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Executive summary
Climate change, scarce water resources and poor water quality are some of the issues that affect South
Africa’s development potential and the well-being of its people. The National Development Plan (NDP)
calls for an inclusive greener economic development path for South Africa (SA). In order for us to realise a
greener economy, the NDP recognises the need for skills development to strengthen the nation’s economic
and social resilience. In order to grow a greener economy and to facilitate sustainable development
opportunities at sector and national levels, an understanding of green skills demand and utilisation is
necessary.
This Green Skills in the SA Surface Coatings Sector: A focus on paint study responds to the global and
national green agenda, the drive towards sustainability, and to the need to strengthen SA’s green skills
planning systems. Green skills requirements includes occupations focused on environmental tasks and
associated competencies as well as top-up or integrated skills that form part of other, more general,
occupations (the greening of occupations).
Procedures and instruments for determining green skills demand are still underdeveloped in SA. In
response to the need for better skills intelligence, the Chemical Industries Sector Education and Training
Authority (CHIETA) commissioned a green economy study in 2014. This employer survey made some useful
observations:
•
•
•
•

Employers and organisations in the chemical sector still need to develop an understanding and
awareness of green economy trends and opportunities.
Employees need to have a better understanding of the kind of skills required and many need re-skilling.
Identifying green skills demand needs to start at grass-roots level in a firm, but there also needs to be
multi-disciplinary engagement across the sector.
A ‘Green Economy Skills Development Forum’ is recommended to ensure coordinated skills
development.

In response to the needs outlined above, this study aims to support CHIETA, employers and the broader
skills planning community by providing a methodology to determine green skills priorities and demand, at
the firm and sector level in the paint industry, more specifically within the Surface Coatings sub-sector. The
study provides a comprehensive set of green skill occupational profiles related to the paint industry.
There are significant environmental impacts at various stages in the paint value chain. These include
impacts during the extraction and processing of input materials, impacts during the manufacturing process
(with wastewater and sludge production) and high and inefficient energy use by the automotive paints
industry particularly. There are also significant health impacts associated with paint application and
hazardous components of paint such as lead. Biocides and copper used in marine paints can affect the
environment negatively during and after application. Unused or left over paint is classified as hazardous
waste and presents a disposal challenge and threat to the environment. The key areas of environmental
concern are linked to product innovation around more environmentally friendly products, education and
public awareness around risks associated with lead-based paints and regulation involving both internal and
external compliance (water quality monitoring; waste management; environmental health surveillance of
premises; environmental pollution control).
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The study’s objectives were to:
•
•
•
•
•
•

Refine a methodology for employer-led demand articulation for green skills.
Provide a detailed overview of green occupations/greening of existing occupations in the chosen
industries.
Provide data and orientation to CHIETA for the revision of the SASA Green OFO.
Contribute to guidelines for the greening of jobs along the value chain of an organisation/sector.
Engage actively with employers to gather demand data and strengthen workplace skills planning
processes for green skills.
Identify strategic interventions to support better sector skills planning for green skills in the selected
sector.

The study considered the contextual drivers of green skills demand analysis: the political and legal factors,
socio-economic factors, environmental and health factors and technological factors. Central to the research
methodology for this project is value chain analysis (Herr & Muzira, 2009), as a means to identify and map
out green skills required in the paint sub-sector - from mining or manufacturing of raw materials through to
application and end-of-life. Further to this, an occupational network mapping exercise was undertaken to
identify the core occupations that require green or the greening of skills in the paint industry value chain.
The green skills needs across occupations studies reflect that:
•

•

The majority of green skills interventions require greening of current occupations and the support of
skills development that can foster more sustainable practices (what people do in jobs and the
knowledge, skills and attributes).
There are three focal areas that provide opportunities to enrich and increase workforce capability to
support a more sustainable paint industry: Risk, Regulation and Innovation.

Based on the study’s data and analyses, the following occupations stand out as particularly relevant to the
greening of the paint industry from decorative paint application, automotive paint application to the
regulation of lead to the manufacturing of paint:
•
•
•
•
•

Environmental Health Officers
Safety, Health, Environment and Quality managers and/or Sustainability managers
Technical managers and laboratory technicians
Research and development managers and researchers; engineering managers
Painters and contractors.

The study identified significant opportunities for the industry to contribute to the green economy by
reducing energy usage, better managing its waste and introducing innovations that may occur at end-ofpipeline or at the stage of designing the product, processes and/or the plant. The study also identified
opportunities in the setting up of recycling and reuse depots for the collection of paint, which would
involve managers involved in Retail and Corporate Social Investment.
There are a number of additional research processes that would complement this study and give the
CHIETA a fuller understanding of green skills demand. These are:
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•
•
•
•
•
•

•

A comprehensive employer survey using a questionnaire derived from the framework of this study,
to assess the scale of green skills needs.
Employer workshops that work with the value chains and hotspotting results.
Site visits and interviews with persons involved in the regulation of lead in paint production, and
sludge and wastewater disposal.
Site visits and occupational mapping in smaller firms.
Transitioning and career pathing studies in the paint industry.
Inter-SETA investigations into green skills needs, particularly in the realm of innovative solutions to
sustainability problems, and into regulatory skills, across government departments and industries
and including the input of environmental agencies.
Supply side studies into the supply of the required green skills and associated challenges.
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1. Introduction
1.1 Project rationale
The National Development Plan (NDP) calls for an inclusive greener economic development path for South
Africa (SA). This consensus driven document recognises climate change, limited water availability and water
quality among the issues that affect SA’s development potential and the well-being of its people. In relation
to the transition to a green and resilient economy, the NDP also notes the need for a capable state to lead
the transition, the presence of skills shortages, and the need for skills development to strengthen the
nation’s economic and social resilience, highlighting the importance of “the country’s ability to improve
skills in the workforce” (National Planning Commission, 2011, p.181).
The International Labour Organization (ILO, 2010) notes that in order to grow a greener economy and to
facilitate sustainable development opportunities at sector and national levels, a substantive understanding
of green skills demand and utilisation is necessary. Sung (2011) argues that multi-dimensional skill profiles
are needed to enable sectors to more accurately forecast and understand skills demand. Despite the NDP
recognising the importance of green skills to the economy and society, procedures and instruments for
determining green skills demand are still comparatively underdeveloped in SA.
The Department of Higher Education and Training (DHET, 2015b) has emphasised the need for firm level
assessments in articulating skills demand, highlighting that “occupations are the accepted unit of
measurement of national education and training systems worldwide for measuring skills supply and
demand. There is no better unit of measurement other than occupations, despite its limitations” (p.3).
DHET (ibid) further notes that “unless information on occupations is obtained at Digit level 4 to 6 of the
Organising Framework for Occupations (OFO), it is of very little value for skills planning”. The Department
also notes that skills planners in SA are faced with severe limitations to obtaining intelligence on
occupational skills demand at OFO digit levels 4 to 6 (p.2).
In response to the need for better skills intelligence, as well as the drive towards sustainability, the
Chemical Industries Sector Education and Training Authority (CHIETA) previously commissioned a green
economy study. This employer survey in Kwazulu-Natal (Padalkar, 2014) made some useful observations,
including:
•
•
•

•

Employers and organisations in the chemical sector still need to develop an understanding of green
economy trends and opportunities.
There is a need to develop employer awareness about the green economy.
The ”content of existing jobs being orientated towards the green economy is a driver leading to a rise in
the need for change in job content and the need for re-skilling of present staff“ (p. 83) but there
remains a need to better understand what these skills are.
The process of identifying green skills demand needs to start at grass-roots level in a firm, but there
also needs to be multi-disciplinary engagement across the sector. Padalkar’s report recommends
support for a ‘Green Economy Skills Development Forum’ to ensure coordinated skills development.

The CHIETA Sector Skills Plan (CHIETA, 2015b) estimated that as of March 2014, there were some 17,500
employees working in green occupations in the chemical sector. The largest occupational group was
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chemical plant controller (5,802 employees), along with 3,736 chemistry technicians. Given these numbers,
it is clearly important that the CHIETA should have a credible, comprehensive skills planning mechanism for
green skills.

1.2 Project aims, scope and objectives
In response to the needs outlined above, this project aims to support CHIETA, employers and the broader
skills planning community in two ways. The first is by providing a methodology to determine green skills
priorities, at a firm and sector level. The second is by assessing green skills demand at employer and sector
level in a segment of the overall chemicals sector; and by indicating how green occupations, and the
greening of existing occupations, can be more comprehensively represented in frameworks such as the
OFO and the CHIETA’s Occupational Handbook.
Within the limited scope and time frame of this project, the study is not comprehensive of all green
occupations for the chemicals sector. It provides research in one industry (Paint) within one sub-sector
(Surface Coatings), with a view to establishing a process for further work in this area by the SETA and other
researchers. In addition the project provides a set of green skill occupational profiles related to the paint
industry, that are indicative and detailed, if not comprehensive.
A key objective of the study was to provide a methodological approach and instruments for occupationally
directed green skills analysis that the CHIETA and possibly other Sector Education and Training Authorities
can use for identifying green skills demand across the sectors of socio-economic activity.
The project objectives were to:
•
•
•
•
•

Refine a methodology for employer-led demand articulation for green skills.
Provide a detailed overview of green occupations/greening of existing occupations in the chosen
industries.
Provide data and orientation to CHIETA for the revision of the SASA Green OFO.
Contribute to guidelines for the greening of jobs along the value chain of an organisation/sector.
Engage actively with employers to gather demand data and strengthen workplace skills planning
processes for green skills, and hence enable the identification of strategic interventions to support
better sector skills planning for green skills in the selected sector.

These project objectives were informed by the strategic direction of the CHIETA and by the system building
aims of the Green Skills Research Programme. Green Skills is an initiative of the National Environmental
Skills Planning Forum, led by Rhodes University’s Environmental Learning Research Centre (ELRC) in
partnership with the Centre for Researching Work and Learning (REAL) at Wits University, among others.
Green Skills aims to strengthen the capacity of all role players in SA’s skills ecosystem, to more proactively
and coherently plan for the skills needed for a greener and more inclusive economy and society.
This study, to determine Green Skills in the SA Surface Coatings Sector is one of a series of occupationally
directed projects, others focusing inter alia on Mining, Agriculture, and State Procurement.
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1.2.1 Some definitions
In this project and report, the term green should not be interpreted literally, but as a signifier for a range of
practices towards an environmentally sustainable future, an inclusive economy and healthy, thriving
communities. Green practices address cleaner production and the reduction of pollution including
greenhouse gases; more efficient use of natural resources such as water and energy; the protection of
biodiversity and the health of humans and ecosystems.
In the education literature the term skill is often used to refer to the ability to perform a task, as a sub-set
of competence (consisting of knowledge, skills and values). However, in national and international parlance
and in the Green Skills Programme, skill is also used to refer to a capable workforce, who has the practical
know-how as well as the knowledge and values to undertake effective and meaningful work, as employees
or as contributors to economy and society outside of formal employment. Both uses of the term skill will be
used in this report.
The determination of green skills requirements includes both occupations focused on environmental tasks
and associated competencies (here termed ‘green occupations’), and top-up or integrated skills that form
part of other, more general, occupations (‘greening’ of occupations). This is further elaborated in Section 5.

1.3 A focus on paint
Definition of paint
Paint is a material that is applied as a liquid and dries by a variety of chemical processes to a solid, and
typically consists of pigment, resin, solvent and additives. See Table 7 for descriptions of these
ingredients (Resene, n.d.). Characteristics of the three selected sub-industries are listed in Table 1.

The CHIETA serves nine sub-sectors in the chemical industries sector, through five Chambers, consisting of
representatives of employers, trade unions, government departments and critical interest groups. The nine
sub-sectors (CHIETA, 2015a) are:
• Petroleum
• Base Chemicals
• Fast Moving Consumer Goods
• Pharmaceuticals
• Explosives
• Fertilisers
• Speciality Chemicals
• Surface Coatings, and
• Glass.
This project focuses on paint as an industry within the Surface Coatings sub-sector. Paint was selected as it
is one of the more prominent manufacturing industries within Surface Coatings, the others being varnishes,
enamels, oils, greases, waxes, concrete, lacquers, powder coatings, metal coatings and fire-retardant
formulations.
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Within the paint industry there are a number of sub-industries. Following an assessment of the paint
industry, it was agreed to focus on:
•
•

Decorative paints (the largest paint market category)(Frost & Sullivan, 2014), and
Automotive and marine industrial (performance) coatings.

The latter two industries are particularly relevant to the SA economy. The automotive industry is an
established contributor to the country’s industrial output, whilst marine coatings are a potential economic
growth area and a creator of new jobs, through government initiatives such as Operation Phakisa (Coega,
2015; Department of Environmental Affairs, 2015).
Table 1: Characteristics of the three selected sub-industries
Decorative paints
• Professional painters (e.g.
used by architects and
interior designers)
• Do-it-yourself (DIY)
• Renovations
• Interior and exterior paints
• Solvent and water-based
paints

Industrial coatings:1
Automotive

Industrial coatings:
Marine

• Coatings used for cars, buses,
trucks, motorcycles and other
automobiles
• Automotive refinishing
• Repair
• Original Equipment
Manufacture (OEM), parts and
assembly

• Yachts, ballast tanks, crude oil
tanker cargo holds and void
spaces
• Used by ship owners and ship
yards
• Anti-fouling – paint to prevent
crustacean, algae or plant
growth

(Sources: AkzoNobel, 2014; Detiveaux, 2013; ExportKZN, n.d.; Jotun, 2012)
For the purposes of this research, analyses of contextual drivers were carried out for all three subindustries. However, the in-depth analysis of the associated occupations was only carried out for decorative
and automotive paints. This was due to the difficulty in securing interviews or a site visit with a suitable
marine paint manufacturer within the timeframe of this project. Respondents in this sub-industry were
contacted with requests to contribute to the study, but either did not respond, or indicated that they were
unable to contribute due to time constraints.

1

Industrial coatings are often also referred to as ‘performance’ coatings (AkzoNobel, 2014; Kansai Plascon, 2014).
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1.3.1

Brief overview of the paint industry

There are between 280-300 paint manufacturers in SA. Of these, the 10 largest and most prominent produce up
to 70% of the country’s paint. Five of these 10 are internationally-owned and control 80% of the market share
(Frost & Sullivan, 2014; Slater, 2015). A review of the list of members of the SA Paint Manufacturers’
Association’s (SAPMA) shows that there are many smaller SA-owned manufacturers, with either a specialist
or regional focus.
Four of the most prominent manufacturers are:
•

•

•

•

Becker Industrial Coatings – A global industrial coatings company focusing on coil coatings,
industrial coatings, and consumer design finishes, which employs 1,800 people internationally
(Beckers, 2015).
ICI Dulux – A subsidiary of AkzoNobel headquartered in Amsterdam, it is the world’s largest
manufacturer of decorative paints, performance coatings and speciality chemicals, with 47,000
employees globally. Within SA they operate under the brand Dulux Trade and employ 500 people
(AkzoNobel, 2014; Coatings SA, 2014b; Detiveaux, 2013).
Jotun Paints SA – Produces and sells decorative paints and performance coatings (marine,
protective and powder coatings). The company has 36 production facilities in 19 countries, and one
in SA. This is of importance, as they are the world’s leading provider of marine coatings to ship
owners and managers, and active in new build and dry-dock (maintenance) markets (Jotun, 2012).
Kansai Plascon Africa – A subsidiary of Kansai Paint - employs 2,211 people, and operates in SA,
Botswana, Malawi, Namibia, Swaziland, Zambia and Zimbabwe. From SA it exports into ten other
countries, with the stated intention of becoming Africa’s fastest growing coatings company. Kansai
Plascon is the only local manufacturer of automotive coatings supplied to the OEMs in SASA
(ExportKZN, n.d.; Kansai Plascon, 2014).

1.3.1.1 Key trade bodies and initiatives
There are a number of professional bodies that are relevant to the paint industry as a whole
internationally, and/or to companies in SA. Their role is to support and represent the industry and its
associated activities. Examples are:
•

•

•

Chemical & Allied Industries’ Association (CAIA) – Represents the SA chemical industry, and has
164 members including chemical manufacturers, traders and industry service providers. One of its
primary roles is to promote Responsible Care©. In addition, it also provides linkages to
sustainability in the chemical industries’ value chain through advocacy, training, support of
educational drives in Maths and Science and the advancement of these concepts into sub-Saharan
Africa (CAIA, 2015; Frances, 2015). A review of the CAIA’s membership list suggests that none of
the major paint manufacturers in SA are members (CAIA, 2016), but SAPMA is a member, and
distributes CAIA information to its members.
International Paints and Printing Inks Council (IPPIC) – Works to improve communication and
coordinate policy on matters of international concern to the paint and printing inks industry.
SAPMA is a member (IPPC, 2015b).
Oil & Colour Chemists' Association (OCCA) – An international technical professional organisation
for members from coatings, ink, adhesives and an array of allied and associated industries. It is
headquartered in the United Kingdom and active across the world through divisions and sections in
Great Britain, Europe, Canada, SA, India and Singapore among others (OCCA, 2015).
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•

•

SAPMA – The objective of SAPMA is to promote the industry as a responsible supplier of quality
products and services. 90% of its manufacturing members represent 90% of the volume of paints
and coatings produced in SA. It is an IPPIC member, and is the lead body in SA for the United
Nations Environment Programme (UNEP) and the World Health Organization’s (WHO) Global
Alliance to Eliminate Lead Paint (GAELP) campaign. Part of the role of SAPMA is to provide
education and training, which it does through the SA Paint Industry Training Institute (SAPITI)
(Jooste, 2014; SAPMA, 2012b).
Surface Coatings Industry Employers' Association (SCIEA) - The objectives of SCIEA are to promote
and protect the collective interests of members of the industry, and to facilitate, on request,
relations between members and their employees and between SCIEA and organised labour in the
industry (SCIEA, 2008).

