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The Department of Trade, Industry and Competition (the dtic) and the National Cleaner 
Production Centre South Africa (NCPC-SA), in partnership with the United Nations Industrial 
Development Organisation (UNIDO), launched the Global Eco-Industrial Parks Programme 
(GEIPP) in 2020. 

The GEIPP demonstrates the viability and benefits of greening industrial parks by improving 
resource productivity and economic, environmental, and social performance of businesses.

South Africa is one of seven countries selected to participate in the GEIPP. GEIPP South Africa 
is implemented from 2021-2023 by the NCPC-SA. The implementation follows a successful 
pilot project rolled-out by the NCPC-SA from 2018-19.  

 
The programme has two main outputs for 2023:

• The first is to see the EIP concept incentivised and mainstreamed in relevant policy and 
regulations, including capacitating relevant institutions to drive such policies.

• The second, and larger output, is to drive the implementation of EIP practices in selected 
industrial parks. The NCPC-SA project will focus on three government-owned industrial 
parks, namely the East London Industrial Development Zone (ELIDZ), Phuthaditjhaba 
Industrial Park, and Ekandustria.

THE GLOBAL  
ECO-INDUSTRIAL PARKS 
PROGRAMME
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An eco-industrial park (EIP) is:

A community of manufacturing and service businesses located together on common 
property. Member businesses seek enhanced environmental, economic, and social 
performance through collaboration in managing environmental and resource issues. 

By working together, the community of businesses seeks a collective benefit that is greater than the 
sum of individual benefits each company would realise by only optimising its individual performance. 
(Lowe, 2001)
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BENEFITS OF EIPS

Benefits gained from an EIP are not just commercial but are also strategic, 
and can lead to reduced risk exposure, increased competitiveness, business 
development, production continuity, and strengthen a company’s 
reputation with its key stakeholders. 

EIPs enable companies to benefit from greater internal collaboration and 
exchange between internal departments, e.g. management with the 
technical and environmental staff or with finance etc.

There is also increased collaboration between companies, government, 
and service providers. 

Companies collectively turn environmental problems into business 
solutions by using resources efficiently through shared infrastructure.

Park 
management 
services and 
governance

Resource 
efficient 

and cleaner 
production

Industrial and 
infrastructure 
synergies

Healthy and 
integrated 
work force, 

industry urban 
synergies

Spatial 
planning and 

zoning

Key components of Eco-Industrial Parks

WHAT IS AN ECO-INDUSTRIAL PARK?

In short, the EIP concept is about creating more resource efficient and 
cost-effective industrial parks that are more competitive, attractive for 
investment, and risk resilient.

The uptake of EIPs is rapidly increasing, both nationally and 
internationally. The transformation of traditional industrial parks 
into EIPs presents a valuable opportunity to tackle economic, 
environmental, and social challenges and capitalise on opportunities 
for sustainable industrial development.

KEY COMPONENTS OF AN EIP

The GEIPP is guided by an approach developed by UNIDO in creating EIPs 
through the following components: 

• Park management services and governance; 
• Resource efficiency and cleaner production; 
• Industrial and infrastructure synergies; 
• A healthy and integrated workforce, and urban-industrial synergies; and
• Spatial planning and zoning.

International good practices illustrate that the types of economic, 
environmental, and social benefits gained from EIPs vary greatly, and exceed 
the conventional business case benefits. 
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INTERNATIONAL EIP FRAMEWORK

The Deutsche Gesellschaft für Internationale Zusammenarbeit GmbH (GIZ) in collaboration 
with UNIDO and the World Bank Group developed an international framework which provides 
guidance on what constitutes an EIP and how an industrial park can work towards becoming 
one.

The framework is based on four key categories: 

• Park management performance; 
• Environmental performance; 
• Social performance; and
• Economic performance.

Each of these categories covers several topics, which are summarised in Figure 1.

The requirements within each category are divided into prerequisites and performance indicators 
that can be verified and measured in qualitative or quantitative terms. 

