, 2017.



International trade impacts on jobs

The NEVA estimated two trade scenarios for employment 
impacts: one with no emissions trading; and one with 
emissions trading between countries. The assumption was 
also made that countries would impose measures to reduce 
their carbon-emissions by 25% of their 1990 levels, by 2020. 

 � The no emissions trading scenario estimated a 
decrease in jobs in the sub-sector by between 10 000 by 
2020 and 11 400 by 2030. 

 � Allowing for emissions trading results in a smaller 
impact on jobs, with only 174 job losses by 2030. 

International trade impacts by gender across all sectors 
by 2030 (including chemicals sector)

Governments distribute a limited number 
of CO2 “credits” to companies. Companies 
can only emit as much CO2 as they have 
credits for. Those below their CO2 limit can 
sell credits to companies that exceed the 
limit. The same applies to emissions trading 
between countries. 

EMISSIONS
TRADING

Climate change impacts on the chemicals and chemical 
products sub-sector, 2030* 

Employment 2015 255 514

Employment 2030 295 012

Biophysical
Worst-case -3 044

Best-case +713

International 
Trade

No emissions trading -11 407

Emissions trading -124

Combined 
Impact

Worst-case and no 
emissions trading

-14 451

Best-case and 
emissions trading

+589

Mitigation and adaption measures are expected to have 
positive effects on employment in the chemicals sub-sector. 
There may, however, be unintended consequences, such as the 
loss of skilled employees who have been specifically trained in 
climate change issues, to other sectors. 

NO EMISSIONS 
TRADING 

Companies below 
their CO2 limit are 

not permitted to 
sell their credits 

to companies that 
exceed their limit. 

The same applies to 
no emissions trading 
between countries.

+4 000
0

EMISSIONS TRADING: 
JOB CREATION AND LOSSES

NO EMISSIONS TRADING: 
JOB LOSSES

Female jobs

Male jobs

-42 000

-16 000

-75 000

*  Adapted from NEVA, 2017.
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Key barriers to re-employment outside the chemicals and chemical products 
sub-sector4

Key 
barriers to 

employment in 
other sectors

Limited 
means/willingness 

to relocate to where 
new opportunities 

exist

Chemicals sector 
employees may need 

to be completely 
reskilled to enter other 

sectors

Limited support 
for those who want 
to start their own 

business

Inadequate skills 
and training to take 

advantage of 
alternative job 
opportunities

Limited 
awareness of other job 
opportunities, including 

from mitigation and 
adaptation 

interventions

Job or livelihood opportunities

There are encouraging opportunities to offset job losses due to climate change in this 
sub-sector. One such opportunity is the advancement of certain chemical products 
used to cope with climate change and increasing demand for these products.5 This 
will lead to increased employment and potentially, even the establishment of new 
chemical plants. 

Chemical products expected to see increased demand due to climate change6 

4 NEVA, 2017.
5 KEPSA, 2014; OECD, 2011; Acclimatise, 2016.
6 Adapted from NEVA, 2017.

Water treatment 
chemicals: 

Increased water 
 scarcity & increased 
demand to treat and  

re-use water will increase 
demand for chemicals  

for treating water.

Healthcare 
pharmaceuticals:

Increased risk of pests 
and diseases and the 

shift of diseases, such 
as malaria, into new 
regions will result in 

increased demand for 
pharmaceuticals.

Greener  
chemicals: 

The chemicals industry  
will need to adapt to 
 meet these market 

demands through the 
redesign of current, 

or the use of new 
processes.  

Fire retardants and 
related chemicals:

Increased risk of fires  
due to hotter, drier 

conditions will result in 
increased demand for 

these chemicals.
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Mitigation and adaptation employment opportunities

According to the NEVA,7 the nine mitigation interventions identified in the MPA 
are expected to create about 650 jobs, both within the chemicals sector and other 
sectors. Two significant mitigation options are:

 � The renovating of plants to increase capacity and energy efficiency (254 jobs).

 � The construction and operation of combined heat and power facilities 
(176 jobs). 

Adaptation interventions, such as chemical plant renovations to become more energy 
and water efficient; increased cooling and stockpiling of raw materials, are expected 
to create about 3 825 jobs by 2030. 

Potential job creation from mitigation and adaptation interventions in the 
chemicals and chemical products sub-sector by 20308

Intervention Total job 
creation

Direct jobs (%) Indirect & 
induced jobs 
(%)

Direct surplus 
jobs (%)

Mitigation  650 51 46 3

Adaptation 3 825 5 95 NA

7 Adapted from NEVA, 2017.
8 Adapted from NEVA, 2017.

+14 000  
female+32 000  

male

+40 000  
female+120 000  

male

Adaptation  
employment opportunities

Mitigation  
employment opportunities

Employment opportunities by gender across all sectors in 2030:  
Jobs created (including chemicals sector)
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Training and skills development

To maximise employment opportunities and minimise job losses in this sub-sector:

 � Skilled employees need to be trained to identify, design and implement 
modifications to production processes, value- and supply-chains, and future 
infrastructure, and plan for new product outputs. 