These companies and industry bodies operate in a wider contextual environment, in which various factors
act as drivers for a greener, more sustainable growth path – or have the potential to do so. The following
section provides an analysis of the political, socio-economic and environmental factors, technical
innovations, and policy and legal influencers in the context within which the decorative, automotive and
marine paint sub-sectors operate in SA. The analysis of actual or potential contextual drivers points to
where the greening of skills is mostly likely to be found, or required, and the associated opportunities and
possible challenges for fulfilling this demand (See Section 5).
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2. Research methodology
Central to the research methodology for this project is value chain analysis (Herr & Muzira, 2009), as a
means to identify and map out green skills required in the paint sub-sector. Multiple data methods and
data sources were used to get as comprehensive and nuanced a picture of the SA paint industry as possible.
Table 2 illustrates the main sources of data generated in this study.

2.1 Research approach
The project was undertaken over a number of phases (see Figure 1), with each phase informing the next.
Figure 1: Project approach

2.1.1

Sub-industry focus assessment

Surface Coatings was selected by CHIETA as the sector of focus for this project. It covers a variety of
product categories, including paints, varnishes, enamels, oils, greases, waxes, concrete, lacquers, powder
and metal coatings and fire retardant formulations. For the purposes of this study, paints were selected. In
order to develop findings, which resonate with the paint industry, and are not too broad, the identification
of specific sub-sectors (or industries) within the paint industry were identified using a ‘sub-sector focus
assessment’. Criteria for sub-industry selection included: economic, environmental and social impacts,
opportunities to enable skills, political or other strategic focus and viability of greening skills. From this
exercise, three sub-industries were identified for investigation:
•
•
•

Decorative: selected for being the largest segment of the paint industry,
Automotive: a politically important industry for the SA economy, and
Marine: identified as a potential industry of growth, should Operation Phakisa meet its targets.
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2.1.2

Contextual drivers of demand analysis

The aim of this activity was to better understand the political, socio-economic, environmental and
technological landscape and context within which the SA paint industry operates and the drivers that could
influence the demand for green skills, whether this be new green occupations required, or the greening of
current skills.

2.1.3

Paint industry value chain analysis

This process mapped out the SA paint industry value chain, from mining or manufacturing of raw materials
through to application and end-of-life. The approach adopted, built on the value chain analysis undertaken
by Rosenberg et al.’s Green Skills in the Mining Sector (2015) study.
Following the analysis, identified contextual drivers and environmental and social hotspots were mapped
against the value chain components. This hotspotting exercise is based on an approach that is commonly
adopted in the commercial sector when identifying areas of environmental and social impact across a
product, business or systems supply chain (for example, work undertaken by Anthesis Group (2015) for
Tesco to identify the food waste hotspots of their Top 25 food products). This hotspotting, approach was
selected as it is a useful methodological tool for CHIETA to replicate in other industries.
Using the ILO’s Value Chain Development for Green Jobs in Asia: Operational Guide core players (actors),
support and service providers were mapped against the decorative, automotive and marine sub-industries
value chains. The purpose of this exercise was to identify the various role-players in the value chain, and
highlight where key occupations for greening are likely to lie.

2.1.4

Occupational network mapping and individual occupations

An occupational network mapping exercise was undertaken to identify the core occupations that require
green or the greening of skills in the paint industry value chain. This was a phased exercise, outlined in
Figure 3.
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Figure 3: Mapping occupation networks

Occupational networks are informal groupings of individuals that work with or consult each other to enable
environmental and social change in the workplace. These networks, and job titles associated with them,
were identified through interviews and site visits and then mapped to the Framework for Occupations
(OFO)(DHET, 2015a).
Three core networks were identified:
•
•
•

Safety, Health, Environment & Quality,
Laboratory (Research & Development (R&D)& Technical), and
Painters & Contractors.

Green tasks, identified through interviews, site visits, literature and the online occupational information
network (O*Net) were aligned with key individual occupations within the network and reported on in
detail.

2.1.5

Recommendations

The final stage of the study draws together the study findings and makes recommendations on the
methodology framework, greening of skills and relevance to different audiences – CHIETA, the paint
industry (in particular Human Resources (HR)) and National government/DHET. In addition
recommendations for future work are also identified.

2.2 Data sources
The data sources (Table 2) provided insight across multi-levels in the value chain from a macro-level
analysis of broad social, policy and economic trends, and a meso-level focus on drivers in the paint industry,
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to a micro-level perspective on how environment-related work and associated training plays out in the onthe-ground context of two paint manufacturing plants.
CHIETA supported the study with funding and guidelines, and facilitated access to information. Deryck
Spence, of the SAPMA provided paint specialist insight, access to membership contacts and guidance
during the study. Various stakeholders within the paint industry – government, paint manufacturers and
users provided insights and data. Interviews with unions were not feasible within the timeframe of the
study, due to access and availability despite several attempts to contact them (even with CHEITA
assistance). The interviews and site visits proved particularly valuable for the occupational mapping
exercise. Without them the findings would not correlate with business practice, or capture the nuances of
the industry.
Table 2: Illustration of main data sources
Activity
Site visits and interviews

Document analysis

Sources
Two site visits were undertaken, including interviews with Safety,
Health, Environment & Quality (SHEQ) managers and officers (x5),
HR (x4), Technical and R&D personnel (x3):
• Axalta Plascon, Port Elizabeth: An automotive paint
manufacturer
• Kansai Plascon, Krugersdorp: A predominantly decorative
paint manufacturer, with a R&D Laboratory
Seven additional interviews were undertaken with the aim of
covering a broad spectrum of paint manufacturers (specialist
products and size of operation) and key trade associations. These
were:
•
Dulux (paint manufacturer)
•
Duram Paints (paint manufacturer)
•
Excelsior (paint manufacturer)
•
Mott MacDonald Africa (construction and user of decorative
painters)
•
SAPMA
•
SA Paint Industry Training Association (SAPTI)
•
GBSCA
A variety of data sources were used. The list below is illustrative of
the types of data accessed.
• Conference presentations: 5
• Corporate Sustainability Reports and documents: 23
• Trade associations and authorities documents: 27
• Training institutions and authorities: 13
• Research papers and documents: 21
• Market research and industry statistics: 9
• Magazine and news articles: 20
• NGOs and other general sources: 9

The methodological discussion in this section illustrates the conceptual thinking behind the framing of the
research design and the research process.
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3. Contextual drivers of green skills
demand analysis
The purpose of the contextual analysis is to better understand the political, socio-economic,
environmental, technological and economic landscape within which the SA paint industry operates and the
drivers influencing the demand for green skills, whether this be new green occupations required, or the
greening of current skills. Figure 4 provides an overview of the key contextual elements and factors
considered in the analysis.
Figure 4: Key contextual drivers for the SA paint industry

NEWNESS OF THE SECTOR

3.1 Political and legal factors
The SA government has intervened in a number of areas that could support increased job opportunities
and economic growth in the paint industry, and its beneficiaries. Some of the more strategic and relevant
initiatives are outlined below in relation to the different paint sub-industries.

3.1.1

Decorative paint

Strategic Integrated Projects (SIPs)
As part of the SA Government’s National Infrastructure Plan, launched in 2012, a number of SIPs were
identified to stimulate economic growth and employment. Part of this plan includes the development of
skills and capacity to implement, operate and maintain the country’s infrastructure through the SIPs (SA
Government, 2012). Of the 18 SIPs, 3 are of relevance to the decorative sub-industry:
•
•
•

SIP 12: Revitalisation of public hospitals and other health facilities – which includes building and
refurbishing existing and new hospitals, nursing colleges and other public health facilities.
SIP 13: National school build programme – which includes the building of schools.
SIP 14: Higher education infrastructure – infrastructure development for higher education.
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3.1.2

Industrial coatings: Automotive

Two key government initiatives could influence and support increased economic growth and job creation in
the marine paint sub-industry:
•

•

Automotive Production and Development Programme (APDP) – This was launched in 2013 by the
Department of Trade and Industry (DTI), to increase the volume of cars manufactured in the
country from approximately 485,000 (NAAMSA, 2016) to 1.2m a year by 2020, and to diversify the
component chain. It has been suggested that this target is unrealistic (SA Government, 2015), and
as such this plan has been reviewed, with revised guidelines to be published by the DTI in April this
year (Business Partners, 2014; CBN, 2015a).
Automotive Supply Chain Competitiveness Initiative (ASCCI) – This initiative was launched in 2013
to enhance localisation, production and supplier capabilities. It makes targeted grants to support
the growth and development of the automotive sector (Business Partners, 2014; Investment
Incentives, 2015).

Provided these initiatives succeed, the implications are that with the growth in the number of vehicles
manufactured, more paint will be required and therefore more jobs will be generated in the industry.

3.1.3

Industrial coatings: Marine

Two significant government initiatives could result in an increase in the demand for marine paints, and
therefore a likely increase in jobs and skills:
•

•

Operation Phakisa – Launched in July 2014 as part of the Government’s NDP, it aims to unlock the
economic potential of SA’s oceans in four priority sectors, of which the following are most relevant
to the marine paint sub-industry:
o Marine transport and manufacturing activities, such as coastal shipping, trans-shipment,
boat building, repair and refurbishment (this includes maintenance and repair of existing
infrastructure), and
o Offshore oil and gas exploration (Nichols, 2015; SA Government, 2013, 2014).
SIPs – Of the 18 SIPs, the following are of interest to the marine paint sub-sector as a result of the
planned expansion or development of ports:
o SIP 2: Durban-Free State-Gauteng logistics and industrial corridor – which includes the
construction of a new port in Durban (marine paints).
o SIP 5: Saldanha-Northern Cape development corridor – which includes integrated rail and
port expansion and strengthening maritime support capacity for oil and gas along the West
Coast (marine paints).

CHIETA recognises the SIPs, and notes ‘the SIPs of most direct relevance to the chemical sector relate to the
energy SIPS’, with little reference to the SIPs listed above (CHIETA, 2014b). There is therefore more of a role
CHIETA could play in supporting other paint industry opportunities provided by the SIPs once they become
operational. As these are large-scale SA projects, it is likely that most of the procurement would be from SA
paint manufacturers and/or paint contractors.
All of the initiatives outlined earlier are potentially significant – they have ministerial backing and leverage.
In order for these initiatives to have the desired effect to create value, economic growth and jobs, and
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deliver against their initial objectives, CHIETA should have some form of input into the relevant training
programmes, or be informed by the skills required to initiate these programmes to ensure people are
adequately trained and the demand from the paint industry can be met by a competent SA supply.
Titanium dioxide
Titanium dioxide is a core raw material used in the production of white paint. Therefore, an
initiative by the SA government to bolster the production of five key minerals, of which
titanium dioxide is one (Department of Mineral Resources, 2011) is of interest to the industry.
Most titanium dioxide pigments are overseas, which would suggest a desire by the
government for the paint industry to transfer its procurement to locally-sourced titanium
dioxide. It will be worthwhile keeping a watchful brief on this initiative, and/or identify
opportunities for collaboration and skills development within SA’s paint industry to be aware
of being able to source SA produced titanium dioxide. Titanium dioxide is expensive, and some
materials can partially replace its use, but this cannot ‘just be changed’ (Greaves, 2016) as it
takes time to transition and test out the alternatives in products.

3.1.4

Legal factors

Paint is considered a hazardous material. It contains hazardous raw materials and through its drying process it
gives off harmful emissions. As such, it is under much scrutiny. Manufacturers, suppliers and retailers are
required to adhere to many formal and voluntary agreements, and should have a workforce that is able to
understand, implement and monitor these regulations. Many of the larger paint manufacturers, and SAPMA,
reference and base their health, safety and environmental standards on European legislation. This is
particularly the case if national legislation is less stringent (AkzoNobel, 2014; Axalta Plascon, 2016; Jotun,
2012; SAPMA, 2010). Hoddinott, of SAPITI concurs, noting that ‘locally based companies with international
parentage are obliged to comply because of international regulatory requirements which are enforced via
regular monitoring and audits’. He noted that in Australia for example, Health, Safety and Environment
compliance form an integral part of the barriers to entry and prospective paint companies have to
demonstrate that they can comply before they can operate (Hoddinott, 2016).
International legislation and initiatives of relevance to the SA paint industry, and adopted by some SA paint
manufacturers, are:
•

•
•

REACH – A European Union initiative which aims to improve the protection of human health and
the environment through the identification of the intrinsic properties of chemical substances. The
regulation places responsibility on industry to manage the risks from chemicals and to provide
safety information on substances. The initiative also aims to enhance innovation (EC, 2015).
ISO 14001 2015 – A commonly adopted set of criteria and a framework for organisations to
implement an environmental management system for certification (ISO, 2015).
EU Biocidal Products Regulation (BPR) No. 528/2012 and Biocidal Product Directive – Biocides,
which are commonly used in marine paints, are strictly regulated, and from 2012 all biocides
known to have an impact on rot decay need to be approved (Jotun, 2012; PCI, 2015b).

The SA paint industry is governed by various national environmental and health regulations including, for
example:
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•

•
•
•
•
•

Occupational Health and Safety Act 1993 (ACT No. 85 of 1993).
o Lead Regulations fall under section 43 of the Occupational Health and Safety Act, 1993 (Act
No. 85 of 1993). Lead content in decorative paint should be less than 0.06%. Lead is a
critical issue in the paint industry, as such it is discussed further below.
Environmental Regulations for workplaces GN R2281 of 16 October 1987 amended to G.N.R489 of
18 March 1994.
Hazardous Chemical Substances Regulations (R.1179 of 1995).
Hazardous Substances Act of 1973 - aimed at all paint sold in the retail market, of which leaded
paint is declared a group 1 category A hazardous substance.
SAn National Standard No. 10265 (SANS 10265) - warehousing of dangerous goods.
SAPMA Code of Conduct – sets out quality standards in the SA paint industry, with a focus on the
safety and well-being of consumers who purchase paint through retailers for use in e.g. the home
(SAPMA, 2012a).

Lead regulations
The regulation of Lead-based paint, as well as the management and disposal of wastewater
within the Lead-based paint industry are inter-departmentally addressed. In the context of this
study, the first key stakeholder in the SA National Government is the Department of Health.
(DoH) According to the SA Medical Research Council (2010), the exposure of human beings to
Lead, as well as the release of Lead into the environment poses significant risks to human and
environmental health. Industrial wastewater from Lead-based paint manufacturing is a large
source of sludge water release; where the wastewater is generated when the vessel used for
producing paint is washed with water (Jewell et al., 2007). This leads to the generation of a
paint wash water effluent, which cannot easily be disposed of, into the public sewerage system
because of existing government legislation (Department of Water Affairs, 2014).
The leaded-paint sector and the wastewater by-product fall under the work of the Department
of Environmental Affairs (DEA), and the Department of Water Affairs (DWA) in addition to the
DoH. Overarching Environmental Health norms and standards that regulate the Environmental
Health Policy space are developed within the following policy and legislative framework (DoH,
2013):
The Constitution of SA, 1996 (Act 108 of 1996); National Health Act 2003, (Act no 61 of
2003); Scope of Profession for Environmental Health, R698 of 2009; Water Services
Act, 1997 (Act 108 of 1997); Municipal Systems Act 2000, (Act no 32 of 2000);
Municipal Structures Act, 1998 (Act 117 of 1998); Strategic Framework for Water
Services, 2003; Hazardous Substances Act, 1973 (Act 5 of 1973) and Regulations;
National Environmental Management, Waste Act 2008 (Act 59 of 2008); National
Water Act, 1998 (Act 36 of 1998); Environmental Conservation Act, (Act 73 of 1989);
Occupational Health and Safety Act, 1993 (Act 85 of 1993); National Environmental
Management Act 1998, (Act 108 of 1998) as amended and Regulations; National
Environmental Management: Air Quality Act 39 of 2004; and lastly the Child Care Act
1983, (Act 74 of 1983).
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3.2 Socio-economic factors
This section reviews the economic, employment and labour factors associated with and influencing the SA
paint industry. In 2012, the global volume of surface coatings used was 34 billion litres, of which decorative
paints contributed 56%, OEMs and refinishers (7%), and marine (3%) (Figure 5). In terms of value,
decorative paints made up 44% of the total surface coatings used, OEM and refinishers and marine,
contributed 15% and 3% respectively (Detiveaux, 2013).
Figure 5: Volume of paint used by global end use sub-sector (2012)

Almost 120 paint manufacturers are levy-paying companies with CHIETA (2013), and almost 90% of these
are medium to micro-sized, employing 50-149 and 1-19 people respectively (CHIETA, 2014a)(Figure 6).
These numbers show that a large percentage of the paint industry workforce is not employed by the larger
companies Larger companies are much more likely to offer training on environmental and social issues and
eventually have specialist green roles. Since there are so many people employed in the medium to microsized enterprises, it would be worthwhile to investigate green skills training in this sector.
Figure 6: Paint manufacturer size, by employee number
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Both the international and SA economies are fragile. As such paint manufacturers find it difficult to predict
customer demand and costs for raw material and energy (AkzoNobel, 2014; Lowry, 2007). Raw materials in
particular are high cost items for the paint industry. Not only can the prices be volatile, but sometimes
there is also difficulty in obtaining sufficient quantities due to business interruption or product
discontinuation (AkzoNobel, 2014; Frost & Sullivan, 2014; Greaves, 2016). Although some raw materials are
sourced locally, such as resins, additives, oils and magnesium, the SA paint industry mainly uses imported
raw materials, with a recent influx of materials from China and India (ExportKZN, n.d.; Frost & Sullivan,
2014; Greaves, 2016).
Even with the economic downturn, the future of the paint industry in SA is considered to be promising, due
to forecasted long-term demographic growth and rising urbanisation (Jooste, 2014; Oirere, 2013).
However, this is still within a context of continued increases in raw material costs, a depreciating currency
and global fluctuation of fuel prices (European Coatings, 2015; Oirere, 2013).
Some of the key cost drivers for the decorative, automotive and marine paint sub-sectors are:
•

•

•

3.2.1

Oil: Oil-derived ingredients account for 15-34% of total purchases for a paint manufacturer (Moitra,
2015; The Indian Express, 2014). If oil prices increase the cost or raw materials increase, applying
pressure for manufacturers to optimise the use of these materials.
Metals and base chemicals: These raw materials make up a significant percentage of automotive
and marine paint sub-industry cost base (AkzoNobel, 2014; Frost & Sullivan, 2014). This is
significant, as SA tends to import the majority of these materials.
Energy: Soaring energy costs need to be accommodated by paint manufacturers. If costs cannot be
accommodated by the manufacturers, they are passed onto the end-user, which could result in
cheaper paints being imported from China and India (Oliveira, 2014). Energy costs are significant
within the automotive industry, as 10-20% of energy used is in assembly plant painting (Durr, 2015;
Sutherland, 2008). Any increase in energy costs will therefore have a major impact on the cost of
producing a motor vehicle.