The prerequisites highlight the basic requirements for EIPs, and the performance indicators 
describe expected performance levels that an EIP must meet. 

As a baseline, industrial parks must comply with all applicable local and national regulations.

The international EIP framework is not a certification or audit scheme. The framework is a practical 
means to:

• Understand the current status and intentions of an industrial park with regards to their EIP 
transformation; and

• Identifying a set of practical promising opportunities for the park through a process of 
continuous improvement.

PROCESS OF CONTINUOUS IMPROVEMENT: 
GOING BEYOND THE EIP PERFORMANCE REQUIREMENTS
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use

• Natural 
environment 
& climate 
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management 
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• Social 
infrastructure
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outreach & 
dialogue

• Employment 
generation

• Local business 
& SME 
promotion

• Economic 
value creation

Compliance with local/national regulation & alignment with international standards

INTERNATIONAL FRAMEWORK FOR EIPS

Download the International EIP framework here.

ECO-INDUSTRIAL PARK IMPLEMENTATION IN SOUTH AFRICA
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SUPPORT FOR INDUSTRIAL PARKS IN 
SOUTH AFRICA

INDUSTRIAL PARK REVITALISATION PROGRAMME

In 2015, the dtic launched its industrial park 
revitalisation programme (IPRP) throughout South 
Africa, primarily within historically disadvantaged areas.

The implementation of the programme is divided into 
five progressive phases: 

• Security infrastructure upgrades, top structures, 
critical utility infrastructure;

• Compliance to regulatory requirements, renewable 
energy, and resource efficient operations;

• New infrastructure development;
• Capacity building, business expansion, and 

investment promotion; and
• Development of sustainable industrial clusters and 

parks.

The objectives of the IPRP are to:

• Support economic development;
• Support job creation;
• Remove barriers related to infrastructure, market 

access, and institutional support;
• Provide new opportunities, and support growth in 

townships, rural and distressed areas;
• Assist regions to build, strengthen and develop 

industrial capabilities; and
• Develop sustainable industrial clusters on the back 

of industrial assets in those regions.

GEIPP SUPPORT IN SOUTH AFRICA

The GEIPP demonstrates the viability and benefits 
of scaling up resource productivity and improving 
economic, environmental and social performances 

of businesses, thereby contributing to inclusive and 
sustainable industrial development in the participating 
developing and transition economies.

This includes country level interventions (Phase 1) and 
global knowledge development (Phase 2). Phase 1 of 
the GEIPP South Africa commenced in 2021. 

The GEIPP (2019-2023) programme is implemented in 
South Africa by the NCPC-SA, and is made possible by 
funding provided by the Swiss Government through 
the State Secretariat for Economic Affairs (SECO). 

Under the banner of GEIPP South Africa, the NCPC-
SA, will over the next three years work with park 
management and tenant companies in identified 
parks to assess and drive improved resource use and 
other EIP principles.
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LESSONS LEARNT FROM INTERNATIONAL EIP PROJECTS

SELECTING PARKS AND SCOPING EIP ACTIVITIES

The success of EIP projects strongly depends on the selection of suitable 
industrial parks and subsequent fit-for-purpose and feasible interventions. 

Success factors for selecting industrial parks that will be transformed into 
EIPs include: 

• Upfront commitment and interest from park management;
• Working with industrial parks with the highest potential for success;
• Avoid working with industrial parks that pose significant risks;
• Collaborating and partnering with other stakeholders;
• Integrating systems approaches and shared facilities; and
• Creating visible EIP success cases that can be replicated.

Success factors for scoping EIP activities within parks:

• Prioritise EIP interventions and focus on them;
• Implement continuous improvement approaches;
• Address key challenges faced by the parks’ companies;

The transformation of traditional industrial parks into EIPs is 
a step-by-step continuous improvement process. UNIDO has 
implemented EIP projects in multiple countries, from which South 
Africa has derived numerous key learnings.  

