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Executive Summary

Environmental responsibility is, and will be, a key driver of sustainable
development and international trade. Industry needs to align itself proactively to
support this by understanding and adopting cleaner production technologies. The
development of cleaner production technologies requires a greater understanding
of the environmental linkages to manufacturing processes, products and services,
as well as a culture that encompasses waste minimisation. Cleaner production
ensures sustainable use of natural resources by minimising negative
environmental impacts. Cleaner production will benefit South African industry by
driving operational costs down, reducing the costs of environmental impacts, and
increasing the competitiveness and acceptance of South African manufactured
goods in international markets.

Five sectors have been identified for the development of cleaner production
technologies in the National Advanced Manufacturing and Logistics Technology
Strategy. These are the cultural, automotive, metal, textile, and chemical sectors.
Cleaner production technologies will be used to improve manufacturing efficiency
and reduce environmental impacts. Improvements in the design and operations of
products, processes and services will be identified, evaluated and implemented.
The most commonly used assessment tools are: Process Efficiency Audits
(energy, water, and materials), Environmental Impact Assessments and
Environmental Life-cycle Analyses.

South Africa currently has a low level of awareness of environmental impacts and
there is little knowledge of the economic benefits of cleaner production in most
industry sectors and government. Hence, any future strategy should focus in the
short term on creating awareness, education on the benefits of improved
manufacturing operations, and the enforcement of environmental legislation, with
clearly articulated incentives.

In the medium term, the strategy should focus on the benefits of process
improvements and innovation resulting from R&D and training. Over the longer
term, the focus should be on creating a sustainable industry through the adoption
of cleaner production as a value system. A dedicated National Cleaner Production
Technology Research Mission is required in these sectors to drive the
development of cleaner technology if cleaner production is to become standard
business practice. This requires strong partnerships between industry,
government, tertiary institutions, and science councils.



Abbreviations

AGOA Africa Growth and Opportunities Act

CP Cleaner Production

DANCED Danish Cooperation for Environment and Development
DEAT Department of Environmental Affairs and Tourism

dti Department of Trade and Industry

EUA European Union Act

ICPIC International Cleaner Production Information Clearinghouse
ILO International Labor Organization

SMMEs Small, Medium and Micro Enterprises

NCPC National Cleaner Production Centre

NGO Non-Governmental Organisation

OEM Original Equipment Manufacturers

UN United Nations

UNEP United Nations Environmental Programme

UNIDO United Nations Industrial Development Organization

WRC Water Research Commission



1. Introduction

Global commitment to protect environmental degradation and maintain sustainable
development still lags behind economic and social development. More efficient,
fair and responsible use of natural resources and change towards more
sustainable patterns of consumption are needed.

This report discusses the need for and makes recommendations for initiating
cleaner production (CP) in enhancing sustainable development and
competitiveness in the South African manufacturing industry through: (a) building
national capacity in cleaner production, (b) the transfer and development of
environmentally sound technologies, and (c) fostering dialogue between industry
and government. The market sectors being assessed are: textiles and clothing,
automotive, metals and minerals, crafts and culture, and chemicals.

Industrial activities are a major source of environmental problems and account for
approximately one-third of the generation of greenhouse gas emissions and a
large percentage of the hazardous waste generation. Until the early 1990s, global
environmental protection strategies were focused on “end-of-pipe” methodologies,
focusing on waste minimisation. However, it is now widely accepted that a
preventive approach would offer a long-term and sustainable solution. CP and
sustainable consumption are integrated and are able to offer a clean environment
and sustainable development for current and future generations. CP is one of the
UN service modules towards sustainable industrial development and
competitiveness. This focus received significant support from the conference on
Ecologically Sustainable Industrial Development (ESID 1991) and at the recent
World Summit held in South Africa (paragraph 107, 2002). Experience shows that
the application of CP can significantly improve the competitiveness of industry and
reduce the negative environmental impact of processes, products and services
alike, due to the efficient use of water, energy and raw materials. A schematic
process diagram of CP methodology is presented below.
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Products: Reducing negative impacts over the entire life-cycle of a product, from
design to ultimate disposal.

Services: Incorporating environmental concerns into designing and delivering
services (UNEP, 1989).

The concept of CP includes the emphasis on continuous improvement of
environmental performance, through an elaborate procedure of review and
innovation built into the assessment process. Technology improvements may be
accomplished through:

¢ Redesigning of existing products and services.

¢ Modification or upgrading of existing equipment and processes.
e Acquisition of new equipment, processes and product lines.

o Adoption of the best available techniques (BAT).