Decorative paint

Decorative paints make up just under 45% of the global paints and coatings market (AkzoNobel, 2014). It is
affected by the growth of the building industry (CHIETA, 2014c) and the increasing trend in home
renovation and maintenance. In 2015, the sale of decorative paints grew by 4.6% year-on-year,
outstripping overall paint sales growth of 3% (BizCommunity, 2015).
Within the construction sector, painting is an integral activity but, it is not the most profitable (StatsSA,
2015). The total income contributed by ‘painting and decorating’ to the construction sector is less than 1%
of the total construction income). Due to the sharp downturn in construction activity since 2011, there are
now only 9,000 (11%) painters and decorators employed in the sector (Allix, 2015), of which 91% are male.

3.2.2

Industrial coatings: Automotive

The automotive industry is one of SA’s most important sectors, with many multi-nationals sourcing
components and assembling vehicles in the country for both the local and international markets. The
industry is mainly located in the Eastern Cape and Gauteng, with BMW, Ford, Mercedes-Benz, Volkswagen,
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General Motors, Nissan and Toyota all having production plants in the country (Business Partners, 2014;
Furlonger, 2015). The location of these businesses is important strategically, as the Eastern Cape is one of
the most impoverished provinces and therefore a priority for economic growth and job creation (Rogan &
Reynolds, 2014).
The economic performance of the sector has improved from producing 470,000 vehicles in 2010 to 600,000
in 2015. With the initiation of the Automobile Production and Development Programme, the output of
commercial and passenger vehicles should increase significantly (CBN, 2015a; CHIETA, 2014c; Oirere, 2013).
However, some critics suggest this initiative should be halted, as the value of cars imported into the
country has exceeded exports since 1995. As such, the sector is seen as significant, yet a drain on the
economy and should therefore follow the Australian example, where support is withdrawn and the
industry ‘dies a natural death.’ Along with labour instability in the sector, which could drive away
investment in the sector (Cokayne, 2015), this would have a devastating effect on SA’s economy and the
paint industry, given that it supplies just over 5% of paints to the automotive sector (Furlonger, 2015). This
would be particularly the case in the Eastern Cape, where the sector supports more than 40,000 jobs
(Cokayne, 2015).
Most paints used in the automotive sector are imported from Germany, Italy, United States and Egypt.
There are some smaller manufacturers and suppliers in SA, such as Luxor Paints, with the most prominent
being Axalta, in Port Elizabeth. They hold close to 45% of the country’s market share with its dominant
Master Mix, a metallic finish range of paints (ExportKZN, n.d.; Oirere, 2013).
One of the most important trends to have an effect on the future of paint application in the automotive
sector is the shift from labour-intensive practices to robotic automation to reduce labour costs and human
error. Robots are being ‘employed’ to do the jobs that don’t take much delicacy: heavy lifting, welding,
applying glue and painting (Hagerty, 2015). This is a trend that not only has global implications, but could
have significant consequences on employment in SA’s automotive industry. Individuals will either lose their
jobs or require upskilling to operate the machinery. At a recent conference, facilitated by the European
Centre for the Development of Vocational Training (Cedefop), the topic of ‘maximising skills for jobs and
jobs for skills’ in the era of the robots, was covered, and it was acknowledged that ‘robotisation’ cannot be
stopped and that the effect on people’s income depends on who owns the robots, and a change in training
focus – with training becoming more computer based (Cedefop, 2015).

3.2.3

Industrial coatings: Marine

Marine paint manufacture in SA is focused on production for two main application customers - new builds,
and refurbishments and repair:
•

New builds – This is a small industry, with ship and boat building having declined pre-2011.
However, with Operation Phakisa (Department of Transport, 2011) and investment from private
maritime craft builders– such as Nautic’s construction of a new shipyard in Cape Town (Nautic,
2015) –this segment of the sector is on the increase. This means more jobs are likely in this
specialised space, and

Green skills in the South African surface coatings sector: A focus on paint | 29 May 2016

Page 24

•

Refurbishments/repair - In SA ports, many of the ships repaired comprise local and foreign fishing
trawlers and harbour, research and patrol vessels as well as rigs and craft employed in offshore oil
and gas exploration, apart from commercial ships (mainly at Durban). The demand for ship repair2
stems largely from the pre-planned or scheduled maintenance required by ship owners to ensure
the seaworthiness of their ships in accordance with International Maritime Organisation
regulations, and to maintain their operating efficiency and earning capacities. Repair and
rehabilitation of the drilling platforms used in the petroleum and gas exploration industry is usually
undertaken at repair quays and at moorings. Most of the repair work on drilling rigs in SA is
undertaken in Cape Town (Department of Transport, 2011).

Should Operation Phakisa reap its benefits, it can create 26,000 jobs by 2016, 65,000 by 2019 and more
than a million by completion in 2033. It is projected to come with a GDP contribution of R7.5bn next year,
R26bn in 2019 and up to R177bn in 2033 (AkzoNobel, 2014; Mbabela, 2015). Some of the major hubs of
activity, such Cape Town, have been earmarked to deliver and support the growth of the local ship repair,
ship building and oil and gas sectors. Cape Town Port Manager, Sipho Nzuza, notes that ‘we have already
seen increased ship repair activity and are gearing up for more [activity]’ (CBN, 2015b).

3.2.4

Employment

Total recognised employment in the surface coatings sector (including manufacturing and application) was
estimated at 7,571 in 2013 – approximately 5% of the employees in the total Chemical sector, of which 92%
were permanent, 7% were temporary and 2% were contractors. The majority are employed in Gauteng as
indicated in Table 3.
Table 3: Employment in the surface coatings sector
Province
Eastern Cape
Free State
Gauteng
Kwa-Zulu Natal
Limpopo
Mpumalanga
North-West
Northern Cape
Western Cape
Total
(CHIETA, 2014c)

Number
685
18
3,647
1,847
6
65
65
1,236
7,571

%
9.1
0.2
48.2
24.4
0.1
0.9
0.9
16.3
100

Most employees are 35-54 years old (33%), followed by the 55-59 year age bracket (34%), with 27% of
employees under 35 years. Black Africans make up 54% of the workforce. In terms of education, employees
are relatively well educated with c.40% holding NQF Level 4 qualifications and 35% post-school
qualifications. The largest occupation category in the sub-sector is ‘plant and machine operators’ and

2

Repair in this context include descaling, painting and other maintenance necessitating dry work (Department of
Transport, 2011).
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‘assemblers’, followed by workers in ‘elementary occupations’ (see Table 4). These figures were reported
by CHIETA in their Sector Skills Plan (SSP) (CHIETA, 2014c) for the surface coatings sector. A more detailed
discussion on occupations in the paint industry, and the greening of these skills are covered in Section 7.
Table 4: Occupation groups within the paint industry
Occupational group
Managers
Professionals
Technicians and associate professionals
Clerical support workers
Service and sales workers
Skilled and related trades workers
Plant and machine operators and assemblers
Elementary occupations
Learners
Unidentified
Total

Number
1,074
702
1,304
752
261
222
1,569
1,575
37
73
7,571

%
14.2
9.3
17.2
9.9
3.4
2.9
20.7
20.8
0.5
1.0
100

Table 5: The race and gender distribution within the paint industry
Female
Number
%*
black African
658
8.7
coloured
308
4.1
Indian
188
2.5
white
670
8.8
Total
1,824
24.1
*Percentage of total employment in sub-sector.

Male
Number
%*
3,456
45.7
685
9.1
502
6.6
1,103
14.6
5,747
75.9

Total
Number
%*
4,114
54.3
994
13.1
690
9.1
1,773
23.4
7,571
100.0

The race and gender distribution of employees across these broad occupational levels is as follows, with a
disproportionate number of black Africans in entry level to technical positions (CHIETA, 2014c). This is an
area that needs to be addressed and an area where race and gender equity at senior and professional
levels provides the opportunity to invest in greener skills at higher levels, or upskill (see Tables 5 and 6).
Within the decorative paint industry, about 90% of the painters employed are male. Of this sub-sector in
the paint industry, construction employs almost 9,000 painters and decorators (StatsSA, 2015).
Table 6: Distribution of women and black Africans by occupational group
Occupational group
Managers
Professionals
Technicians and associate professionals
Clerical support workers
Service and sales workers

Women
Number
279
244
329
416
105

%
26.0
34.7
25.2
55.3
40.3
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Number
%
411
38.3
347
49.4
970
74.4
544
72.3
154
59.0
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Skilled and related trades workers
Plant and machine operators and assemblers
Elementary occupations
Learners
Total

11
71
349
16
1,819

4.9
4.5
22.2
42.0
24.3

182
1 538
1,556
35
5,738

81.7
98.0
98.8
93.4
76.5

3.2.4.1 Trade union and employment support
Employees in the paint industry are supported by the SCIEA and CAIA. The objectives of SCIEA are to
promote and protect the collective interests of members of the industry, and to facilitate relations
between members and their employees and between the association and organised labour in the industry
(SCIEA, 2008). The CAIA represents the SA chemical industry, it provides linkages to sustainability in the
chemical industries’ value chain through advocacy, training, support of educational drives in Maths and
Science (CAIA, 2015; Frances, 2015). In addition to these two associations, five unions support and
represent employees in the paint industry, namely the:
•
•
•
•
•

Chemical, Energy, Paper, Printing, Wood and Allied Workers Union (CEPPWAWU)
General Industries Workers Union of SA (GIWUSA)
Solidarity
SA Chemical Workers Union (SACWU)
United Association of SA (UASA).

These trade unions are all active in the CHIETA structures (CHIETA, 2014c; ExportKZN, n.d.). Occupational
health is a focus area for many of the unions e.g. chemical hygiene stress from mists during spray-painting,
as employees can be exposed to highly volatile and toxic materials during spray-painting (Department of
Labour, undated).

3.3 Environmental and health factors
It is generally accepted that 10% of the environmental footprint of coatings is created during manufacture,
with 50% of that generated during the mining of raw materials, and 40% created downstream in use and
disposal (Mash, 2015). In response to these environmental impacts, and a desire to reduce the impact,
sustainability has become a core principle for most of the larger players. Sustainability programmes and
initiatives such as AkzoNobel’s Planet Possible Sustainability (AkzoNobel, 2014; Kansai Plascon, 2014) have
been developed and are often put in place to meet legislative compliance and consumer demands (Mash,
2015).A number of international and national initiatives to reduce the environmental impact associated
with the production and use of chemicals and/paint in the paint industry have been initiated. Two of
importance are:
• World Business Council for Sustainable Development (WBCSD) Chemicals Sector Working Group –
Under their initiative Reaching Full Potential, the working group, with the industry, focuses on
developing life cycle metrics to harmonise methods for sustainability measurement and reporting ,
and value chain co-operation to identify key disruptors faced by the industry and to develop
sustainable solutions (WBCSD, 2015).
• Globally Harmonised System of classification and labelling of chemicals - This classifies chemicals
by types of hazard and proposes harmonised hazard communication elements, including labels and
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safety data sheets. It aims to ensure information on physical hazards and toxicity is made available to
protect human health and the environment during the handling, transport and use of chemicals
(UNECE, 2011).
Within SA, and number of initiatives apply, such as:
•

•

•

•

The Green Economy Accord which sets a target of creating five million green jobs by 2020.
Commitment Five focuses on waste recycling, reuse and recovery, and another on ensuring the
country has the capacity to deliver against its green economic objectives. SETAs are seen as
significant role-players in identifying and fostering the development of this capacity and associated
skills (Kaggwa, 2013; SA Government, 2011).
Green Building Council of SA (GBSA) Green Star SA Rating Certification which facilitates and
recognises the efficient use and management of building and fit out materials (including paint) and
stipulates the use of paints with low VOCs (GBCSA, 2015).
CAIA’s Responsible Care Programme which is designed to reduce safety, health and environmental
impacts through a system that includes: signing a voluntary commitment, implementing rigorous
management practices, auditing, third party verification and measuring and monitoring (CAIA,
2015).
SA Industrial Container Re-conditioners’ Association (SAICRA) signed a Memorandum of
Understanding with SAPMA to ensure better safety and environmental protection in the collection,
transport and reconditioning of industrial containers (Housing SA, 2014; Rose Foundation, 2015).

These initiatives seldom address issues specifically associated with the manufacture or application of paint,
but for the purposes of this project they are important to recognise as channels for green skills
development, and therefore collaboration with CHIETA is encouraged.

3.3.1

Hazardous materials

Approximately 50% of the environmental impact and cost associated with paint manufacture is embodied
in raw materials (AkzoNobel, 2014; Mash, 2015; Naidu, 2016) and packaging (Naidu, 2016). As the cost and
supply of raw materials can be volatile, it is therefore important for paint manufacturers to gain some kind
of stability through informed and sustainable usage of these raw materials. This can be done through
identifying or developing alternatives to hazardous materials and reducing the range of raw material
ingredients. The main ingredients used by decorative, automotive and marine paint manufacturers are
listed in Table 7 below.
Table 7: The main ingredients in decorative paints and automotive and marine industrial coatings

Decorative paint
• Binders/resins
• Titanium dioxide
• Packaging materials e.g.
pallets, tubs and tins, plastic
film

Performance coatings:
Automotive
•
•
•

Epoxy resins and organic
solvents
Copper/zinc
Curing agents

Performance coatings:
Marine
•
•
•
•

Pigments
Acrylic resins
Acrylic dispersions
Biocides

(AkzoNobel, 2014; Barlow, 2015; Greenspec, 2015)
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It is not possible to explore all these materials in-depth. During this study, however, two in particular came
to the fore, as being of particular concern for the paint industry. These are lead, titanium dioxide and
solvents.
3.3.1.1 Lead
Lead is of critical concern to paint manufacturers. Lead exposure happens over time due of exposure of the
paint to sunlight, air and moisture. It has been associated with reduced intelligence scores (Philipine
Information Agency, 2015), hearing loss, hyperactivity, shortened concentration spans and poor school
performance in children, as well as lowered lifetime earnings (Tong & von Schirnding, 2000). The SA
Department of Labour (DoL) (Ramutloa, 2013) further explains that lead exposure has been associated with
kidney damage, high blood pressure, heart disease and lower rates of fertility in adults. Recent studies are
also pointing to a link between lead and aggressive or violent behaviour (Ramutloa, 2013).
In well-resourced countries, major lead exposure reduction interventions have resulted in significant
improvements in childhood blood lead distributions (Jewell et al., 2007). In developing countries on the
other hand, while lead exposure and poisoning remain serious public health concerns, a range of prevailing
factors and circumstances, such as poverty, a large informal sector, competing public health challenges, low
levels of awareness of lead hazards and weak capacity to enforce legislation, contribute to an increase in
the scale and intensity of the challenge, and limit the prospects of comparable success in the foreseeable
future. Montgomery and Mathee (2005) recently found that 20% of homes sampled in Johannesburg had at
least one lead-based paint sample (lead content ≥ 5,000 ppm). Major reasons for the continued high lead
content of paint include the nonexistence of standards for lead in paint in most African countries. In SA,
where the environmental health agenda is relatively advanced, legislation to restrict the use of lead in paint
was still in progress as of 2007 (Mathee, Röllin, Levin, & Naik, 2007).
Lead restrictions are accomplished through specific legislation or agreements to ensure widespread and
verifiable compliance. Internationally, WHO and UNEP have established GAELP to develop and implement a
business plan to gain global restrictions on lead use in decorative paints (IPPC, 2015a). SAPMA lead the
campaign in SA (Spence, 2015), but this has been a struggle (Greaves, 2016). SAPMA feel strongly that
perpetrators will continue offending, because of the price advantage of using lead rather than alternatives,
unless they are prosecuted - which the SA Government has so far failed to do (Jooste, 2014). SAPMA are in
discussions with the Department of Health (DoH) to explore eliminating lead entirely or whether
restrictions should be imposed on use in manufacture. This has been a challenging process. As such, SAPMA
has taken this issue to hand, with members signing a code of conduct to not use lead (Spence, 2015). It has
been suggested, that the large manufacturers have ‘all but ceased’ to use lead in the manufacture of paints –
such as Chemspec, Kansai Plascon and AkzoNobel (AkzoNobel, 2014; Coatings SA, 2014a; Jotun, 2012). Most
paint manufacturers that still use lead are small-scale operations that supply to specialist markets, and this is
likely to be the case in SA (Philippine Information Agency, 2015; Slater, 2015).
3.3.1.2 Titanium dioxide
Many metal pigments used in paints (e.g. cadmium) are highly toxic and relatively rare resources. In some
paints, up to 20% of a tin by volume can be the pigment titanium dioxide. Titanium dioxide has largely
replaced previously well-known white pigments, such as lead and is used to provide the colour, the opacity
and the protective barrier in the paint. Its major environmental impact is in its manufacture. It has high
energy impact, is a limited resource and its production results in both air and water emissions that carry an
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environmental impact (Good Environmental Choice Australia, 2013; Greenpainters, 2007; Greenspec, 2015;
Porwal, 2015). The health impacts associated with titanium dioxide are still poorly researched, but
indications are that it can reach the central nervous system directly through inhalation and creates and
inflammatory response that could carry other health implications, such as lung cancer. For these reasons,
scientists are calling for greater attention to the protection of the workforce against nano-forms of titanium
dioxide (Iavicoli, Leso, & Bergamaschi, 2012). These nano-particles also have the potential to affect aquatic
environments, with solutions, such as ‘green non-particles’ suggested as a titanium dioxide replacement
(Xiaojia He & Hwang, n.d.).
Titanium dioxide is a crystalline powder with a high refractive index, making it the white pigment and
opacifier of choice for coatings formulators. Titanium dioxide accounts for at least half of all pigment sales
in the world according to Baden Aniline and Soda Factory (BASF). Chinese pigment exports have spread
rapidly across the world, displacing conventional supply in established markets and winning the lion’s share
in new markets (Barlow, 2015). This is of concern to the SA paint industry. However, initiatives such as the
Government’s focus on five key mineral supply chains, which includes titanium, should help in sourcing
good quality titanium from SA (Department of Mineral Resources, 2011). However, this initiative is likely to
have an impact on the environment, as alluded to above. In SA, titanium mining has been contentious, with
proposed titanium strip mining in eco-sensitive wetlands near Mtunzini on the KwaZulu-Natal north coast
having been strongly contested. An option to reduce this impact is to find an alternative. It has been
suggested that paint manufacturers can cut their dependency on Titanium dioxide substantially by using
diatomaceous earth, of which there are abundant sources around the world. A combination of
diatomaceous earth and talc could replace 40% of paint producers’ titanium requirements (Specifier, 2011).
3.3.1.3 Solvents and volatile organic compounds (VOCs)
VOCs are a serious area of concern for paint manufacturers and users, and are seen as one of the main
contributors to indoor air pollution – often referred to as ‘sick-building syndrome’ (Bernstein, 2012).
Conventional paints can make indoor air a chemical cocktail, even long after they have dried, as they
continue to release petroleum based solvents as they dry. VOCs from solvent and paint emissions
contribute to harmful ozone formation and peroxyacetyl nitrate, and according to the American Lung
Association VOCs can produce a number of physical problems such as: eye and skin irritation, lung and
breathing problems, headaches, nausea, muscle weakness and liver and kidney damage (Greenpainters,
2007; Greenspec, 2015; HER Centre, 2015).
SA does not yet have legislation governing VOCs, but leading paint manufacturers have responded to rising
consumer demand for green paint products and introduced low-VOC, eco-friendly paints that conform to
international standards (Atkinson, 2016; ESG SA, 2016) and have been investing in:
•
•
•