• Start with low-hanging-fruit opportunities; and 
• Remember that trying to do everything at once will not lead to success. 

PARK MANAGEMENT

In many industrial parks, park management provides traditional services to its tenants. However, 
there are many added value services park management can provide to its tenants to increase 
their productivity and raise competitiveness. 

INTERNATIONAL BEST PRACTICE:  
EIP LEARNINGS FOR SOUTH AFRICA
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Industrial parks managed by public private 
partnerships (PPPs) and the private sector tend 
to have higher EIP performance levels than parks 
managed by the public sector. This illustrates that 
industrial parks perform better if they are run like a 
private business instead of a government-managed 
initiative.

Strong leadership and commitment is one the key 
success factors required by management when 
implementing an EIP project. All of the success 
factors are detailed in depth in the Industrial park 
management section.  

RESOURCE EFFICIENCY AND INDUSTRIAL 
SYNERGIES

Cleaner production (primary focus on individual 
companies) and industrial synergies (collaboration 
between companies) are complementary 
approaches. Both approaches can be applied parallel 
in industrial parks to deliver economic benefits as well 
as savings in water, energy, and materials or waste.

When applying resource efficiency and industrial 
synergies it is important to focus both on low-cost 
opportunities (to create “quick wins”), as well as 
investment opportunities with a clear business case.

Feasible distance is also a crucial factor as 
transportation can make up a significant proportion 
of the costs to enable industrial synergy.

Implementation of opportunities needs a favourable 
return on investment. Additional benefits may also 
include risk mitigation, improved productivity, and 
improved environmental and social performance.

Regulations can help improve efficiencies but can 

also be a barrier to industrial synergies if these by-
products are classified as waste.

AWARENESS RAISING AND CAPACITY BUILDING

It is crucial to ensure that all stakeholders are informed 
of developments throughout the various stages of 
the EIP development. 

Every industrial park is unique, and therefore each 
park requires customised capacity-building activities. 
However, collaboration in international networks and 
platforms may provide valuable insights.

CONTRIBUTION OF EIPS FOR  
SUSTAINABLE CITIES

Urban-industrial synergies are inter-linkages and 
collaboration between companies in industrial parks 
and cities or municipalities. 

This means that work on EIPs can be extended 
beyond their physical boundaries to interact with 
neighbouring industries, other industrial parks, 
communities, and cities or municipalities. 

Over the next decade, these linkages are likely to 
become even stronger through the expansion of 
cities and new industrial trends (e.g. the circular 
economy, Industry 4.0).

Key contributions of EIPs to cities or municipalities 
include:

• Common infrastructures or utilities servicing 
residential and industrial developments (e.g. 
wastewater treatment plants, power supply, 
waste collection);

• Processing, recovery, and recycling of the city’s 
waste by industry (e.g. old tires as fuel in cement 
plants); and

• Use of reprocessed products (e.g. recycled 
wooden products) and by-products from 
industries by surrounding municipalities (e.g. 
waste heat).

Local authorities will often make the final decision 
to develop urban industrial synergies based on local 
support or opposition to a park. Communities must 
be involved to ensure acceptance and consensus 
that they will use the services offered by the EIP. 

An efficient waste collection system is an important 
success factor to enable effective urban industrial 
synergy solutions in cities. The local population may 
also have a strong influence on waste quality through 
separation at source.

SPATIAL PLANNING AND ZONING

The objective of EIP planning and zoning is to assist in 
the sustainable and integrated design and operation 
of industrial parks from an economic, environmental 
and community perspective. In short, the EIP 
concept and master planning are about creating 
more resource-efficient and cost-effective industrial 
parks that are more competitive, and attractive for 
investment, are risk resilient, and are integrated into 
regional planning and activities.

A master plan is one of the key minimum requirements 
for any EIP, including a thorough planning and zoning 
process. It should provide flexibility in the sustainable 
industrial development of the park and allow for 
the development of promising industry synergies 
identified.