Typical scopes for saving:

e Raw materials 1-5%

e Packaging 10 - 90%
e Consumables 10 - 30%
e Ancillary materials 5-20%
o Electricity 5-20%
o Water 20 - 80%
e Effluent 20 - 80%

e Solid waste 10 - 50%



3. Global CP Technology Trends

Since 1989, the United Nations agencies, UNEP and UNIDO, have promoted the
concept of CP and established several National Cleaner Production Centres
throughout the world, in Africa, Asia, Latin America and former Eastern European
countries. To foster commitment to CP, the UN World Summit 2002 also
endorsed the concept of CP in strengthening industrial competitiveness and
reducing negative environmental impacts. The International Cleaner Production
Information Clearinghouse (ICPIC) is an information database providing examples
of technical, policy applications, and contact information of expert institutions.
With the support of the Norwegian government, ILO promotes Cleaner Production
and better environmental performance in industry.

Economic globalisation has led to increased industrial and economic competition.
Intense pressure is now placed on companies to be adaptable, innovative and
fast. Rapid technological advancements and the anticipation of new opportunities
and threats have also intensified the search for suitable tools to answer these
challenges. Consequently, CP has received growing attention in various national
and international forums. The discussion has been particularly lively in the
developed countries where CP is seen as an important tool for developing
competitiveness and sustainable strategies for economic growth. Experience in
other countries shows that as global economic forces come into play, consumers,
especially in the developed countries, will demand environmentally friendly goods
and the local public as well will take greater interest in local, regional and
international environmental issues. International traders are increasingly
demanding improved product quality while reducing energy, raw materials and
water consumption, and minimising undesirable emissions. Life-cycle analysis
along the entire value chain of a process, product or service can assist in
identifying key areas for interventions to promote eco-efficiency and responsible
environmental management.



4. Current State of CP in South Africa

In South Africa, legislation relating to the environmental impact from industrial
activities is provided for in the national and local government spheres by the
Constitution, the National Water Act (NWA), the National Environmental
Management Act (NEMA), the White Paper on Integrated Pollution and Waste
Management, and the National Waste Management Strategy. This determines the
strategies towards adopting cleaner production. The White Paper on Integrated
Pollution and Waste Management, and the National Waste Management Strategy
identify cleaner production and waste minimisation as two of the environmental
priorities in South Africa. It is the desire of the South African government to
develop and promote a clean industry with efficient use of energy and raw
materials and with limited generation of waste and pollution.

In support of this, the Department of Trade and Industry (dti) and the Department
of Environmental Affairs and Tourism (DEAT), with the assistance of the Danish
government (DANCED), has formulated a programme of assistance to CP in
South Africa. The approach is to support identified industrial sectors through
capacity-building, practical demonstration and dissemination of CP information.
With the assistance of the Norwegian government, the DEAT has plans to
implement a CP programme, possibly in the pulp and paper or food industry. Carl
Duisberg Gesellschaft eV. (CDG) of Germany, an NGO, has conducted a training
programme for local consultants and representatives from public institutions to
enable them to plan and implement sustainable environment projects. The
following paragraphs highlight some of the CP achievements attained and
activities taking place in South Africa.

The Textiles Directorate of the dti, together with the Textile Federation and other
stakeholders, is currently developing a strategy to increase competitiveness and
sustainability in the sector, which is underpinned by the principles of CP.

A dti/UNIDO-supported National Cleaner Production Centre (NCPC) has recently
been established at the CSIR with a budget of approximately R19 million over a
three-year period. The NCPC will establish an active network with different
industry sectors, national institutes, government departments, regional partners,
tertiary institutions and NGOs. The activities of the NCPC will focus on the entire
production cycle, foster the efficient utilisation of waste to design and produce
innovative, and environmentally and economically sound, technologies and



products. Based on the specific needs of the industry sector, the NCPC will
customise and deliver a wide range of services, including information
dissemination; identify and formulate potential CP investment projects; undertake
in-plant assessments or demonstrations; provide training; and give policy advice.
In the beginning, the NCPC will be focusing on three sectors: textiles and clothing,
food processing, and chemicals. Over time, the activities will extend into other
sectors of the manufacturing industry. The focus of the activities will be directed at
SMMEs, which normally have limited resources for implementing environmental
protection programmes or are quite naive about them. The establishment of a
National Cleaner Production Centre represents a major turning point in CP
activities in South Africa. It is expected that after three to five years, the concept of
CP will have become entrenched in many industry sectors.