The development of paints with a lower VOCs,
Education of consumers about the benefits of lower VOC paint, and
Use of plant-derived solvents and binders instead of synthetic ones.
(AkzoNobel, 2014; Greenpainters, 2007; Jotun, 2012).

VOCs are not only an issue for decorative use (DIY or professional), but also for the automotive sector, in
particular in paint shop operations at OEMs which have experienced significant regulatory changes in the
past 30 years to reduce VOC emissions and associated air quality issues (Seeley & Pierce, 2014).
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3.3.2

Energy

Energy use is one of the most significant contributors to the environmental impact of both the manufacture
and application of paint. AkzoNobel (2014) reports on-site energy use contributes approximately 15% to
their total carbon footprint, and Jotun (2012) that the purchase of energy for manufacturing paints
contributes 75% to their total carbon footprint. In addition, the usage of certain raw materials can
exacerbate energy impact, for example Titanium dioxide, which consumes large amounts of energy during
mining and extraction (Jotun, 2012; LeRoux, 2014). Therefore, the reduction of energy use through more
efficient practices and technologies, and the sourcing of renewable energy is important for the industry
(AkzoNobel, 2014; Jotun, 2012).
3.3.2.1 Industrial coatings: Automotive
Energy use during the painting of a car contributes significantly to the overall energy impact associated
with manufacturing a car e.g. General Motors SA suggest that their paint shop accounts for 90% of energy
consumption in the plant (Argonne National Laboratory, n.d.). Most energy is used to heat and cool the car
body during the paint application process. As such, General Motors SA, notes ‘our goal is to reduce overall
energy consumption, reducing demand first by introducing process improvement, rather than investing in
‘green energy’ (del Maestro, Geyer, & Fristad, 2009; Durr, 2015; Papasavva, Kia, Claya, & Gunther, 2002;
Seeley & Pierce, 2014; Tancott, 2013). As the painting process is such a significant contributor to the
environmental impact associated with car manufacture, it is recommended that a future study explore in
more depth the types of innovations, and associated skill required, to achieve a reduction in energy use
during the paint application process.

3.3.3

Waste

Waste within the paint industry tends to be highlighted in two areas of the value chain:
• Resource efficient use of materials within the manufacturing process, and
• End-user waste and safe disposal.
Resource efficiency in the supply chain helps to reduce ingredients and operational costs. Initiatives to
better utilise leftover paint – often a result of production errors or returned goods - are being implemented
(AkzoNobel, 2014; Jotun, 2012). Other opportunities include capturing paint dust generated during the
mixing and milling process, or paint sludge from the washing process for reuse in darker paints (Greaves,
2016). The recycling of paint drums is also encourage through collaborations with SAICRA (Housing SA,
2014).
3.3.3.1 Decorative paints
Paint waste during the application phase is a concern as household paint waste is classified as ‘hazardous’
(Frankson, 2015). It is also recognised that consumers tend to purchase more paint than they need and as
such, significant quantities of paint sit unused. The safe paint disposal of paint is critical. Paint washed or
poured down drains can pollute drinking water or soil (AkzoNobel, 2014; Dulux, 2015a, 2015b, 2015c;
LeRoux, 2014; Plascon, 2015b). Initiatives to collect waste paint, and reconstitute and blend it ready for
resale and use (Mash, 2015) are useful solutions that have been launched in Canada, the United
States, France, United Kingdom and Holland. Within SA, EnviroServe assists with the removal of larger
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quantities of leftover paint – usually from contractors (Plascon, 2015b), but there is no major programme
to collect paint from SA households. There are some smaller initiatives, such as Dulux providing skips at
Makro, but only Dulux paints can be accepted as it is too risky to take ‘any paint’ as it is not possible to
know what hazardous materials are contained in paint that is not theirs (Naidu, 2016).
By introducing a more formalised reuse initiative, jobs could be created, as there is there is real scope for
collecting leftover paint – not only for application but also reworking into new paint (Lawson, 2016).

3.3.4

Water

The paint industry relies on water for raw materials production, product formulation and manufacturing,
power generation, cooling and cleaning equipment, with most used for the latter. Process water from the
production of binders and solvent-based wastes from washing production equipment are seen as the
largest contributors of water loss. It has been estimated that water-soluble gloss paints require a dilution of
40 to 1 to render their entry to the sewerage system harmless (AkzoNobel, 2014; Greenpainters, 2007;
Jotun, 2012).
The release of water from a paint manufacturing plant will generate polluted water (or sludge) that must
be adequately disposed of (SA Government, 2016). The SA Wastewater Sludge Classification System is
applied to classify the sludge intended for onsite, and offsite disposal. Traditional practices related to
wastewater sludge management generally include dedicated land disposal, waste piling, landfill disposal
and to a lesser degree use in agricultural practices (Herselman & Snyman, 2009). However, due to varying
reasons, onsite land disposal and waste piling have become the standard management option for many
wastewater treatment plants in SA today (Department of Water and Sanitation, 2014). With sludge
production increasing on a daily basis, it has however become apparent that current practices are
unsustainable with sludge management becoming a problem for many municipalities in SA. Innovative
solutions need to be sought to create opportunities that provide a wide spectrum of options for the
management of wastewater sludge. While sludge is normally regarded as a waste, it can be used
beneficially, such that it becomes a useful resource.
Wastewater generated from the washing of vessels during batch production results in diluted paint wash
water, which is commonly treated in a flocculation process using ferric chloride as a coagulant. This wash
water represents approximately 65% of total effluent from the plant, and is considered hazardous –
especially if there has been an overdose of ferric chloride (Jewell et al., 2007). It can be reused. This
involves stabilising the wash water in holding tanks and reusing the water in darker paints (Greaves, 2016;
Jewell et al., 2007; Jiménez & Asano, 2008; Naidu, 2016).
3.3.4.1 Decorative paints
The washing of paint brushes after application is considered an issue, with some manufacturers providing
instructions for users on how to clean brushes and dispose the water (AkzoNobel, 2014; Dulux, 2015a,
2015b, 2015c). Atkinson, of the GBCSA states ‘… [painters] need to understand how to dispose paint, and
have a deep understanding’ of the implications if the paint is not disposed correctly (Atkinson, 2016).
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3.3.4.2 Protective coatings: Marine
Water pollution is a major area of concern for the marine paint industry, due to the use of biocides and
copper as an anti-fouling mechanism in their paints. Biocides, in particular Tributyltin (TBT), have been
described as some of the most harmful substances knowingly introduced onto the marine environment. It
is known to create deformities in shellfish and molluscs, reduce the growth of algae and has toxic effects on
young fish. As a result, a world-wide ban on certain ships was introduced in 2003 (UK Marine Special Areas
of Conservation, 2015). If the use of biocides in marine paints used in SA is unmonitored, especially with
the potential growth of marine activities through Operation Phakisa, this could be an unintended
environmental impact that needs be considered.
In addition to biocides, the use of copper in marine paints can result in marina basins and ports exceeding
their water quality standards. Copper is used to repel marine organisms that attach themselves to boat
bottoms and can cause structural damage resulting in reduced fuel efficiency. As such, efforts are being
made to find alternatives to copper (EPA, 2015).
As opportunities exist to reduce the environmental impact associated with the use and disposal of paint
waste water, this will be a key knowledge area and skill for workers in a paint manufacturer and applicators
to acquire.

3.3.5

Paint application

Paint failures, or inadequacies, usually occur in the application of outdoor paints, with 86% of all failures
due to poor substrate preparation (Spence, 2016). The implications are:
•
•

Paint of poor durability, including fading, poor adhesion, chalking, yellowing, colour fading – all
requiring early re-coating.
Low levels of coverage, necessitating several coats - increasing the overall environmental impact
(Greenspec, 2015).

Poor preparation and application results in an unnecessary increase in paint waste, and therefore waste –
not only of paint, but any repairs or demolition of surfaces and structures that might be required to solve a
poor paint job. This lack of skill is of concern to the paint industry, particularly in light of painters not having
been trained in SA since the closure of the BIFSA Centres in the 1990’s. Paint contractors are reluctant to
train applicators because of potential cost increases due to wage demands and poaching from competitors.
SAPTI offer application training for contractors, which is accredited by CHIETA (Spence, 2016). Improved
skills to apply paint properly can be seen, and should be considered, as a green skill as this will reduce paint
waste and potential property damage. The responsibility for improved paint application, lies with the paint
contractors – on a building site. However, contractors rarely have their own teams, often recruiting
painters off the street, which exacerbates the situation (Aldous, 2016).

3.4 Technological factors
Due to the numerous environmental challenges facing the paint industry, and consumer demand for
greener products (Dulux Trade, 2015; PwC, 2010), the industry constantly seeks to innovate to improve not
only their own practices, but also that of the applicator (Greaves, 2016). The innovations can include:
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• New developments to reduce energy use during application (AkzoNobel, 2014).
• Use of nano-technology to improve paint spread rate and coverage (GeoPaint, 2015).
• Changing formulations from oil-based ingredients to waterborne technology to reduce VOCs
(AkzoNobel, 2014; Coatings SA, 2014a; Greenpainters, 2007; Jotun, 2012; Kansai Plascon, 2014;
LeRoux, 2014; Mash, 2015; Plascon, 2013; Ruckle, 2015).
• Reduction in paints containing Titanium dioxide (Jotun, 2012) or lead. However, as the SA paint
industry is price sensitive, and lead-free paints are more expensive (Greaves, 2016), this could
affect the wider use of lead-free paints.
Within the different sub-sectors of the paint industry, innovations are being developed for their specific
processes and end-users, as illustrated below.

3.4.1

Decorative paints

Innovations to reduce paint waste, such as ‘decide before you buy’ initiatives e.g. AkzoNobel’s Visualizer
app, which allows users to experiment with room colour prior to purchasing paint aim to tackle this issue
(AkzoNobel, 2014). Kansai Plascon offers a similar service through its ‘Spaces Showroom’ (Kansai Plascon,
2016b).
The GBCSA has had an influence on what some decorative paint manufacturers’ produce (Lawson, 2016), as
the specifications for paint for Green Star buildings require, for example, paints with low VOCs. However,
further knowledge on these requirements is required, especially as building contractors are feeling more
pressured to become transparent about the ingredients in the paint they use (Atkinson, 2016). For this
reason, product datasheets from manufacturers are important.

3.4.2

Industrial coatings: Automotive

Within the automotive sector, manufacturers are focused on improving the paint application process to
reduce energy use and labour inefficiencies, such as introducing more:
•

•

3.4.3

Compact paint processes to streamline the traditional automotive painting process, which requires
five layers of paint, takes three hours to complete and uses a large amount of paint and energy
(PPG Industries, 2013) to one which reduces the number of layers and time and significantly
reduces energy consumption and costs (Seeley & Pierce, 2014).
Automation to reduce labour costs. An increasing trend in the automotive sector (Hagerty, 2015)
which could have a significant impact on paint-application jobs in SA’s automotive industry.

Industrial coatings: Marine

Technological advancements in the marine paint sub-sector are focused on the development of paints to
maximise transport efficiencies and reduce fuel usage and costs (AkzoNobel, 2014; Jotun, 2012) or to
reduce biocides (anti-fouling) by introducing biodegradable repellents in paints (PCI, 2015a; Ruckle, 2015).
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3.5 Summary of drivers and implications for further analysis
The paint manufacturing industry in SA, in particular decorative, automotive and marine is in a relatively
stable position economically, with real potential for growth. This growth depends on increased
urbanisation and construction activities (decorative) and successful implementation of government
initiatives, such as SIPs and Operation Phakisa (marine) to boost and support the automotive and marine
sub-sectors.
Due to the complexity of the paint industry, in particular the wide range of stakeholders within the supply
chain, and significant areas of environmental concern – such as the hazardous nature of paint – there are
many pieces of legislation and collaborative initiatives in place to help drive and support the industry to
become more sustainable. What is clear from the research is the innovation to reduce environmental
impact is often being led by legislation or to reduce cost, and is often being undertaken by the larger
players in all three sub-sectors observed. One question for this research is how the skills that have been
developed in these larger organisations can be transferred to the medium- to smaller-enterprises to drive a
reduction in environmental impact across differently sized businesses.
Many of the initiatives adopted by the industry that require a certain level of knowledge or skill to plan,
implement, monitor and refine occur in both the manufacture and application of paint. For the former, this
is likely to focus on the following occupations:
•
•

Environmental managers (compliance, solutions, implementation of management systems,
stakeholder engagement), and
Technical research and development (development and use of resource efficient and less
hazardous materials).

What is also very clear, and supported by interviews and site visits, is that SA has good legislation. It is just
not or not well enforced, and as such manufacturers can lack the motivation to comply (Lawson, 2016).
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4. Paint industry value chain analysis:
Emerging insights and findings
A value chain can be defined as a physical representation of the various processes involved in producing
goods (and services), starting with raw materials and ending with the delivered product (CHIETA, 2015a).
When working towards a sustainable future, ‘standard’ industry value chains can be extended, shortened,
lengthened, strengthened or made circular in some instances, to reduce inefficiencies, waste and pollution,
and optimise value, growth and employment (see for example Ellen MacArthur Foundation, Towards the
Circular Economy (2013)). A value chain analysis was undertaken in this study to identify where there are
particular environmental and health risks, and where there are particular opportunities for greening the
paint sector, with a view to prioritising the associated green skills and occupations.

4.1 The paint value chain
The paint value chain (AkzoNobel, 2014; Jooste, 2014; see Figure 7) starts with research and (strategic
business) development, which inform the choice of input materials. Raw materials are extracted, typically
through mining, and other input materials like solvents are manufactured. The manufacturing process for
decorative, marine and automotive paints all typically involve milling, mixing, blending, and washing (of
manufacturing containers) as well as filling and packaging which also happens at the factory. Both input
materials and manufacturing result in waste, which are partly reclaimed and reused, but also result in
hazardous waste discharged from the factory site.
Figure 7: A typical paint value chain

Sources: AkzoNobel, 2012; Tikkurila, 2015
The main elements of the paint manufacturing process are (CMP, 2012):
•

•

Input materials – Resin, pigment and additive agents are generally major components of paint. The
input materials make up a significant percentage of the industrial or performance coatings cost
base (AkzoNobel, 2014; Frost & Sullivan, 2014). Oil-derived ingredients, such as vinyl acetate
monomer, and Titanium dioxide, account for 15-34% of the total purchases for a paint
manufacturer (Moitra, 2015; The Indian Express, 2014).
Mixing and milling – Resin, pigment and solvent are mixed to produce an even mill base. Mill base
is sent to the disperser to finely disperse the pigment particles.
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•
•
•
•

Blending and filtering – Resin and additive agents are added to the mill base. The colour is adjusted
with colour materials. Blended and toned paint is filtered.
Washing – Containers used for the preparation of the product are washed in order to be used
again.
Filling and packing – Filtrated paint is packed into a container, labelled and palletised.
Transportation – Containers are warehoused and, when required, are transported to retailers and
merchants for sale to end users.

Manufacturing is followed by the retail phase, and the next stage, application of paint by the consumer or
end user, is often an ‘end of life’ stage for paint. Waste and left over paint at this stage also becomes
hazardous waste and together with wastewater and sludge from manufacturing, the by-products of the
industry are requiring innovative solutions to reduce environmental and health risks.