THE GLOBAL ECO-INDUSTRIAL PARKS PROGRAMME

10

• Maintenance of roads, fences, and office buildings 
inside the park; and

• Basic security services.

ECO-INDUSTRIAL PARK MANAGEMENT SERVICES

EIP management can provide the tenants with value 
added services to increase their productivity and 
competitiveness. These services are based on the 
specific needs of tenants and can thereby create 
additional revenue streams for the industrial park.

EIP management needs to ensure continuous 
implementation of EIP initiatives and engagement 
with the park’s stakeholders. 

EXAMPLES OF ADDED VALUE SERVICES

Some examples of added value services are:

• Marketing, branding and investment promotion of 
the industrial park;

• Provide shared facilities for conferencing;
• Facilitate regular joint-industry committee 

meetings addressing and finding solutions for 
common challenges and opportunities facing the 
industrial park and its tenant companies;

• Coordinate engagement between tenant 
companies with research and development (R&D) 
institutions; 

• Provide testing and prototyping facilities;
• Support tenant companies in dealings with 

Park management services and governance is 
the first of five key component necessary for 
the creation of an eco-industrial park. 

MANAGEMENT OF ECO-INDUSTRIAL PARKS

TRADITIONAL PARK MANAGEMENT SERVICES

In most industrial parks, park management only 
provides traditional services to its tenant companies, 
such as:

• Leasing or selling of industrial land;
• Electricity and water supply billing;

INDUSTRIAL PARK MANAGEMENT: STRENGTHENING EIP  
MANAGEMENT AND ADDED VALUE SERVICES
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authorities (e.g. operating permits, trade licenses, 
compliance);

• Organise training on topics of common interest;
• Support entrepreneurial and supplier development, 

e.g. for small and medium enterprises (SMEs); 
• Support tenant companies in identifying and 

accessing funding and subsidies;
• Create a more resource efficient, cost-effective 

park, which is more competitive and attractive for 
investment;

• Facilitate resource efficient and cleaner production 
(RECP) assessments for tenant companies;

• Facilitate industrial synergies identification 
for tenant companies and other surrounding 
industries;

• Coordinate or provide centralised services and 
facilities on waste collection, storage, recycling, 
and disposal;

• Provide financial (accounting and auditing) 
and other business support services to tenant 
companies;

• Provide a clinic and associated health services;
• Provide logistics, supply chain management and 

warehousing services;
• Provide knowledge management services;
• Provide emergency services;
• Provide catering services;
• Provide recreation and entertainment services; and
• Facilitate community programs on behalf of the 

industrial park and its tenant companies.

SUCCESS FACTORS FOR EIP PARK MANAGEMENT

By working on park management services, industrial 
parks can strengthen their performance by referencing 

the various EIP benchmarks reflected in the 
international EIP framework:

Success factors identified for EIP management include:

• A need for strong leadership and commitment;
• Pro-active marketing of EIP features and benefits;
• Extensive and inclusive stakeholder management;
• Effective business model to share and recover park 

level costs and benefits; and
• Creation of feasible and valuable infrastructure and 

services.

COMMON CHALLENGES FOR EIP MANAGEMENT

Identified challenges for EIP management include:

• Trade-off logic, i.e. industrial development versus 
the environment;

• Insufficient inclusion of social dimensions;
• Insufficient priority for shared and integrated 

services; and
• Inability to comprehend that environmental and 

social risks are also business risks.

MANAGEMENT MODELS FOR INDUSTRIAL PARKS

There is no universal management model for (eco) 
industrial parks. Management models can range from 
privately owned parks, real estates, associations of 
tenant companies, public or private partnerships, and 
government-owned parks. 

EIP management models should be decided at the 
earliest developmental stage of an industrial park.

Selection of park management models are highly 
dependent on:

• The political environment (national and local);
• Level and types of financial investment;
• Nature of industrial park, i.e. industrial sectors and 

size;
• Tenant companies in the park; and
• Capacities of the stakeholders.