DANCED has run CP projects in fishing, metal finishing and textile industries over
the past five years on a budget of over R60 million. Together, these projects
involved 20 demonstration projects, 40 detailed studies, 100 CP audits, and 40
trained CP experts. A summary of the DANCED textiles and clothing project work
is given in the appendix.

Through the DANCED project, for the first time a South African company has
produced eco-friendly cotton, giving it access to new markets. There has been
remarkable success in assimilating CP principles through waste minimisation
clubs in the Durban area (KZN) and Cape Town (Western Cape) in the metal
finishing, textiles and fishing sectors. For instance, the Hammersdale Club has
reported savings in the order of R4 million per year, with a potential further R14
million per year identified.

According to the Textile and Clothing Federation, CP has the potential to save the
industry over R600 million per annum. The waste minimisation club concept
involves a small number of companies, generally within a small specified
geographical area, working together to exchange ideas and information on waste
minimisation and, in this way, encourage one another to improve process
efficiency, save money and reduce their environmental impact. Having started in
the Netherlands in 1990s, there are now more than 80 clubs in the UK and similar
initiatives in New Zealand and India.

The Water Research Commission (WRC), together with UK Enviros March and
Danish Cowi, supported by the EU Director General XVIII (Thermie), have
co-funded the establishment of two waste minimisation clubs in the metal finishing



and textile manufacturing sectors. The success of these clubs has led to the
formation of four more partially self-funded clubs. A strategy is being developed
for the initiation and management of such clubs throughout the country.

In addition to national initiatives, there are several industry associations, as well as
company-specific CP programmes currently running or planned in the country.
For example, the Chamber of Mines of South Africa conducted a study of
AngloCoal that examined the possibilities for improving the company’s extraction
efficiency, separation techniques and combustion technologies, waste disposal
practices, water use, with mine water used to irrigate crops. The Plastics
Federation, and the Chemical and Allied Industry Association (CAIA) have also
embraced the concept of cleaner production. BMW South Africa and Sasol have
very strong CP programmes running.

5. Market Sector-Specific CP Needs

Industrial enterprises in South Africa will be progressively under pressure to meet
the challenges of quality and environmental excellence because their major
trading partners from the developed countries are giving more importance to
environmental requirements. In this respect, CP is perceived as the preferred
option for meet the challenges of competitiveness and environmental protection.

The listing of South African companies on the London and New York stock
exchanges has led to increasing awareness of environmental issues and the
promotion of CP.  Export-oriented companies are realising the need for
environmental reporting and are among the leaders in the promotion of CP.
Although responsible companies are already advanced in implementing CP
measures, it is evident that all companies no longer have a choice about whether
or not to consider environmental issues in their business strategies.

5.1. Textiles and clothing

The textile industry is South Africa’s sixth largest employer in the manufacturing
sector and the eleventh largest exporter of manufactured goods. In recent years,
the industry has experienced negligible growth due to poor local consumption and
low-priced imports. In 1995, a long-term strategy for the industry entailing a
phase-down of tariffs up to 2002 was implemented. The Africa Growth and



Opportunity Act (AGOA) and the EU Agreement (EUA) trade agreements hold
great promise for the industry.

In the textile industry there is reasonably high awareness of environmental issues,
but environmental demands from overseas customers are low and the industry is
concerned primarily with legal compliance. However, the industry expects these
demands to increase in future. Farmers and manufactures of textiles have a great
interest in implementing CP measures. Awareness among and environmental
demands from South African consumers is very low, in view of the more pressing
issues of unemployment and poverty.

In the clothing industry, general awareness of CP, environmental management
systems and eco-labelling is low, whereas awareness is higher among the
industries and organisations located closer to the start of the fibre producers and
textile manufacturers. Very few companies have implemented any form of
environmental procedure in their operations, with the exception of those that have
begun implementing waste minimisation, and effluent treatment and reduction. It
is interesting to note that there is a general lack of willingness to adopt
environmental protection initiatives due to the perceived costs and the lack of
pressure from the manufacturers or from the end-users.

The sector requires CP technologies and environmental awareness from the
agricultural input stage (pesticide- and fertiliser-free wool and cotton) through to
environmental stewardship covering CP initiatives such as waste minimisation,
recycling, environmental audits, environmental management and eco-labelling,
standards and certification schemes, and the marketing of environmentally friendly
textiles. The challenge will be to build on existing awareness established through
DANCED projects and to provide support to government on the need for enforcing
environmental protection legislation, eco-labelling for export markets, and savings
to industry from the adoption of new CP technologies.