4.2 Environmental and health hotspots in the value chain
The document analysis in Section 4 indicates that there are significant environmental impacts at various
stages in the paint value chain. This includes impacts during the extraction and processing of input
materials, and during manufacturing, which produces wastewater and sludge as noted; features high
energy use by the automotive paints industry; and health impacts on workers. During the end-use phase,
there are also health impacts associated with applying paint, and some components of paint e.g. lead
remains hazardous long after application. Biocides and copper used in marine paints can affect the
environment negatively during and after application. Unused or left over paint that has to be disposed of, is
classified as hazardous waste.
It is generally accepted that 10% of the environmental footprint of coatings is created during manufacture,
with some 50% occurring upstream during the extraction and manufacturing of input materials, and 40%
created downstream in application and disposal (Mash, 2015).
The main environmental and health impacts associated with the decorative, automotive and marine
industries are indicated in Figure 8, which also shows the level of impact (high [red], medium [orange] and
low [yellow]).
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Figure 8: Main environmental and health impacts in the paint value chain, by sub-industry type

4.3 The main actors and service providers in the paint value
chain
The next step of the value chain analysis was actor mapping. This step identifies the principal actors directly
and indirectly involved in the value chain, and their position within the various stages. It is aimed at moving
towards identifying occupations, tasks and skills (needs) associated with the environmental and health
hotspots (Section 5). A method developed by the ILO for identifying and presenting the core actors from
which to identify green jobs in the Asian tea value chain, was used as a guide for undertaking this activity
(ILO, 2014).
Below the core actors in the industry and support bodies are overlaid onto the value chains for the
decorative (Figure 9), automotive (Figure 10) and marine (Figure 11) sub-sectors. Colour coding is used to
distinguish between core actors (main players), operational and support service providers. Some actors are
relevant to all sub-sectors, but specialist or specific trade actors are relevant only to specific sub-sectors.
While training providers are very relevant role-players, they are not covered in this demand study.
Of all the sub-sectors, the marine sub-sector has the largest number of actors. This is due to the diverse
range of activities, and scale of operations. Distinct features for both automotive and marine are:
•
•

The use of raw material and paint importers – this reflects that most of the materials and paints
used in this sub-sector are extracted, processed or manufactured overseas.
Specialist distributors and suppliers – this is particularly apparent for the automotive refurbishment
and repairs businesses.
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The raw material and chemical knowledge flow of the coating industry is complicated, especially with the
many different end uses that exist (Lowry, 2007). Product design among the users (i.e. the designers of
products that will be painted) are significant actors because they have a major influence on which coatings
technologies and designs are to be used in the future and therefore manufactured (Lowry, 2007). The
implications for green skills are that designers need to be aware and engage with paint manufacturers to
ensure paints for their products have reduced environmental and health impacts, and vice versa for paint
manufacturers.
Figure 9: Main actors in the paint value chain: Decorative
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Figure 10: Main actors in the paint value chain: Automotive

Figure 11: Main actors in the paint value chain: Marine

4.4 An expanded version of the industry value chain
The typical industry value chain (Figure 7) can now be extended (Figure 12) to take into account the many
support processes that run parallel to and in support of the core business of research and design; input;
manufacturing; retail; and end use; such as: transportation (from raw materials to finished product);
communications and reporting (including sustainability reporting); training; human resource development;
and environmental management, health and safety management and regulation including enforcement.
This means that the role-players in the paint value chain include not only individuals in the industry, but
also individuals in consulting firms, utility providers (water and energy as well as waste services) and (other)
government departments: Health, Water and Sanitation, and Environment.

4.5 Conclusions and implications
The value chain analysis (using the analysis of drivers) identified environmental and health impacts along
various stages in the value chain, and also the associated actors. These include the paint manufacturers and
retailers, consumers like automotive manufacturers, and regulatory bodies like the DoH, the Department of
Water Affairs and Sanitation (DWAS), the DEA, and local and district municipalities. Each of these actors has
a role to play, which they do through staff and at times consulting firms. It is to these individuals, their
occupational roles and associated skills that we now turn.
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Figure 12: Extended paint value chain
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5. Greening work in the paint industry:
Emerging insights and findings
Building on the information from the value chain analysis and environmental hotspotting work, this section
aims to outline the occupational implications of greening work in the paint industry. With a focus on the
decorative and automotive sub-industries within paint, the section first presents a broad overview of
suggested occupations linked to greening across the paint value chain and thereafter provides a more
detailed account of occupational profiles of key occupations identified across the study.

5.1 Occupational analysis process and overview
5.1.1 Green and greening of occupations
Green jobs are not homogenous hence they have different skills needs. Understanding these skills needs in
relation to the greening work is difficult without consistent, coherent and comprehensive occupational
information. To enable the study to develop a more nuanced idea of the dimensions of skills that need to
be addressed when we look at greening occupations, two frameworks were utilised,
•

A more nuanced typology to ‘look at’ green work was used; the typology was adapted from ILO
(2011) to enable it to align with occupational work within the OFO.

Figure 13: Broad typology of green work used in study

Emerging
speciaisation in
existing occupaitons
• Purpose, product and
processes are green

• Significant changes to the
tasks and skills required
that enable specialist job
roles

• Possibilities for greening
aspects of a job, greening
occupational tasks that
ultimately support greater
sustainability and
sustainable value

Core green jobs

•

Traditional jobs not
regarded as green

To inform the occupational profiles, Greenwood’s (2008) articulation, of four areas that need to
reviewed when we look at skills specialisation in an occupation (1) the field of knowledge required;
(2) the tools and machinery used; (3) the materials worked on or with; and (4) the kind of goods
and services produced.

Drawing on these frameworks, the study was able to develop a more nuanced view of the dimensions of
occupational change that needed to be considered with respect to greening occupations within the paint
sector (illustrated as shades of green in Figure 13).
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5.1.2 Occupational mapping in the paint sector
In the current skills landscape in SA, a core component of good skills planning is the effective use of the
OFO. The OFO is a coded occupational system and is the DHET's key tool for identifying, reporting and
monitoring skills demand and supply in the SA labour market (CHIETA, 2015a).
The occupational mapping in this study was conducted in two phases:
•

•

Phase one – involved an initial assessment of literature and occupational information derived OFO
and O*NET (international benchmarking) was mapped to the emerging greening issues on the paint
value chain; information for this section is captured in Table 8.
Phase two – the key occupational tasks and related jobs titles linked to greening (emerging form
workplaces) were mapped to the OFO. For these identified occupations a detailed occupational
profile is developed illustrating the potential greening options.

These occupational profile tables are presented in the next two pages. They each provide a detailed
account of green skill needs related to each occupation

5.2 Broad overview greening work and the paint value chain
Although many green skill needs across occupational groups could be seen as cross-cutting roles and
functions, Table 8 highlights key areas of environmental concern linked to product innovation around more
environmentally friendly products, broad understanding, education and public awareness around risks
associated with lead-based paints and regulation involving both internal and external compliance (water
quality monitoring; waste management; environmental health surveillance of premises; environmental
pollution control). These critical environmental issues underpin green skills and the need for these in the
paint sector across the value chain. Table 8 links these green skills to the value creation processes in the
business of paint manufacture and application, and the associated occupations.
Table 8: Mapping of occupations against the paint value chain
Value chain process
stage

Process &
business
activities

Main environmental issues
(greatest area of impact)

Suggested occupations for
greening (code)

Technology development
R&D Manager 122301
R&D
Paint manufacture

• Hazardous materials (env. & health)
alternatives
• Water-based alternatives to raw materials

Chemical Engineering Technician 311601/
Chemical Engineering Technologist
314502/Chemical Engineer 214501
Analytical Chemist 211301

Manufacturing & production
Procurement &
Supply Chain

• Green Procurement
• Hazardous materials (ingredients)
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Quality Systems Manager 121908
Quality

• Reduced waste
Manufacturing Quality Manager 132106

Operations (incl.
machinery &
equipment)

• Reduced energy, water and waste
• Working with hazardous materials
• Disposal of waste

Engineering Manager 132104/Industrial
Engineer 214101/ Industrial Engineering
Technologist 214102/Production Engineer
214103/
Production Engineering Technologist
214104/
Environmental Engineer 214301
Chemical Production Machine Operator
713101

Production
planning & control

• Use of hazardous materials (env. & health)
• Operational efficiencies: energy, water &
waste

Production/Operations Manager
(Manufacturing)
132102/Production/Operation Supervisor
(Manufacturing) 312201/
Maintenance Planner 312202/
Manufacturing Production Technicians
313916/Production Coordinator 432201

Filling and
Packaging

• Hazardous materials
• Waste and packaging

Packing Machine Operator 718302

Waste & recycling

• Hazardous waste disposal

Industrial Engineer 214101/Environmental
Engineer 214301

Business infrastructure/services
Strategy & policy

Professional
services – misc.

• Risk management
• Sustainability reporting

• Hazardous substances - methanol, lead,
solvents
• Energy, water and waste
• Local procurement

Policy and Planning Manager 121301
Environmental Manager 134901/
Environmental Health Officer (EHO)
226301/
Health, Environment and Quality (SHEQ)
Practitioner 226302

Environmental Scientist 213302
Marketing, distribution & sales
Sales & Marketing Manager 122101
Sales Manager 122102/
Sales Assistant (General) 522301

Marketing, PR,
Sales & Retail

• Paint application & disposal
• Product choice (reduction in hazardous
materials)

Sales Representative/Salesman (Indus.
Products) 243301
Director of Marketing 122103
Advertising and PR Manager 122201
Marketing Practitioner 2413103
Marketing Research Analyst 243103

Human Resource Management
HR & Training
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Occupational
Health & Safety

Health and Safety Manager 121206

Logistics & warehousing

Supply &
Distribution (incl.
transportation)

• Hazardous materials legislation
• Reduce waste

• Hazardous materials legislation

Supply & Distribution Manager 132403
Dispatching and Receiving Clerk/Officer
432102
Road Transport Manager 132403

Transport

Retail & distributors
(suppliers)

Warehouse, stores
& stock control

• Hazardous materials

Bulk Materials Handling Plant Operator
718906

Delivery

• Transport of hazardous materials

Truck Driver (General) 733201

Procurement

• Providing green options

See Procurement above

Marketing & sales

• Promoting optimised paint use
Promoting green options instead of lead/high
VOC/methanol

Retail Manager (General) 142103/
Sales Assistant (General) 522301

Delivery

• Transport of hazardous materials
• Labeling, packaging, transportation and
storage of lead products

R&D
Procurement

Consumer (application):
Decorative

Marketing & sales

See delivery above
See R&D above

• Selecting/selling green options
• Paint waste, poor application, product
longevity

See Procurement above
Sales Representative/Salesman (Building
& Plumbing Supplies) 243301

Application

• lead & VOCs (health)
• Optimised application (training)

Painters

Waste
management

• Disposal of hazardous materials
• Labeling, packaging, transportation and
storage of lead products

See waste & disposal above

R&D

• Resource efficient paint shops

See R&D above

Procurement

• Selecting green options
• Choosing the right volume of paint

See Procurement above
Vehicle painter 643202

Consumer (application):
Automotive

Application

•
•
•
•
•

Metals & VOCs (health)
Energy use
Optimised application (training)
Water use for cleaning
Waste pollution

Spray Painter 643201
Paint shop assistant and colour
mixing/matching
Engineers (see Engineers above)

Consumer (application):
Marine

Waste
management

• Disposal of hazardous materials

See waste & disposal above

R&D

• Working with paint manufacturers to develop
paints to reduce environmental impact e.g.
biocides
• Work with paint manufacturers to develop
paint to reduce vessel fuel use

Toxicologist 213309

Procurement

• Selecting green options

See Procurement above

Application

• Biocides, copper & VOCs (health)
• Optimised application (training)
• Waste & water pollution

Spray Painter 643201
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Vehicle painter 643202

Waste
management

Regulation across value
chain

• Disposal of and handling of hazardous
materials
• Appropriate disposal into water systems
• Identify and implement recycling and reuse
of paint/packaging systems

See waste & disposal above

• Management of lead-based paint
manufacturers, and the disposal of
wastewater by-product

Environmental and Occupational Health
Inspector 325701/
EHO 226301/
Health, Environment and Quality (SHEQ)
Practitioner 226302

5.3 Review of occupations within occupational networks
The review of occupations in the manufacture and application of paint draws heavily on interviews and site
visits undertaken with industry stakeholders combined with analytical review of both ONET and the OFO, in
relation to work done on value chain analysis. The interviews and site visits provided an excellent
opportunity to understand and reflect on ‘reality congruent’ occupational practices within organisations.
The discussion below highlights which occupations are core to environmental and social sustainability
within paint organisations, and which different jobs consult and work together to enable social and
environmental change in the implementation of their roles and functions. It also provides a detailed insight
into the different green skills that are required for an occupational network.
The analytical work linked to occupations, raised evidence of the following:
•
•
•
•

The greening of specialist environmental roles was difficult to determine currently, and would
probably need a more in-depth study.
Environmental roles were characterised by institutional collaboration between different job roles.
Evidence of underpinning skills and knowledge of greening requiring linked roles across related
occupations.
Elements of multi-disciplinary practice driving improved utilisation of skills.

In this section, findings are presented within occupational networks, which reflect a group of occupations
with related roles. Job titles from workplaces were collated and then mapped to relevant occupations on
the OFO. Green skills needs were then analysed and presented to reflect needs across occupational roles in
the network. It was not our intention to blur occupational boundaries but to reflect them as elements of
multi-disciplinary practice that drive institutional collaboration. It should be acknowledged that numerous
occupations could have been identified, however for the purposes of this research, those that ‘filtered to
the top’ during interviews as being of importance, or had a notable area of influence in terms of
sustainability have been identified and reported within this section.
Three occupational networks are presented in this report, the occupations identified as central to this
network are highlighted and skill-related needs are illustrated:
•
•

Safety, Health, Environment and Quality
Technical and Laboratory (R&D and Technicians)
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•

Painters and contractors.

Each occupational network is discussed in more detail below.

5.3.1 Safety, Health, Environment & Quality network
5.3.1.1 Reason for selection
Health and safety, in particular, is critical to a paint manufacturer’s operations. This network, in addition
has a wide network, and work with senior management to develop overarching corporate strategy, right
through to working with operations management and team leaders onsite to ensure health and safety
principles are adopted. This network can be varied, with a variety of combinations of job titles containing
different elements of the function. In larger organisations, such as Dulux, the individual managing all these
elements is referred to as a Sustainability Manager, in Kansai Plascon, such an individual is referred to as
SHERQ Executive and covers health, safety, quality and environment. In smaller companies, it is more likely
that these elements will be covered by, for example, an Operations Manager who also covers multiple
other tasks/functions/elements/areas of operation.
5.3.1.2 Occupational network description and purpose
To develop, implement and monitor an organisation’s environmental, health, safety and quality strategies,
audits, reports and environmental training. This will cover issues such as waste, water, energy, workforce
and surrounding community health.
5.3.1.3 Key occupations and core h tasks identified for this network of occuptions
Table 9: Key occupations and core green tasks for the Safety, Health, Environment & Quality network
Key occupations in this
network
• SHEQ Practitioner
• Sustainability
Manager
• Environmental
Officer
• EHO
• Health & Safety
Manager or Officer

Core green tasks for this network
• Develop or execute strategies to address issues such as energy use,
resource conservation, recycling, pollution reduction, waste
elimination, transportation, education, and building design .
• Drive lean management throughout the business, and raise awareness
accordingly.
• Application of, and compliance with, environmental, health and safety
legislation and regulation e.g. ensuring workforce wear protective
clothing and masks.
• Undertake audits of key (Tier 1) suppliers in terms of their ‘green’
practices e.g. packaging suppliers .
• Contribute to and/or co-ordinate reporting of sustainability-related
activities (environmental and social) in e.g. annual corporate social
responsibility reports) to internal and external organisational
stakeholders and investors.
• Research environmental sustainability issues, concerns, or stakeholder
interests.
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The tables below present detailed information per occupation.
5.3.1.4 Key occupations in this network
This information is based on insights from interviews, site visits, OFO and ONET.
Table 10: Sustainability Manager occupation and associated green skills
Occupation name: Sustainability Manager
OFO major group

OFO sub-major group (code)

OFO unit group (code)

Managers

Administrative and
Commercial Managers
(121)

Human Resource
Manager
(1219)

Segment of the value
chain

Skills band
3
(high/intermediate/low)

Shade of green
(dark/light/tint)

Manufacture

High

Dark

Occupation description
and purpose

Plans, organises, directs, controls and coordinates sustainability or environmentrelated risk assessments, develops methodologies to assess the viability or success
of sustainability initiatives and the monitoring and evaluation thereof.

Greening the occupation
recommendations

Field of knowledge

OFO occupation code
121909

- Needs to know, and keep up to date with, all necessary
SA environmental, health, safety and quality assurance
legislation and regulations. For a company with a parent
company located internationally, this will often include
a knowledge of international legislation and how to
apply it.
- Needs to follow and apply environmental management
systems (EMS), in line with ISO 14001:2004
Environmental Management Systems programme.
- Ability to represent the organisation in negotiations,
and at conventions, seminars, public hearings and
forums.
- Have ability and knowledge to collate information and
progress from team for reporting purposes, and to
develop programmes for improvement e.g. lean
management.
- Contributes, develops, understands and implements
corporate environmental/sustainability strategy (for
global, to interpret at a local, SA-level).
- Needs to have knowledge to supervise employees,
volunteers or champions working on sustainability
projects.
- Needs to understand all aspects of sustainability –

3

High level skills are equivalent to a higher education degree and postgraduate courses. Intermediate level skills are
those located in the middle education and training band. They include all post-junior school secondary certificates and
their equivalents, but exclude degree level qualifications in higher education. Low level skills - are pre-matric (Kraak,
2003).
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-

-

-

environmental impacts (e.g. water, waste and energy),
and social (e.g. worker health and community impact)
and relate to financials.
Works with marketing to develop supply chain and
consumer messaging on e.g. how to reduce paint waste,
or calculating the amount of paint required for a job.
Works with procurement and R&D functions to raise
awareness of toxicity to human health and the
environment and seek alternatives .
Understands suppliers and their materials (raw
materials and packaging).
Needs to work with and procure (contract) external
specialists to provide guidance on compliance and legal
matters for e.g. water and waste, or water and
hazardous waste monitors.