SOUTH AFRICAN GOOD PRACTICES ON EIP 
MANAGEMENT AND ADDED VALUE SERVICES

Most industrial parks in South Africa only provide 
traditional services to their tenant companies. However, 
some local-based added value services include:

• The Mpumalanga Economic Growth Agency 
(MEGA) Ekandustria Office has set up and facilitates 
regular joint-industry committee meetings to 
address and find solutions for common challenges 
and opportunities facing Ekandustria Industrial 
Park and its tenant companies (e.g. quality and 
price of water and electricity supplies).

• The Free State Development Corporation (FDC) 
has set targets (e.g. job creation) for the economic 
sustainable development of Phuthaditjhaba 
Industrial Park in a newly developed strategic plan. 

• The North West Development Corporation (NWDC) 
that manages the Bodirelo Industrial Park has 
developed an energy strategy that looks at energy 
alternatives as a value proposition to new tenants. 

• Ithala provides a fire and emergency service to 
the Isithebe Industrial Park and the surrounding 
community.

www.openknowledge.worldbank.org
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Resource efficient and cleaner production (RECP) is another key component 
necessary for the creation of an eco-industrial park.  All of the five key components 
are equally important, working hand-in-hand in the establishment of an EIP. 

WHAT IS RESOURCE EFFICIENT AND CLEANER PRODUCTION? 

RECP is a continuous application of preventative environmental strategies to processes, 
products and services to increase efficiency and reduce risks to humans and the 
environment.

Resource efficiency refers to using energy, water, and materials more efficiently and 
producing less waste. Cleaner production refers to minimising or eliminating environmental 
and social harm during production.

The three dimensions of RECP are:

• Production efficiency, i.e. optimisation of productive use of natural resources (energy, 
water, materials); 

• Environmental management, i.e. minimisation of impacts on the environment and 
nature; and

• Human development, i.e. minimisation of risks to people and communities and 
support for their development.

Implementing RECP can lead to monetary savings e.g.  savings in resource costs (by using 
less) and/or waste treatment and disposal costs savings (by producing less).

The three strategic levels of RECP for integrated preventative environmental protection 
include:

BUSINESS OPPORTUNITIES THROUGH  
RESOURCE EFFICIENT AND CLEANER PRODUCTION 
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• Minimisation of waste and emissions through 
reduction at source (Level 1) through product 
modification or process modification (e.g. good 
housekeeping, better process control, selection of 
different materials, equipment modification, new 
technologies); 

• Minimisation of waste and emissions through 
internal (on-site) reuse and recycling (Level 2); and

• Reuse of waste and emissions (Level 3) through:
 - External recycling (e.g. structures and 

materials); and
 - Biogenous cycles.

The focus of a RECP assessment is to identify low-cost 
and/or no-cost opportunities (i.e. low-hanging fruits) 
and short-to-medium term investment opportunities 
for efficiency improvement.

By implementing RECP, industrial parks can strengthen 
their performance, while industry increases 
competitiveness by following several benchmarks 
established in the international EIP framework:

RECP ASSESSMENT METHODOLOGY

The RECP assessment methodology follows a circular 
approach from planning and organising to monitoring 
and measurement, back to planning and organising.

Each step of the methodology is briefly discussed 
below:

• Planning and organising (preparation) includes 
an inception meeting with key decision makers, 
resource allocation including motivation and 

commitment of the team, setting 
the scope and boundary of the 
assessment, and developing the 
RECP profile through a pre-visit 
questionnaire (PVQ).

• Initial assessment (pre-assessment) 
includes a site walk-through and 
observations, data gathering 
and spot checks, data review, 
process flow-chart and factory 
layout, preliminary balances, and 
the identification of quick-wins 
opportunities and focus areas.

• Detailed assessment includes data 
interpretation and analysis usually 
through drawing baselines and using regression 
analysis methodology, additional walk-throughs 
and interviews, detailed materials, water and 
energy balances, and options (opportunities) 
generation.