 � On-the-job training will be required for low- and semi-skilled employees 
whose day-to-day operational requirements may not change significantly. 

Skilled employees from this sub-sector have relevant skills for other manufacturing 
sub-sectors and would only require some retraining to take up employment 
in these related industries. Such industries, where mitigation and adaptation 
opportunities could absorb job losses, are the non-metallic minerals (mostly in 
production of cementitious products) and petroleum sub-sectors. 

To ensure that job opportunities are maximised and employees are assisted 
with identifying and securing these opportunities, industry bodies, such as the 
Chemical Industries Education and Training Authority (CHIETA), the South African 
Petroleum Industry Association (SAPIA) and the Association of Cementitious 
Material Producers (ACMP) need to work closely with the Economic Development 
Department (EDD) or the Department of Trade and Industry (DTI).
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FOOD FOR THOUGHT
 � Further research into low-carbon chemical products and processes is 

required to ensure the chemicals sub-sector achieves and remains carbon 
competitive in a carbon-constrained global economy.

 � Specialists, such as the Council for Scientific and Industrial Research (CSIR) and 
academic institutions, need to assist with refining adaptation interventions 
in this sub-sector and in others that affect it (such as agriculture). Such 
institutions could provide researchers and students with bursaries to conduct 
the required research.

 � Given the male dominance of the manufacturing sector, increased 
opportunities should be given to women at all levels in this sub-sector. 
The employment impacts of climate change on women must be minimised by 
prioritising their development, re-skilling and re-training. Women should be 
encouraged to study relevant degrees that are needed in this field. 

 � What steps must be taken to ensure that the Chemical and Allied Industries’ 
Association (CAIA) and CHIETA take responsibility for the training and re-
skilling of chemical employees to minimise job losses and maximise the uptake 
of employment opportunities? SAPIA and ACMP must be consulted and involved 
in the implementation process. Which other bodies should be involved in this 
process?

 � According to the NEVA, the Sector Jobs Resilience Plan (SJRP) coordinating 
department (EDD or DTI), in conjunction with National Treasury, needs to 
investigate and explore financing opportunities for the uptake of the MPA’s 
mitigation interventions and the necessary training and reskilling of vulnerable 
workers. What steps must be taken to ensure this happens?

 � How will the implementation of mitigation and adaptation interventions and the 
associated job creation and re-employment be monitored to ensure their ongoing 
success? How will we review the degree to which the anticipated employment 
impacts of climate change actually materialise? 

TALKING POINTS
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WWF South Africa’s Policy and Futures Unit undertakes enquiry into the 
possibility of a new economy that advances a sustainable future. The unit convenes, investigates, 
demonstrates and articulates for policy-makers, industry and other players the importance of 
lateral and long term systemic thinking. The work of the unit is oriented towards solutions for the 
future of food, water, power and transport, against the backdrop of climate change, urbanisation 
and regional dynamics. The overarching aim is to promote and support a managed transition to 
a resilient future for South Africa’s people and environment. The organisation also focuses on 
natural resources in the areas of marine, freshwater, land, species and agriculture.

wwf.org.za

The climate change mitigation debate in South Africa needs to move from improving 
efficiency within a projection of the existing economy, to innovation and options beyond 
the constraints of the current dispensation and structure of the economy. It may take step 
changes in the development path to achieve mitigation adequate to South Africa domestic 
and international commitments, and maximise economic development and social wellbeing. 
Business models presently unconsidered may be waiting in the wings.

The ‘Low-carbon development frameworks in South Africa’ project seeks to deepen 
understanding of, and reveal opportunities for, transitions to a low-carbon economy. It 
facilitates and develops contributions at the intersection of climate change mitigation, 
economic development and socio-economic dimensions, across immediate, medium and 
long-term horizons.

Working variously with government, business and labour, the project reaches from 
providing input to emerging government mitigation policies and measures; through 
investigating the business and socio-economic case for selected mitigation initiatives which 
hold growth potential in energy, transport, industry, waste, and land use; to analysing 
potential future economic trajectories and the systemic opportunities offered by these.

This paper is one in a set of ‘Futures food for thought’ papers. It examines the potential 
employment effects of climate change in the chemicals and chemical products sub-sector, 
and the planning needed to minimise job losses and maximise job opportunities. 

The project is funded by the International Climate Initiative (IKI) of the Federal Ministry for the 
Environment (BMUB) of Germany, and implemented by WWF South Africa.

Why we are here

wwf.org.za/energy

To stop the degradation of the planet’s natural environment and
to build a future in which humans live in harmony with nature.

© 1986 Panda Symbol WWF-World Wide Fund for Nature (Formerly World Wildlife Fund)
® “WWF” is a WWF Registered Trademark. WWF, Avenue du Mont-Blanc, 1196 Gland, 
Switzerland – Tel. +41 22 364 9111 Fax +41 22 364 0332. For contact details and further 
information, please visit our international website at wwf.panda.org
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