- Develops methodologies to assess the viability or

Tools & technology

Goods & services
produced

-

Specialisms or
alternative titles

success of sustainability initiatives.
- Monitors and evaluates effectiveness of sustainability
programmes.
- Develops, adopts and implements tools for
improvement – lean manufacture, Health, Safety &
Environmental (HSE) audits etc.
- Drives lean management programmes according to lean
management principles (Axalta Plascon, 2016).
- Co-ordinates, contributes to or produces company
environmental or sustainability reports.
- Ensures compliancy e.g. ISO14001 environmental
management standard.
- Identifies, prepares and delivers training.
- Sets targets and standards, e.g. for the reduction of
carbon emissions and consumption of key
environmental resources such as electricity, water and
landfilled waste.

SHEQ Director (Kansai Plascon, 2016)
Chief Sustainability Officer
Safety, Health & Environment Officer (121206)
Health, Safety & Environment (HSE) Manager (Naidu, 2016)

NOTE: for the larger companies, such as Dulux and Kansai Plascon, there are often
different levels of sustainability managers within one company, for example:
1. A manager who oversees a number of plants within a region, such as SA
or sub-Saharan Africa. They are responsible for overseeing SHEQ and
sustainability managers at individual plants within their regions. Often
this regional manager will report into a global manager.
2. Individual plant SHEQ or sustainability managers, who lead a team of
environmental, health, safety and/or quality officers. These managers
report to the regional manager (1 above).
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Table 11: Safety, Health, Environment and Quality (SHEQ) Practitioner occupation and associated green
skills
Occupation name: Safety, Health, Environment and Quality (SHEQ) Practitioner
OFO major group (code)

OFO sub-major group (code)

OFO unit group (code)

OFO occupation code

Professionals
2

Health Professionals
22

Environmental and
Occupational Health and
Hygiene
2263

Segment of the value
chain

Skills band
4
(high/intermediate/low)

Shade of green
(dark/light/tint)

Manufacture

High

Dark

Occupation description
and purpose

Coordinate the worker in his her department that they adhered to legal
requirements (OSH Act) and maintain the factory and Site SHE management
programmes and systems.
(need to integrate Lead Regulations, 2001 from Health Act)

226302

Field of knowledge

-SA environmental, health, safety and quality assurance
legislation and regulations (emphasise lead regulations
e.g. exposure to airborne lead; Assessment of potential
exposure; Air monitoring; Control of exposure to lead ;
monitoring disposal and transport of lead)
- Needs to understand all aspects of sustainability and its
relationship to health and safety – environmental
impacts (e.g. water, waste and energy), and social (e.g.
worker health and community impact) and relate to
financials.
- Works with procurement and R&D , marketing
functions to raise awareness of toxicity to human health
and the environment and seek alternatives .

Tools & technology

- Develops, adopts and implements tools for
improvement – lean manufacture, Health, Safety &
Environmental (HSE) audits etc.

Goods & services
produced

- Coordinates, contributes to or produces company
environmental or sustainability reports.

Greening the occupation
recommendations

- Safety, Health & Environment Officer (121206)
- Health, Safety & Environment (HSE) Manager
Specialisms or
alternative titles

NOTE: for the larger companies, such as Dulux and Kansai Plascon, there are often
different levels of sustainability managers within one company, for example:
A manager who oversees a number of plants within a region, such as SA or subSaharan Africa. They are responsible for overseeing SHEQ and sustainability
managers at individual plants within their regions. Often this regional manager
will report into a global manager.
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Individual plant SHEQ or sustainability managers, who lead a team of
environmental, health, safety and/or quality officers. These managers report to the
regional manager (1 above).

Table 12: Environmental Health Officer occupation and associated green skills
Occupation name: Environmental Health Officer
OFO major group (code)

OFO sub-major group (code)

OFO unit group (code)

Professionals
2

Health Professionals
22

Environmental and
Occupational Health
and
Hygiene Professionals

Segment of the value
chain

Skills band
5
(high/intermediate/low)

Shade of green
(dark/light/tint)

High

Dark

Occupation description
and purpose

226301

Develops, enforces and evaluates environmental health policies, programmes and
strategies to improve health outcomes and oversees the implementation and
monitoring of environmental health legislation.
(needs to integrate Lead Regulations, 2001 from Health Act )

Field of knowledge

- Monitors, evaluates and then regulates the effects of
lead-based paints production and use, and the
wastewater by-product on people and the
environment.
- Draws up the legislative framework for lead-based
paints, and then for the disposal of paint based waste
water.
- Monitors regulations for lead-based paint which are
separated to managing people’s exposure to lead once
paint has been applied, and manages the exposure of
those working with lead in factory production
processes.
- Monitors all premises (private and public) to ensure
compliance with applicable health requirements, and
minimisation of any detrimental environmental health
risks to give effect to the principles of Agenda 21 and
the "Healthy Cities" approach (external to factory
function).

Tools & technology:

- Monitoring tools and procedures
- Exposure to airborne lead; Assessment of potential
exposure; Air monitoring; Control of exposure to Lead.

Greening the occupation
recommendations

Specialisms or
alternative titles

OFO occupation code

None identified.
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The evidence collected suggests that there is critical need for both an external and
internal role function of EHOs (within factory and out of). The role of supporting
EHOs through the DoH, to build capacity in Environmental Health Practitioners for
conducting inspections and, or environmental health investigations, to ensure
reduction conditions that constitute a health hazard (e.g. lead)

Table 13: Environment(al) Officer occupation and associated green skills

Occupation name: Environment(al) Officer
OFO major group (code)

OFO sub-major
group (code)

OFO unit group
(code)

OFO occupation code

Professionals
(2)

Physical,
Mathematical and
Engineering Science
Professionals
(21)

No unit group 2133

213302

Segment of the value
chain

Skills band
(high/intermediate/low)

Shade of green
(dark/light/tint)

Manufacture

High or Intermediate

Dark

Occupation description
and purpose

Studies and develops policies and plans for the control of factors which may
produce pollution, imbalance or degradation of the environment.

Greening the
occupation
recommendations

Field of knowledge

- Understands environmental legislation and standards
e.g. SABS, and application thereof.
- Understands the implications of not being compliant.
Gets input from legal department regarding updates on
compliance (includes national and local by-laws.
- Needs to follow and apply environmental management
systems (EMS), in line with ISO 14001:2004.
Environmental Management Systems programme.
- Has ability and understanding to interpret environmental
initiatives and implement these in the business.
- Waste management – map waste arisings and reasons,
identify solutions for reduction along the supply chain.
- Energy management and identification of solutions –
where is energy being used, measure and identify
solutions – lean manufacture, installation of renewable
energy solutions e.g. solar panels, CHP.
- Has knowledge and understanding of main
environmental issues e.g. water, waste and energy in
order to provide internal environmental awareness.
- Provides support to SHEQ/Sustainability Manager and HR
for courses.
- Contributes to internal short environmental courses.

- Monitors and tracks effectiveness of environmental
Tools & technology

programmes and compliance to improve the plant.
- Internal audit techniques.
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Goods & services
produced

Specialisms or
alternative titles

- Oversees onsite monitoring for ground water, air and
noise pollution and health risks.
- Is responsible for permanent contractors e.g. waste and
recycling.
- Audits e.g. SABS.

None identified.

Table 14: Health & Safety Manager occupation and associated green skills

Occupation name: Health & Safety Manager (Health Safety & Environmental Manager)
OFO major group (code)

OFO sub-major
group (code)

OFO unit group (code)

OFO occupation code

Managers
(1)

Administrative and
Commercial
Managers (12)

Human Resource
Manager
(1212)

121206

Segment of the value
chain

Skills band
(high/intermediate/low)

Shade of green
(dark/light/tint)

Manufacture

High

Dark

Occupation description
and purpose

Greening the
occupation
recommendations

Specialisms or
alternative titles

Manages, reviews and evaluates work environments and oversees the
design of programmes and procedures to control, eliminate, and prevent
disease or injury caused by chemical, physical, and biological agents or
ergonomic factors.

Field of knowledge

- Understands health and safety legislation and application
thereof.
- Has ability and understanding to interpret health and
safety initiatives and implement these in the business.

Tools & technology

- Monitors and tracks effectiveness of environmental
programmes and compliance to improve the plan.

- Health & Safety Officer or Occupational Safety and Health (OSH)
Advisor/Coordinator/Officer/Professional (226302)
- Sometimes these positions are split i.e. Health Officer or Safety Officer (Axalta
Plascon, 2016). OFO recognises an EHO (226301), but has not classification for a
Safety Officer.

5.3.1.5 Wider occupation network
The following occupations have either a direct impact or role in the green element of an occupation,
demand a certain level of green knowledge or skill, or are in a reporting or team role that is of importance
for the application of the green skills within this network.
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Table 15: Wider occupational network supporting the SHEQ network of occupations

Occupation

OFO code

Relationship to the Safety, Health, Environment &
Quality

Managing Director

112101

- Provides instruction to adopt resource efficient and
sustainable practices e.g. purchasing of raw materials,
use of alternatives to reduce impact.

132102
Production/Operations
Manager (Team Leader)
Operations Director

No OFO code (not
recognised)

- Works with the SHEQ/Sustainability Manager to drive
lean manufacturing and reduce energy use.
- Understands how to maximise efficiency from
machinery to reduce waste, water and energy,
especially with the growing trend to use robots to
automate painting jobs – particularly in the automotive
industry (Hagerty, 2015).
- Identifies resource efficiency solutions in the plant and
implements them. Identifies opportunities for reducing
waste, water and energy usage e.g. through introducing
lean management principles .

Engineering Manager

Maintenance Manager

No OFO code.
Code for a
Maintenance Planner
(312202)
243103
122101

Marketing Practitioner/
Brand Manager
Sales and Marketing
Manager

- Implements laboratory formulations on the ground, and
ensures everything works in the manufacturing process
(Greaves, 2016).
- In smaller firms, someone in Operations is likely to
oversee environmental issues, such as water, waste and
environmental management (Lawson, 2016).
- The sustainability or SHEQ managers work with
operations managers to implement environmental
programmes and campaigns on the ground, and ensure
they align with corporate values/strategy .
- Monitor batch losses.
- Maintenance management.

- Works with the SHEQ/Sustainability Manager to drive
lean manufacturing and reduce energy use.
- Marketing plays a huge role in promoting the
environmental credentials of a product (Greaves, 2016)
or the company’s sustainability initiatives and
achievements (Naidu, 2016).
- Develops insights into the ‘green’ product market.
- Undertakes consumer research e.g. consumers not
wanting lead (Naidu, 2016). It is important to respond
to customers’ ‘green’ demands (Axalta Plascon, 2016;
Greaves, 2016).
- Encourages consumers to recycle leftover paint
(LeRoux, 2014).

- Understands and is able to explain the wider
impacts of the decorating process on the
environment (Coatings SA, 2014b).
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Human Resource
Manager

121201

- The SHEQ and HR teams are closely knit (Naidu, 2016).
- In consultation with the SHEQ/Sustainability Manager,
plans, organises, directs, controls and coordinates the
employment of staff within the SHEQ team (Kansai
Plascon, 2016a).
- Works with SHEQ to identify what skills are required for
occupations and develop training plans and schedules
(Axalta Plascon, 2016; Naidu, 2016).
- Needs to document ‘green’ knowledge and skills to
training those moving into positions being vacated. This
will aid with knowledge transfer (Kansai Plascon,
2016a).
- Works with SHEQ to develop mentoring programmes
for high performers (Kansai Plascon, 2016).
- SHEQ and HR teams work together to organise and
deliver courses and training (Axalta Plascon, 2016;
Kansai Plascon, 2016a).

Technical Manager

No code

- Provides guidance to R&D/Laboratory Managers on
environmental impact and awareness (including global
developments) (Axalta Plascon, 2016).

Occupational Health
Nurse

Truck Driver

Compliance Officer or
Compliance
Administrator

222104 (OFO
specialism)

- Monitors the impact (environmental and health) of
products during the manufacturing process on
workforce health (Axalta Plascon, 2016).
- Conducts health audits and campaigns onsite (Kansai
Plascon, 2016a).
- Supports Safety and Quality standards and initiatives
(Kansai Plascon, 2016a).
- Identifies health risks on site (Kansai Plascon, 2016a).
- Supports environmental systems and initiatives through
the reporting of spillages and incidents (Kansai Plascon,
2016a).

733201

- Needs to comply with the Dangerous Goods
Regulations. HR to ensure company drivers are
adequately trained (Axalta Plascon, 2016).

242207

- External to the company e.g. Municipal or National
Government enforcer.
- Internally responsible for ensuring company is
compliant with legislation and regulations, and ensuring
no incidents are reported.
- Identifies and report on non-compliance.
- Provides SHEQ training (where applicable).
- Learns and understands the ISO/TS 16949 and
ISO14001 standards, and the OHS Act.

5.3.1.6 Emerging Insights on green skills needs in this network
•

Lack of regulatory and legislative enforcement. SA has good legislation e.g. lead, it is just poorly
enforced (Spence, 2016) and therefore companies are not motivated to comply – it may also be costly

Green skills in the South African surface coatings sector: A focus on paint | 29 May 2016

Page 57

•

•

•

•

•
•

•

(Hoddinott, 2016; Lawson, 2016). Naidu, of Dulux, notes that Government must have the ability to
regulate (Naidu, 2016).
Internal (within the company) and external (outside of company) regulatory roles and functions need
support. This will involve collaboration with DoH and DWA and inter-SETA collaboration e.g. LG SETA to
support municipalities to develop capacity of municipal EHOs who monitor factories and disposal of
waste from factories.
Time and cost pressures: Time to incorporate e.g. environmental training within everyday activities is
tight, but it is important, as it is important for the plant workforce to understand sustainability issues
(Axalta Plascon, 2016).
Recognition of green skills throughout the value chain: Green skills in all occupations need to be
recognised and properly documented. Alongside this, supervisors and managers need to ensure people
have adequate SHEQ training (Axalta Plascon, 2016) to possess these green competencies.
Need for innovation: There is a need for further innovation by paint manufacturers to identify solutions
and value to waste products emanating from a site e.g. paint solvents and waste water. Currently there
is no value-add to this waste. Need to navigate the possible regulations that would affect the
implementation of innovations – this is the role of the SHEQ team.
Leadership role for SHEQ in absence of mainstream dedicated environmental staff e.g. a sustainability
manager.
Knowledge v. practical experience: There is a demand for graduates to fulfil core environmental jobs
(those listed above), however it was noted that there is a gap in trying to fill these positions, as many
come straight from university and lack working knowledge. In the case of experienced environmental
staff, many get their experience, and with this increased experience they want to move on to better
paid opportunities. There is thus a cycle of needing to fill positions that become vacant.
Lack of skilled EHOs (226301): At Kansai Plascon, it was noted that this occupation was particularly
difficult to fill. There is either a lack of skill, or people are not following this as a career path (Kansai
Plascon, 2016a).

5.3.2 Technical and Laboratory (R&D)
5.3.2.1 Reason for selecting this occupational network
Whilst undertaking the research, it became evident that one of the major environmental and health
impacts associated with the paint value chain, is the impact associated with the formulation and
manufacture of the paint, particularly with regards to raw materials and their toxicity. The organisational
network, incorporating technical managers and specialists, and the R&D laboratory and quality teams all
have a role to play in the identification, development and replacement of these toxic materials. They play a
significant role in identifying alternative and innovative materials and formulations that also need to be
cost effective to the business. They are also at the forefront of testing products prior to them entering the
market. This network of occupations also engages with a wide variety of personnel within and external to
the company, including customers.
5.3.2.2 Occupational network description and purpose
To set and manage product quality, technical and process technology standards for the manufacturing site.
Transfer formulations to production, and are involved in planning, organising and implementing activities
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and research or production laboratory. The team develops innovative new solutions to environmental and
health impacts associated with paint – included water-based alternatives to solvents, lead-free paints or
‘greener’ products that can reduce the temperature of buildings.
5.3.2.3 Key occupations and core green tasks identified for this network of occupations
Table 15: Key occupations and core green tasks for the Technical and Laboratory (R&D) network
Key occupations in this network
• Technical Manager (featured
as very important) and hence
presented
• Laboratory Manager
• R&D Manager
• R&D Laboratory Technician
• Paint Chemist

Core green tasks linked to this network
• Focus on reducing VOCs and the carbon (CO2) impact of
paints by developing green products that also generate
revenue .
• Incorporate environmental considerations at R&D stage –
such as the recyclability of a product, toxicity or raw
materials.
• Research and apply raw material information (e.g.
identification of solvent and lead alternatives).
• Develop formulations (e.g. development of water-based
paints to reduce VOCs) which generate an income, as is the
case for all paints.
• Apply dangerous goods regulations and undertake annual
chemical risk training (Axalta Plascon, 2016).
• Understand and apply the National Association of Corrosion
Engineer’s (NACE) Corrosion Authority regulations (Axalta
Plascon, 2016).
• Apply Quality (ISO TS 16949), Health and Safety (OHSAS
18001) and Environmental (ISO 14001) legislation, and HAZ
Code identification (Axalta Plascon, 2016).
• Undertake Safety, Health and Environment (SHE) audits
(Axalta Plascon, 2016).
• To appropriately approve products e.g. via raw material
information or legislative requirements (Axalta Plascon,
2016).