• Feasibility analysis includes a technical, economic, 
and environmental evaluation.

• Implementation includes investment in people 
and resources to implement the options identified.

• Monitoring and measurement include 
benchmarking and setting targets, measurement 
and reviewing of the improvement performance, 
and reviewing targets and indicators.

• Back to planning and organising …

SOUTH AFRICAN GOOD PRACTICE ON RECP

The NCPC-SA is actively involved in RECP in South 
Africa through the following initiatives:

• In-plant assessments to identify savings 
opportunities;

• Training of industry professionals;
• Supporting implementation of technical 

interventions;
• Assisting in industrial waste synergy opportunities;
• Advocacy and awareness through workshops and 

other platforms; and
• Developing and sharing sector and industry guides 

and tools.

From 2015 to 2020, 739 sites have been assessed and 
R1.4 billion potential savings have been identified. 
Actual savings achieved are as follows:

• 1.97 million kilolitres (R35.7 million) of cumulative 
water savings (from 2017 to March 2020).

• 1 747 GWh (R1.3 billion) cumulative energy savings 
(from 2016 to August 2020).

• 45 600 tons (R3.6 million) materials savings.

 

 

Environmental 
Drivers

Social 
Drivers

Environmental and social risks are business (economic) risks!

Drivers for RECP

Economic 
Drivers

• Reduce resource consumption
• Reduce waste disposal
• Reduce emissions
• Reduce contaminated effluent disposal

• Improve occupational health and safety
• Increase business collaboration
• Improve relation with government
• Improve company reputation

• Reduce costs
• Reduce environmental liabilities
• Enhance access to markets
• Increase competitive advantage

www.openknowledge.worldbank.org

To find more details on RECP click here
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WHAT ARE INDUSTRIAL SYNERGIES? 

Industrial synergies form part of the key components 
of eco-industrial parks. EIPs promote circular economy 
practices as well as the creation of industrial synergies, 
which can be categorised as follows:

• Utility synergies and infrastructure sharing: Shared 
use of utility infrastructure, mainly revolving 
around water (e.g. recovery) and energy (e.g. co-
generation).

• Supply synergies and co-location of suppliers and 
clients: Co-location and clustering of companies 
in the supply and value chains (e.g. producers 
and suppliers of raw materials, fabricators, 
manufacturing, and business clients).

• By-product synergies and waste exchanges: The 
use of a previously disposed by-product from one 
facility by another facility as a valuable by-product.

• Service synergies: Sharing of services/activities 
between industries in an industrial area (e.g. joint 
staff training, sharing of maintenance contractors, 
etc.).

• Urban-industrial synergies: Inter-linkages and 
collaborations between companies and cities 
or municipalities on the collection, processing 
and reuse of materials, waste, energy, and water 
streams.

THE ROLE OF INDUSTRIAL PARK MANAGEMENT

Industrial park management should facilitate the 
synergy development process by:

• Bringing companies together in synergy 
identification and evaluation workshops;

• Organising matchmaking of companies in the 
industrial park; 

• Prioritising identified synergy opportunities based 
on their achievability, anticipated benefits, and 
interest of park management and companies to 
assess them further;

• Addressing common challenges related to 
industrial synergies (e.g. access to finance, 
legislation);

• Driving strategic industrial synergy opportunities 
for the industrial park;

• Facilitating multi-stakeholder discussions (e.g. with 
government, financial institutions);

• Sharing learning and facilitating links with other 
parks and organisations; and

• Supporting or facilitating capacity building 
programmes.

IDENTIFICATION OF SYNERGY OPPORTUNITIES

The identification of synergy opportunities can be 
done through various ways, such as:

• Collecting and connecting company inputs and 
outputs;

• Bilateral discussions with park management and 
tenant companies;

• Review of (inter)national experiences; 
• Opportunity identification workshop discussions; 

and
• Using available automated tools e.g. the UNIDO 

industrial synergy identification tool.