5.2. Automotive

The automotive industry is the third largest sector in the South African economy,
and vehicle production represents about 80% of Africa’s output. The market can
be divided into two groups, the Original Equipment Manufacturers (OEM) and the
component suppliers to the OEMs. OEMs are affiliated to or are subsidiaries of
international mother companies and have environmental management systems in
place — in some cases even a CP programme. The component suppliers are



further subdivided into the main suppliers and secondary suppliers. The main
component suppliers are usually 100% local companies, although a few have
international links. In this group of main component suppliers, environmental
impact awareness varies widely, from no knowledge within local companies to full
knowledge for those with international ties. Secondary component suppliers are
generally very naive about environmental impacts.

The integration of the industry into global supply chains places demands on the
industry that were not previously considered as priority issues. As an international
norm and because of export markets, OEMs are increasingly demanding
compliance with environmental regulations from the main component suppliers.
The new South African legislation compels the industry to disclose information
pertaining to environmental impacts when required. However, in the
pre-manufacturing stages, environmental impact information is either unknown or
inaccurate and there is general reluctance to supply the data. Local assemblers
are therefore highly uncertain about the environmental claims that can be made on
the South African exported models when considering the full automotive
manufacturing supply chain. The implementation of a CP programme will remove
this uncertainty to the benefit of the sector. The continued competitiveness of the
industry will therefore require a focus on CP technologies throughout the life-cycle,
including the post-manufacturing stages, such as the efficiency of fuel
consumption and related emissions.

Although most of the raw materials, ranging from metals and glass to plastics, can
be recycled, reused or recovered, a large proportion, including the residue from
car shredders, finds its way into landfills as waste. This solution is neither
desirable nor sustainable, despite the large availability of empty land for landfill
sites in South Africa. The major environmental impact problems in the sector are
due to the component manufacturing processes, such as effluent containing heavy
metals, and waste from paint, solvents, oils, greases, tyres and non-recyclable
components.

The best approach here would be to establish environmental management
systems, first with the main component manufacturers, and then later to focus on
the secondary component suppliers. For instance, there has been good progress
in the Rosslyn industrial area where BMW South Africa is playing a pivotal role in
raising environmental impact awareness by setting up an Environmental Forum.



5.3. Cultural and crafts

The cultural and crafts industry is not easily quantifiable. The sector covers a very
wide range of disciplines, which includes the full value chain from individual
crafters, NGOs and government programmes for poverty alleviation, to the
international arena.

This sector is dominated by small-scale manufacturing and in many cases by
individual households. Awareness training in CP within the sector is required, with
the goal of sustaining natural resources, protecting biodiversity, conserving water
and energy, reducing the human health risks of toxic chemicals, reducing waste
and pollution, and achieving financial savings.

5.4. Metals

The metals industry could be divided into two categories, namely a materials
classification of carbon steel, stainless steel and light metals, and also in terms of
the materials value chain as the primary producer for component manufacture.
The industry, especially the processing sector, covers a very wide range: from
automotive, coating and packaging, to aerospace and microelectronics. The types
of process range from melting and solidification, rolling or stamping, to coating
production by thermal spray and electrodeposition.

Traditionally, South Africa has been at the primary end of the supply of minerals
and now there is an urgent need to produce value-added manufactured goods in
order to achieve rapid economic growth. Much of this work could be expected to
take place along the value chain, i.e. in the metal production, semi-processing and
beneficiation processes. The future market growth and competitiveness of the
metals sector is expected to be based on materials competition, substitution and
integration by taking advantage of the emerging light-metal-based materials and
advanced materials. Technology needs depend on the situation with regard to the
value chain, with throughput and cost production forming the focus on the primary
side, whereas on the downstream side the focus is on component optimisation,
reliability, eco-friendliness, etc. The market is also perceived to be driven by
concerns over the environmental impact of a product. Environmental concerns will
foster the recognition of the applications of light metals, such as aluminium,
magnesium and titanium, and a life-cycle analysis of the processes and products.



In metals production and processing, the main issues of environmental impact
emanate from energy and water use, effluent and solid waste, and atmospheric
pollution. In many cases, there is not so much a need for new, revolutionary
technologies, but for simple changes to operating practices. The application of CP
techniques in the metals value chain will be in the areas of raw materials, design
and development of products and processes, design of production plants and
processes, energy efficiency, and waste management and emission control.