The occupations in this network are discussed in greater detail below.
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5.3.2.4 Key occupations in this network
Table 16: Technical Manager occupation and associated green skills
Occupation name: Technical Manager mapped to Manufacturing and Production Manager
OFO major group
(code)

OFO sub-major group
(code)

OFO unit group (code)

OFO occupation code

Managers
(1)

13

Manufacturing Managers
1321

132102

Segment of the value
chain

Skills band
(high/intermediate/low)

Shade of green
(dark/light/tint)

Manufacture

High

Light

Occupation
description and
purpose

Sets and manages product quality, technical and process technology standards for the
manufacturing site. Provides technical assistance in transfer of formulations to production,
and meeting cost or quality standards set for the manufacture of paint products for the
site. Transfers technology from the development laboratory into the factory and maintains
all existing formulations.

Greening the
occupation
recommendations

Field of knowledge

- Oversees laboratory activities and keeps abreast with
what is happening e.g. in terms of sustainability
developments, new materials etc.
- Needs to understand raw materials, and use of them in
production, as works with team leaders in Production and
Quality.
- Has ability to interpret and implement management or
customer green requests into products. Customers
require quality assurance, and therefore also responsible
for dealing with customer complaints.
- Knows to oversee quality control and use of hazardous
chemicals within the laboratory, and put measures in
place to control e.g. health impacts.
- Has ability to work with the Laboratory Manager and
Development Chemist to optimise processes
- Identifies and ‘triggers’ opportunities to reduce the
environmental impact associated with the application of
paint e.g. energy use for car manufacturers or other
properties e.g. VOCs, water treatment and waste.
- Understands downstream requirements of paints, their
modes of application, the anticipated roles to be played
by the coatings and the ways in which coated products
are disposed of, once no longer required.
- Responsible for the maintenance of health, safety and
housekeeping standards to comply with company
standard and legal requirements.
- Engages with SHEQ or Sustainability Manager for
guidance on environmental impact and awareness
(including global developments).
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Specialisms or
alternative titles

Materials worked

- R&D linked to creating more environmentally friendly
products.
- Automotive:
- Works with OEMs to develop paints to reduce energy use
during application.
- Works with equipment suppliers for paint sprayers to
ensure products meet application specifications.

Goods & services produced

- Works with the Laboratory Manager and Occupational
Health Doctor to develop Chemical Datasheets to
understand what chemicals are in a product, and how
these can be neutralised.

- Technical Manager - A core occupation recognised by the industry, with references to
this a job title (Axalta Plascon, 2016; Greaves, 2016; Kansai Plascon, 2016a; Lawson,
2016).
- It is within the laboratory that R&D is undertaken, paint formulations developed and raw
materials identified and tested. They, or working with a Procurement Manager, are in a
position to introduction a new and ‘replace’ an old product (Lawson, 2016).
- The Technical Manager engages with customers and machine manufacturers to ensure
products are appropriate (e.g. have green characteristics) or can be adequately applied
by the user (e.g. painters or spray painters (automatic or manual)).
No equivalent or similar occupation exists in the current OFO classifications. ONET provides
a ‘Technical Directors/Managers’ occupation classification.

Table 17: Laboratory Manager occupation and associated green skills
Occupation name: Laboratory Manager
OFO major group (code)

OFO sub-major group
(code)

OFO unit group (code)

OFO occupation
code

Managers
(1)

Production and
Specialised Services
Managers
(13)

Professional Services Managers not
elsewhere classified
(1349)

134902

Segment of the value chain

Skills band
(high/intermediate/low)

Shade of green
(dark/light/tint)

Manufacture

High

Light

Occupation description and
purpose

Plans, organises, directs, controls and coordinates the operations of a research or
production laboratory.

Field of knowledge

- Green product development to wider company e.g.
SHEQ or Sustainability Manager.
- Knowledge to work with the Technical Manager and
Development (Paint) Chemist to optimise processes .

Goods & services
produced

- Oversees technicians and chemists to prepare products
that reduce VOCs, environmental impact and also
generate revenue.
- Works with the Technical Manager and Occupational

Greening the occupation
recommendations
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Health Doctor to develop Chemical Datasheets to
understand what chemicals are in a product, and how
these can be neutralised.
Specialisms or alternative
titles

None identified.

Table 18: R&D Manager and Laboratory Technician occupation and associated green skills
Occupation names: R&D Manager and Laboratory Technician
OFO major group (code)

OFO sub-major group
(code)

OFO unit group (code)

OFO occupation code

Managers
(1)

Administrative and
Commercial Managers
(12)

R&D Managers
(1223)

R&D Manager
(122301)

Segment of the value
chain

Skills band
(high/intermediate/low)

Shade of green
(dark/light/tint)

Manufacture

High and Intermediate

Light

Occupation description
and purpose

Manages product development projects, and meets marketing requirements, cost
and innovation targets. Manages projects such as new product development, product
evaluations, alternative raw material evaluation, cost reduction, innovation projects,
customer colour complaints and requests. Delivers new innovative products.

Greening the occupation
recommendations

Specialisms or
alternative titles

Field of knowledge

- Identifies innovative products that reduce environmental
impact.
- Changes formulations to waterborne technology and
development of more waterborne paints.
- Ensures adherence to ISO Quality and Environmental
Codes of Practice.
- Develops new processes and methods to improve product
efficiency and productivity.
- Identifies global coatings markets, and latest trends and
new technology opportunities.

Goods & services
produced

- Identifies products that reduce VOCs, environmental
impact and also generate revenue.

None identified.

Table 19: Paint Chemist occupation and associated green skills
Occupation name: Paint Chemist
OFO major group
(code)

OFO sub-major
group (code)

OFO unit group (code)

OFO occupation code

Technicians and
Associate

Science and
Engineering

Chemical and Physical
Science Technicians

Paint technologist/chemist is not
recognised in OFO but used by the
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Professionals
(3)

Associate
Professionals
(31)

Segment of the
value chain

Skills band
(high/intermediate/low)

Shade of green
(dark/light/tint)

Manufacture

High and Intermediate

Light

Occupation
description and
purpose

Develops different kinds of paints and coatings (Chemistry Careers, 2015).

industry.

Field of knowledge

- Understands environmental, hazardous materials and health
standards and specifications to monitor product quality, to ensure
compliance.
- Prepares alternative and/green chemical solutions for products or
processes, following standardised formulas, or create experimental
formulas.
- Changes formulations to waterborne technology and development
of more waterborne paints.
- Produces paints that enhance paint life and performance of
architectural and decorative paints or scratch resistance for
automotive paints.
- Has knowledge of the chemical composition, structure, and
properties of alternatives and green substances and of the chemical
processes and transformations that they undergo. This includes
uses of chemicals and their interactions, danger signs, production
techniques, and disposal methods .
- Works with the Technical and Laboratory Managers to optimise
processes.

Materials worked

- Responsible for sourcing raw materials.

Goods & services
produced

- Prepares products that reduce VOCs, environmental impact and
also generate revenue (Axalta Plascon, 2016; Naidu, 2016). For
larger companies, this may require reporting on formulations to the
parent company’s R&D facility for approval .

Greening the
occupation
recommendations

Specialisms or
alternative titles

(3111)

Paint formulation chemist
Development chemist
Paint Chemist - Recognised occupation in the industry
Important role to play in the development of new and or alternative formulas e.g.
lead replacements (Greaves, 2016).
Requires an understanding of environmental, hazardous material and health
legislation to develop specifications.
The OFO has a classification of a ‘Paint maker’ (311101). This is recognised as a
specialism, and is classified as a Chemist occupation. However, from the evidence
through site visits and interviews, the industry does not refer to this occupation as
‘paint maker’.
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5.3.2.5 Wider occupation network
The following occupations have either a direct impact or role in the green element of an occupation,
demand a certain level of green knowledge or skill, or are in a reporting or team role that is of importance
for the application of the green skills within the occupational network.
Table 20: Wider occupational network supporting the Technical and Laboratory (R&D) network of
occupations

Occupation

OFO code

Production/Operations
Manager

132102

Operations Director

No OFO code (not recognised)

243103
Marketing Practitioner
122101
Sales and Marketing
Manager

Relationship to the Laboratory (R&D and
Technicians)
- Implements laboratory formulations on the
ground, and ensures everything works in the
manufacturing process (Greaves, 2016).
- Identifies resource efficiency solutions in the
plant and implements them.
- Marketing plays a huge role in promoting the
environmental credentials of a product
(Greaves, 2016).
- Involved at the beginning of the new product
development (NPD) process to understand
the new product and to develop the
appropriate marketing messaging and
material.

Sales Representative/
Salesman (Industrial
Products)

243301

- Needs to understand a new product’s green
credentials for product launch.
- Works with the Marketing and Technical
Managers when specifying new products.
- Undertakes a competitor analysis to position
the new product.
- Prepares product data sheets, which
includes application notes for retailers and
users.
- Needs to encourage the retailers to be
proactive with their customers e.g.
marketing of the greener products.
- Encourages consumers to recycle leftover
paint.
- Understands and is able to explain the wider
impacts of the decorating process on the
environment.

Raw materials supplier

No OFO code. Closest classification
Materials Scientist (211403), but
doesn’t recognise the
Sales/Supplier element of the
occupation.

- Plays an important role in advising the e.g.
the Technical Manager of alternative green
materials or solutions to raw materials with
a high environmental or health impact.
- Provides manufacturing guidelines for raw
materials.
- There are suppliers in SA that are proactive
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in creating and sourcing alternative greener
raw materials
- This occupation is external to a paint
manufacturer.
Occupational Health
Doctor

No OFO code

- Technical and Laboratory Managers work
with the Occupational Health Doctor to
develop Chemical Datasheets for products.
Identification of chemical characteristics e.g.
toxic solvents.

Emerging Insights on green skills in this network:
•

•

•

•

•

•

Knowledge of alternative raw materials and suppliers. R&D and sourcing functions need to know which
suppliers are able to supply materials with reduced environmental impact, and make informed
decisions about use and purchase (Greaves, 2016).
Ability to develop new green products. Atkinson, of the GBCSA suggested that the materials-side of
paint manufacture was leading the edge in green building by producing paints and using materials that
can reduce the impact on e.g. health (Atkinson, 2016). However, changes in specifications e.g. due to
customer demand, does have cost implications (Axalta Plascon, 2016).
Transferral of technical knowledge. On a number of occasions it was noted that retirees are often used
on training programmes as tutors (Hoddinott, 2016), or return as consultants post-retirement to
provide guidance and advice to colleagues (Axalta Plascon, 2016). This is a reflection that knowledge
transfer, prior to retirement is not adequate. Solutions such as mentorship were suggested (Kansai
Plascon, 2014).
Training and regular communication. Further investment in training is required on the different
components in paint and their associated environmental and health impacts. This is also the case for
safety, which should be discussed regularly during work team forums and meetings (Axalta Plascon,
2016).
There is a shortage of skilled, well qualified PhD chemists. They can be highly paid in R&D positions in
the paint industry. A possible reason for the lack of these skilled occupations is due to cost and
manufacturers reducing expenditure on R&D functions (Lawson, 2016).
Shortage of experience technical personnel. See comment above regarding transferral of knowledge
and use of retirees.

5.3.3 Painters
5.3.3.1 Reason for selecting this occupational network
“Coatings come up everywhere, but they are taken for granted. There is a huge opportunity to educate
applicators,” Aldous, M.
Whilst undertaking the research it became evident that one of the major environmental impacts associated
with the paint value chain, was during the paint application process – for both decorative (waste and water
disposal) and automotive (energy). Interviews with various respondents in the industry clearly highlighted
this as an issue, and that there was a real scarcity of qualified painters and spray painters. This skill need
includes a particular lack of understanding on how to prepare surfaces prior to painting. This is a key
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element of the painting process as it will determine the effectiveness of the application, ensuring the paint
provides its particular purpose e.g. waterproofing, and extends the longevity of the paint.
5.3.3.2 Occupational network description and purpose
The main purpose of this occupational network is to prepare a surface for painting, and to apply the paint
in a knowledgeable and skilled manner and to clean equipment used. Contractors oversee a team of
painters in or on larger operations, such as a building site.
5.3.3.3

Key occupations and core green tasks identified for this network of occupations

Table 21: Key occupations and core green tasks for the Painters network
Occupations in this network
•
•
•
•

Painter
Spray painter
Vehicle Spray painter
Paint contractor

Core green tasks in this network
• Good surface preparation, including appropriate washing and drying
techniques for walls.
• Understanding how to select and apply different paints to maximise
their environmental and longevity characteristics.
• How and where to correctly dispose of paint (wastewater; waste
products and cleaning), particularly solvent-based paint, and
understand why it is important to do so.
• Awareness of environmental products (safe and unsafe) and related
requirements.

5.3.3.4 Key occupations in this network
Table 22: Painter occupation and associated green skills
Occupation name: Painter
OFO major group (code)

OFO sub-major group
(code)

OFO unit group (code)

OFO occupation code

Skilled Agricultural, Forestry,
Fishery, Craft and Related
Workers
(6)

Building and Related
Trades Workers
(64)

Painters and Related
Workers
(6431)

643101

Segment of the value chain

Skills band
(high/intermediate/low)

Shade of green
(dark/light/tint)

Application

Low

Light

Occupation description and
purpose

Applies paint, varnish, wallpaper and other finishes to protect, maintain and
decorate the surfaces of buildings and structures (DHET, 2015).
-

Greening the occupation
recommendations:

Field of knowledge:

-

Tools and equipment - environmental impact linked to
application (Aldous, 2016)
Knows how to properly apply a product and prepare
the substrate – considering longevity and wastefulness
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-

Specialisms or alternative
titles:

(Aldous, 2016; Greaves, 2016).
Knows how and where to correctly dispose of paint,
particularly solvent-based paint, and understand why
it is important to do so (Atkinson, 2016).
Builds awareness of paint products, safe and unsafe
and how to use it.

None identified

Table 23: Spray Painter occupation and associated green skills
Occupation name: Spray Painter
OFO major group
(code)

OFO sub-major group (code)

OFO unit group (code)

OFO occupation code

Skilled Agricultural,
Forestry, Fishery,
Craft and Related
Workers
(6)

Building and Related Trades Workers
(64)

Painters and Related
Workers
(6431)

643202

Segment of the value chain

Skills band
(high/intermediate/low)

Shade of green
(dark/light/tint)

Application

Low

Light

Occupation description and purpose

Prepares surfaces of vehicles, matches and mixes
colours and applies paint (DHET, 2015a). This is
particularly the case for spray painters operating for
‘refurbishers’ e.g. panel beater shops.
- Tools and equipment,
environmental impact.
- Knows how and where
to correctly dispose of
paint, particularly
solvent-based paint,
and understand why it
is important to do so
(waste water; product
waste).

Greening the occupation recommendations

Field of knowledge

Specialisms or alternative titles

- Industrial Spray Painter (643201)
- Vehicle Spray Painter

5.3.3.5 Wider occupation network
The following occupations have either a direct impact or role in the green element of an occupation,
demand a certain level of green knowledge or skill, or are in a reporting or team role that is of importance
for the application of the green skills within this occupational network:
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Table 24: Wider occupational network supporting the Painter network of occupations
Occupation

OFO code

Relationship to the Painters

Architect

216101

- Provides paint specifications to supply green paint (data
sheets)
- The GBCSA primarily focuses on upskilling and tools for
architects and specifiers than applicators. Painting criteria
and specifications are supplied by the architect to the paint
contractors (Atkinson, 2016).
- For a building to be Green Star compliant, the architect
aligns specifications with a GBCSA rating tool, and specifies
this in the contract.

Quantity Surveyor

214904

- Prices paint items for a construction project. Invariably they
try and use a cheaper paint.

Compliance Officer or
Regulatory Affairs
Officer

242207
242213

- Regulates the National Environmental Management Act
(NEMA). It was noted that this Act is not well policed by the
DEA.

Customer Manager

OFO Customer Care
Manager/
Representative (122105)

- A core value to minimise all forms of waste due to poor
quality.

243301

- Retail sales persons (e.g. hardware stores) needs to
understand a new product’s green credentials.
- Provides data sheets, information and guidance on
application to contractors and painters.
- Paint manufacturers to supply the above to retailers.

Sales Representative/
Salesman (Industrial
Products)

5.3.3.6 Characterising the change for the network
New emerging occupations or specialisms:
Table 25: Paint contractor as a specialism
Occupation

Reason for recommendation

Paint
contractor

- Paint contractors receive painting job criteria and specifications from architects. They are
responsible for meeting these specifications (Atkinson, 2016).
- Decorative and construction painters often work for a contractor who supplies painters for larger
scale jobs. For example, the painting of a large office block. Building contractors are reliant on
contractors who know what they are doing.
- Paint contractors are responsible for providing painters who have the necessary skills, knowledge
and experience to perform painting tasks. This would include surface preparation, correct disposal
of wastewater and paint.
Proposed green skills:
- Implement training programmes on environmentally responsible building topics to update
employee skills and knowledge.
- Inspect or review projects to monitor compliance with environmental regulations e.g. use of
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paints containing lead, paint disposal.
- An understanding of or ability to source green paints.
- Comply with NEMA regulations (SA Government, 1998);
- Understand and be able to explain the wider impacts of the decorating process on the
environment (Coatings SA, 2014b).
No equivalent or similar occupation exists in the current OFO classifications ONET provides a
‘Construction Manager’ occupation, under which a specialist paint contractor would be grouped
(ONET, 2014).

Emerging Insights into green skills in this network:
•

•

•

•
•

•

•

Lack of understanding on how to prepare a work surface. Good surface preparation is critical for the
paint system to function effectively. As the performance of the paint system depends largely on its
adhesion with the substrate, and will ensure the paint has longevity (Building & Construction
Authority, n.d.). If paint is poorly applied, the building contractor can be called back to deal with issues
such as fungus or mould growth (Aldous, 2016) resulting in wastefulness.
Understanding of ‘new’ greener products. Awareness of product – products impacts and safety. As a
painter, a knowledge of application is important. As an architect and contractor, it is important to
know how to identify and understand their characteristics. It was noted that it has taken about five
years for architects and engineers to develop an awareness and understanding of what VOCs are, for
example, and now most know (Atkinson, 2016). Dulux Trade has found that the market is enthusiastic.
However, it often lacks awareness on which products will maximise the environmental benefits for
green accreditation (Coatings SA, 2014b). Specifying paint for low environmental impact and toxicity is
not straightforward (Greenspec, 2015).
Understanding of the impact of poor paint application and paint disposal and resultant wastefulness. It
was noted that there is a large gap in the understanding of professional services and contractors in the
building industry. Contractors follow instructions, but ‘don’t know why’ and this manifests itself in
painters knowing very little about the product, safety and impact of disposal (Atkinson, 2016). Naidu,
of Dulux noted that it is important for a painter to know how to apply paint, as from a brand’s
perspective, poor application is a risk for the brand (Naidu, 2016). Brands are often required to provide
replacement paint if there is an issue with a building (Aldous, 2016).
Lack of health and safety. This can especially be the case for small contracting enterprises
Waste and wastewater disposal. Larger construction sites have onsite self-contained washing stations.
For smaller operations, there is often no policing or control. It is important for both contractors and
painters to understand the implications of disposing waste paint, wastewater from paints and sludge
incorrectly.
Literacy. Literacy is a challenge, and in some instances instructions are provided to painters but there
is a misinterpretation or lack of understanding of a task or information shared. This could be due to
language barriers and a transient non-permanent workforce (Aldous, 2016).
Training. There needs to be an emphasis on improved training (Greaves, 2016). Painting used to be a
skill. Many noted that there are no longer any courses, or an investment in courses (Atkinson, 2016),
to become a qualified painter (Lawson, 2016). However, the SAPITI has very recently started offering
an Applicator Skills Programme, which is practical, covers in-depth preparation and application (SAPITI,
2016). It was not apparent as to the level of training provided on environmental issues, such as waste
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•

•

•

•

and water disposal. Spence, of SAPMA, notes that millions of Rands are spent annually on training
technical staff to develop products, and they spend millions to fix up damaging performance through
poor application by unskilled applicators and retailers. It is well known within the industry that the
formal training of paint contractors ended almost 20 years ago when the Building Industry Federation
of SA training stopped. He suggests that over 85% of paint failures are due to poor preparation on bad
surfaces (Spence, 2015).
Contractor responsibility. Paint contractors are responsible for ensuring painters are trained. Paint
manufacturers are not responsible for how their products are applied (Greaves, 2016). Contractors are
responsible for directing architect paint specifications and criteria e.g. use of green/greener paints.
This might not directly reach painters (Atkinson, 2016).
Demands exist for well-trained decorative painters. It was noted that paint contractors, especially
smaller empowerment companies ‘pick people off the road’ as they can no longer afford to own a
permanent team (Anonymous, 2016), thereby exacerbating the situation of using poorly skilled
painters.
Qualified spray painters. The HR department at Axalta Plascon noted that they ‘struggle to find’
qualified spray painters for the refinishing trade. This was partly due to there no longer being any
apprenticeships. By not having qualified spray painters, this was considered to be a risk to all on site
(Axalta Plascon, 2016).
Automisation and the reduced need for spray painters in OEM plants. Some skills and occupations may
be dying out, for example spray painters in the automotive industry are more and more likely to
become completely computerised (MerSETA, 2012).

5.4 Summary conclusions
This section has provided insights into some of the key occupations that that are critical for greening in the
paint industry. The further associated green skills insights linked to each occupational network, provided
possibilities for skills planning interventions, which can be supported by CHIETA and the paint industry
broadly. In summary the green skills needs across occupations studies reflect that:
•

•

The majority of green skills interventions, require greening of current occupations and the support of
skills development that can foster more sustainable practices (what people do in jobs and the
knowledge, skills and attributes).
There are three focal areas that provide opportunities to enrich and increase workforce capability to
support a more sustainable paint industry: Risk, Regulation and Innovation.
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Figure 14: Focal areas that provide opportunities to enrich and increase workforce capability to support
a more sustainable paint industry

Innovaion

SHEQ, EHO,
EO, Painter,
Sustainability
manager,
Technical
manager

Regulaion
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6. Conclusions
6.1 Purpose and focus of the project
This study responds to the global and national green agenda and the drive towards sustainability, and to
the need to strengthen SA’s green skills planning systems. In this final chapter conclusions will be drawn in
relation to the project objectives, which were to:
•
•
•
•
•

Refine a methodology for employer-led demand articulation for green skills.
Provide a detailed overview of green occupations/greening of existing occupations in the paint
industry.
Provide data and orientation for the revision of the SA Green OFO.
Contribute to guidelines for organisational development that helps to unlock, plan and budget for
green jobs and the greening of jobs along the value chain of an organisation or sector.
Engage actively with employers to gather demand data and strengthen workplace skills planning
processes for green skills, and hence enable identification of strategic interventions to support
better planning for green skills in the selected sector.

A review of the vast scope and complexity of the Chemicals Industry made it clear that this small-scale
study needed to focus on a discrete segment and sub-segments of the sector. Within the choice of Surface
Coatings, the decision was to focus on paint. Using a set of social, ecological, economic and political criteria,
a selection of sub-industries was done. Decorative paints was chosen as is the largest segment of the SA
paint industry; the automotive industry is politically important for the SA economy and employment
particularly in the Eastern Cape; and the marine paint industry has potential for growth given government’s
‘blue green economy’ initiative (Operation Phakisa). Although a review of green skills drivers were done for
all three of these industries, the study did not go on to explore occupations for marine coatings because it
was not possible to arrange a site visit to a marine paint company.
The study noted that within the paint value chain, 50% of the environmental footprint of the paint industry
is in the extraction and processing of input materials; 40% at the end use or application of the product; and
only 10% during the manufacturing of paint (Mash, 2015). Since, the CHIETA’s levy paying members are in
the chemical manufacturing industry, the manufacturing segment of the various paint value chains were
included in this study. It was also evident that there are in fact significant impacts on worker health and on
the environment during manufacturing. This includes the production of wastewater and sludge which can
have a significant localised impact, particularly where landfills are running out of space and wastewater
works are malfunctioning. Furthermore, the industry has also already taken the opportunity to build in
‘give back’ loops in the value chain in the form of reclaiming waste material in dust and wash water and
reusing it in some paints. In addition, the application or end use of paint was included in the study, thus
covering 50% of the impacts.

6.2 Conclusions regarding the methodology followed
This study built on a recent study on green skills for the mining industry (Rosenberg, Ramsarup, Togo and
Mpinyane, 2015). It used the same multi-level methodology and approaches for contextual driver analysis,
hotspot prioritisation and value chain analysis. To the value chain analysis, a further step of mapping out
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the core and support actors involved in the value chain, was added, based on an ILO work. This study also
included an expanded process of mapping out and examining occupations, using the notion of occupational
networks to indicate the relationships between occupations that need to work together to complete tasks,
including tasks related to environmental sustainability.
The site visits combined observations and interviews with operational staff; SHEQ staff and HR staff.
Combined with additional interviews with industry representatives, and a review of relevant documents
from industry, government and environmental agencies, the process provided valuable information on and
insights into the type of green skills that are required within various occupations relevant to the industry. It
provided both an overview of various facets of the industry, and a significant level of depth and on-theground insights with regards to occupation level activities in firms. As such, this methodology can be very
useful in guiding the development of a credible green skills programme for the paint industry in SA.
There are a number of additional research processes that would complement this study and give the
CHIETA a fuller understanding of green skills demand. These are:
•
•
•

•
•
•
•

•

A comprehensive employer survey using a questionnaire derived from the framework of this study,
to assess the scale of green skills needs (quantification).
Employer workshops that work with the value chains and hotspotting results. These could be
information sharing as well capacity development opportunities for employers.
Site visits and interviews with persons involved in the regulation of lead in paint production, and
sludge and wastewater disposal, to develop an empirical understanding of the gaps and blockages
in regulatory activities and associated skills issues across government entities such as the DoH, the
DPSA, the DEA and local government.
Site visits and occupational mapping in Marine Paint and other industries.
Site visits and occupational mapping in smaller firms (see below).
Transitioning and career pathing studies in the paint industry.
Inter-SETA investigations into green skills needs, particularly in the realm of innovative solutions to
sustainability problems, and into regulatory skills, across government departments and industries
and including the input of environmental agencies.
Supply side studies into the supply of the required green skills and associated challenges.

The majority of the site visits and interviews were undertaken with large- and medium-sized
manufacturers. It is recommended that future research covers the medium-sized manufacturers in more
depth, and include some small companies, as they are likely to have unique characteristics, which will
determine the update and development of green skills, such as:
•

•

•

The need for greening skills in occupations that might already be multi-functional (in small firms,
some staff member may be responsible for safety, health, internal and external environmental
control and quality control, as well as other tasks),
Absence of international ownership and therefore exposure to international regulatory frameworks
and incentives, which means that small firms may be less motivated to pursue environmental
controls, particularly if these are costly; on the other hand, some smaller first may be run with
owner-managers’ personal vision and ethical commitments playing a greater role in company
decisions; and
Financial ability to pay for and access training in skills for sustainability.
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A number of research tools which can be utilised for skills analysis and planning were refined in this study,
and accompany (as separate documents) this report. These are:
•

•
•

•

Guidelines for the selection of a sub-sector on which to focus (which are also used to determine
environmental hotspots i.e. points in the system that seem particularly important for addressing
social-environmental opportunities or risks).
Framework for an analysis of contextual drivers of the demand for green skills.
Guidelines for conducting value chain mapping (including finding the hotspots of environmental
and social impacts and opportunities; actors (role players); and associated role related tasks and
occupations).
Guidelines for planning and conducting site visits.

The research methodology of this project has enabled engagement with the wider paint industry on the
issues of green skills, in which there was found to be much interest among companies and industry
associations. It is recommended that this report is disseminated via various industry channels to reach as
wide an audience as is possible within the paint manufacture and use industry.
A number of employees recognised the value of this applied research, noting that:
•
•

It will help them to identify core green skills associated with existing occupations, which can be
used to develop and expand on existing job descriptions.
To aid in the development of Work Skills Plans by building on current training requirements and
requests for training.

6.3 Conclusions regarding priority green skills and skills
planning
The study mapped occupations across the core value chain of the paint industry, focussing on
manufacturing and application, as well as regulation. We found that the activities in these links in the value
chain already involve a sizeable number of occupations, each with a number of associated tasks in the
occupational descriptions in the OFO. Given its limited scope, more occupations could not be explored in
any depth. Based on our data and analyses a large number of occupations are relevant to greening the
paint industry.
Decorative paint application: Existing skills and occupations are important
In the application (end use) of paint, there are a large number of occupations that require competencies
that would make this part of the industry value chain greener. For example if:
• Painters are skilled in preparing diverse surfaces and applying paint correctly
• Construction site managers and contractors are skilled in purchasing the correct paint in the correct
volumes, and in guiding and supervising painters correctly
• Architects are skilled at prescribing appropriate paint; and
• Quantity surveyors can calculate the correct volumes to purchase, then applied paint will last
longer and there will be less waste paint going into the hazardous waste stream.
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Decorative paint application: New knowledge area for existing occupations
All the above professionals, technicians and artisans involved in the purchasing and application of paint, as
well as marketing and retail staff, also need to know about and understand that there are more and less
safe paints (e.g. lead-free paint and lead containing paint) and more and less eco-friendly paint (e.g. waterbased and VOC-based paint) and how to correctly work with the safer options. Innovations such as
‘visualiser apps’ also help consumers to waste less paint by reducing inappropriate purchases.
Automotive paint application: Existing skills are important
The application of spray paint holds significant risks for workers, who need the necessary knowledge and
skills to protect their health by correctly using the correct equipment including protective gear. SHEQ staff
at all levels need to be highly skilled at controlling environmental conditions like ventilation in the
workplace, and health staff need to be skilled at picking up health issues early.
Automotive paint application: New knowledge area for existing occupations
Painting motor vehicles is currently a high energy usage activity. Given the risks of climate change and the
rising cost of electricity, the automotive manufacturing industry is looking for ways to reduce electricity
use. This involves both using existing equipment more efficiently and introducing new production
processes. Skilled engineering managers with a particular specialisations in energy are required, and
employers report these individuals are scarce. New knowledge and competencies need to be added to
existing engineering occupations and plant operators.
Regulation of lead: Scarce skills in local government affecting the paint industry
SAPMA reports, confirmed by the literature (Mathee et al., 2007; Montgomery & Mathee, 2005), indicate
that the use of lead in paint is poorly regulated in SA. While companies with international links are
influenced by international legislation to eliminate lead from paint, other companies, in particular smaller
ones, are less inclined to make this change, partly due to the higher cost of producing lead-free paint, and
partly because the existing regulations (prohibiting the use of leaded paints in schools and playground, for
example) are not being enforced. Paint containing lead is sold at a lower price than the safer alternatives,
which means unfair competition in the industry and a high risk of leaded paints being utilised in the
projects where cost is a particularly important consideration, for example low- cost housing. This problem
would be exacerbated by poor knowledge of the need to use lead-free paint among contractors and other
occupations among the end-users of paint. The key scarce skill identified here however is the EHO in local
government. This officer needs to inspect and report on the presence of lead in paint in areas where it is
deemed unsafe (along with eight other health-related tasks). The PSETA in its recent Sector Skills Plan
reported 246 EHO vacancies (PSETA, 2016). There is also a known challenge for existing EHOs to effectively
execute all their tasks. Regulations defining the Scope of the Profession of Environmental Health (DoH,
2013) outlines functions of Environmental Health Practitioners as the Nine Municipal Health functions to
include the following environmental health functions, which are provided by District and Metropolitan
Municipalities:
•
•
•
•
•
•
•

Water quality monitoring
Food control
Waste management
Health surveillance of premises
Surveillance and prevention of communicable diseases, excluding immunisations
Vector control
Environmental pollution control

Green skills in the South African surface coatings sector: A focus on paint | 29 May 2016

Page 75

• Disposal of the dead; and
• Chemical safety.
This broad scope of tasks, combined with vacancies, can easily explain why the application of lead-free
paint is not well enforced.
It would be important to investigate the ‘activity system’ within which these officers conduct their work, to
qualitatively determine the exact skills gaps and needs, and at what level(s) they occur, as well as the
supply of EHOs, and the reasons for the vacancies. This occupation has an impact on the industry and its
ability to operate fairly and within national and international safety regulations.
Manufacturing of paint: Existing skills are important
In addition to looking after human and ecosystem health, greening the economy is inter alia about making
production processes cleaner, reducing pollution, and leaner or more efficient and reducing the input of
resources. Both these aims are addressed by existing industry practices such as reclaiming paint elements
from dust or wash water, to be reused in making more paint. The skills of cleaner and leaner production, in
the occupations of paint technician and plant manager, are important to retain and extend. Reducing
energy and water use is similarly relevant here, as ‘green’ skills to be integrated within existing
occupations.
Manufacturing of paint: New knowledge area (related to innovation) for existing occupations
The waste from paint manufacturing (washing of containers, discard of left over sludge) present a
significant environmental challenge to companies, to the DPSA that issues water use licenses and monitors
compliance with water quality standards, and to local governments whose landfill sites receive sludge and
solid waste. The skills required in DPSA and the occupations involved were not investigated in this study.
The occupation of chemical engineer, with a specialisation in waste management, remediation, and design
of new product, seem vitally important for the industry to be able to innovate, thus making its product
safer for people and environment.

6.4 Summary
The study identified significant opportunities for the industry to contribute to the green economy, by
reducing energy usage, better managing its waste and introducing innovations that may occur at end-ofpipeline or at the stage of designing the product, processes and/or the plant. The associated occupations
are R&D related occupations. The study also identified opportunities through the setting up of recycling
and reuse depots for the collection of paint, which would involve managers involved in Retail and
Corporate Social Investment.
This study found no new occupations that are required to green the manufacturing and application of
paint, but new knowledge and skills are required for almost all existing occupations. In the case of
regulatory staff, energy innovation and chemical production innovation, the required skills are scarce or
non-existent.
The following occupations stand out as particularly relevant to the greening of the paint industry:
•

EHOs
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•
•
•
•

SHEQ managers and/or Sustainability managers
Technical managers and laboratory technicians
Research and development managers and researchers; engineering managers
Painters and contractors.

What was also evident is that no occupation operates in isolation. All occupations require the knowledge,
skills and experience of colleagues to carry out their job requirements. This seems particularly the case for
sustainability, where the level of knowledge and insight is still developing and being transferred within a
business. The importance of maintaining and supporting occupational networks will enable the further
greening of skills over time. Within small- and medium-business this might take longer, as constraints such
as business focus, time, cost and employee numbers might limit the uptake of green skills.

6.5 The need for inter-SETA collaboration
Padalkar (2014) noted that while the process of identifying green skills demand needs to start at grassroots level in a firm, there also needs to be multi-disciplinary engagement across the sector. This report
thus recommends support for a ‘Green Economy Skills Development Forum’ to ensure coordinated skills
development. This study confirmed that skills relevant to the greening of the paint industry are relevant to
other sectors too, and may in fact fall in the ambit of other SETAs: Health, Water and Energy, Local
Government, or Public Sector, as well as Manufacturing and Engineering. There is therefore a need for
inter-SETA collaboration to ensure that skills that significantly affect one sector, but are produced
elsewhere, are indeed adequately addressed. The example in this case is the Environmental Health Office.
In the Green Skills for Mining study, regulatory occupations (employed in the DPSA and the Department of
Mineral Resources) were similarly relevant to the greening of practices in the mining sector.
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