5.5. Chemicals

The South African chemical industry constitutes 25% of manufacturing GDP,
which in turn makes up 25% of the total national GDP. It is therefore an important
sector and has a major impact on the overall performance of the country’s
economy. The total market production, including both the domestic and export
markets, is valued at about US$13 billion. However, it was substantially distorted
during the years of the last regime and is having difficulty adjusting to the new
global market conditions. The sector is widely fragmented, with different interests,
no “common vision” or strategy. Over the years, the sector has been static (as
measured by employment numbers) or has grown slowly.

Fundamentally, there is a major problem with respect to competitiveness and
innovation in the sector as global manufacturing trends are shifting to meet
increasing environmental, efficiency and quality standards. Market trends are
calling for customer focus and integration, and low cost and efficient production
linkages are key. Future growth in the sector appears to be restricted to markets
that have significant domestic potential, including China, and possibly India and
Brazil.

Within the chemical sector, the sustainable production and environmental impact
issues that need to be addressed include water and energy use, the toxicity of raw
materials and products, solid waste production and disposal, and effluent and
emission problems. CP technologies can benefit the industry by reducing the
costs of related environmental impacts, drive down costs and increase the
competitiveness and acceptance of South African-manufactured chemical
products in the international markets.



6. Approach and Implementation

It is easy to recognise that the implementation of CP principles in South Africa
differs widely, depending on the needs of a particular industry sector. In general,
large industries tend to apply such technologies more than smaller industries.
However, even within the large industries there are examples of significant
differences with the developed world. It is also evident that different approaches
are required to promote the uptake of CP, depending on the scale of the activities.

Any strategy to adopt CP principles should use a phased approach, entailing
awareness and training, R&D, and lastly the adoption of CP as a value system.
The details of the proposed implementation plan for the different industry sectors
are given in the appendix. Based on the current CP activities in the country, it is
apparent that a general implementation framework could be presented as shown
below.

Inventory of resource utilization,

Top level buy-in
n—p e Waste minimisation clubs

Awareness of impacts and costs
e Demonstration projects.

Adapting or modifying new
technologies

n— e Process optimisation
e Training and R&D.
e Process optimisation
P nammmp

e Training & R&D
Sustainable manufacturing

Triple bottom line

Maturity of industry/ government
e Co-operation agreements.



7. Measurement Criteria

The success indicators of implementing CP principles are not easily quantifiable.
However, a measure of the success of a CP project could be determined by
including the following:

e Increased value of exports.

¢ Number of new CP investment projects.

¢ Number of technology-improvement projects.
e Number of jobs created or protected.

¢ Number of companies supported.

8. Recommendations

A dedicated national Cleaner Production Technology Research Mission is required
to drive cleaner technology development and capacity-building if CP is to become
standard business practice. This requires strong partnerships between industry,
government, academia and S&T institutions. In the South African context, three
main instruments that can be used to assist in the uptake of CP technologies are:
(1) awareness/training, (2) regulation and (3) incentives. It is envisaged that
awareness and training would at happen in the government sphere and in
industry, respectively. The enforcement of regulations and incentivisation are
seen as the role of the government (authorities). A number of recommendations
are made.

8.1. Government should

o Develop a national CP strategy that clearly underlines the political will for
promoting CP, defines a vision, proposes a political framework supportive of
CP, and contains a workable plan and the necessary instruments for
implementing CP principles.

e Integrate CP into the national industry-upgrading programmes. This could
avoid future export barriers for South African products to the markets of the
developed world.



Implement new and integrated industrial environmental regulations that reward
those companies that are serious about CP.

Include CP in the development of new instruments, such as environmental
duties, subsidies, tax rebates and support programmes.

Provide financial support and sensitise financial institutions to see investment
opportunities in the implementation of CP in SMMEs.

Urge financial institutions to integrate CP into their lending practices.

Assign priority to CP over pollution control by phasing-out regulations that may
lock industry into end-of-pipe treatment.

Eliminate unsustainable underpricing of process water, energy (electricity to
industry) and other natural resources.

Put emphasis on creating awareness of CP at different levels in government,
industry, the media and civil society.

Promote the concept of sustainable cities programmes and waste minimisation
clubs. This is one of the best ways to get the city and metropolitan councils to

promote and adopt CP.

Implement a multi-media dissemination programme demonstrating the added
value of how CP supports industry upgrading and modernisation.

Assist in adapting business and engineering education curriculums to
incorporate CP.

Assist R&D into cleaner processes, products and services.

8.2. Industry should

Commit to top management buy-in.

Encourage the widespread use of life-cycle assessments for processes,
products and services.



Market environmentally friendly goods.
Support the funding of training for and implementation of CP in SMMEs.

Adopt environmental reporting, including “green accounts” and triple bottom-

line reporting.
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