BENEFITS OF INDUSTRIAL SYNERGIES

A company’s decision to participate in an industrial 
synergy accounts for the full scale of economic, 
environmental, and social benefits. The benefits 
of industrial synergies often exceed conventional 
business case benefits. 

Water security and energy supply, increased resource 
efficiency, lower operational costs, reduced landfill 
disposal, and employment opportunities are some of 
the key benefits gained from companies participating 
in an industrial synergy. The benefits are not just 
commercial but also strategic, leading to reduced 
exposure to risk, and ultimately an improved reputation.

BUSINESS OPPORTUNITIES THROUGH INDUSTRIAL SYNERGIES

Industrial synergies is yet another of the key 
components necessary for the creation of 
eco-industrial parks. 
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To be successful, all involved parties must benefit 
one way or another. The critical factor when initiating 
an industrial synergy is for all the involved parties to 
appreciate fully the range of benefits, both direct and 
indirect, that will result from its implementation.

Industrial synergies introduce integrated reporting, 
natural capital accounting and utilise various capitals 
in improving decision making, planning, performance, 
and competitiveness. 

This relates to life cycle management and total quality 
management processes, all of which can contribute to 
improved firm level and park performance.

SOUTH AFRICAN GOOD PRACTICE

Industrial Symbiosis Programme of the NCPC-SA

The Industrial Symbiosis Programme (ISP) is funded by 
the dtic and is delivered by the NCPC-SA in these five 
provinces: Gauteng, Limpopo, Mpumalanga, Western 
Cape, and KwaZulu-Natal.  

The NCPC-SA facilitates matches between companies 
with unused or residual resources with other member 
companies who can use these resources to create new 
business opportunities.

Originally introduced and led by the United Nations 
Environment Programme (UNEP), the NCPC-SA has led 
the project implementation in South Africa for more 
than five years.

Western Cape Industrial Symbiosis Programme (WISP)

The Western Cape ISP is delivered by GreenCape and 
supported by the Western Cape Provincial Government.

WISP develops industrial synergy links between 
companies so that energy, water and/or materials of 
one company can be recovered, reprocessed, and re-
used by another company. 

GreenCape assisted the ELIDZ and Buffalo City 
Metropolitan Municipality with running a pilot 
programme to determine the industrial symbiosis 
potential in the East London area. 

 

Approach to develop industrial synergies

Project team and           stakeholder commitment

List of identified /           prioritised opportunities

Feasible synergy           projects

1. Planning and organising

2. Preliminary assessment and opportunity identification

3. Feasibility assessments

4. Implementation

Visit Capitals Coalition by clicking here
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ENERGY CHALLENGES IN SOUTH AFRICA 

South Africa is experiencing a shortage in the supply 
of electricity. This is mainly due to a lack of investments 
and inadequate maintenance of power plants. 
Consequently, load shedding was introduced in 2007 
to ease the electricity load, and continues since then.

In its 2020-2025 strategic plan, the Department of 
Minerals and Energy (DMRE) identified these direct 
causes for inadequate energy supply in South Africa:  

• Lack of investment, and infrastructure breakdown;
• Fiscal crisis and the global financial crisis;
• Lack of transformation in the energy sector;
• Unsustainable sources of energy;
• High energy prices;
• Ineffective institutional arrangements within the 

sector;
• Growth and financial stability of state-owned 

enterprises; and 
• Leadership and governance.

The solution statement in the DMRE strategic plan 
reads: “Ensure the availability of resources for energy 
consumption and the rapid deployment of alternative 

energy; energy efficiency; and the technological 
diversification of energy sources that would 
result in significant energy security and economic 
development.”

ENERGY RESOURCES IN SOUTH AFRICA

Coal dominates the South African resource base, 
making the country one of the largest emitters of 
carbon dioxide (CO2) in the world. Coal is used to 
produce electricity and liquid fuels.

Liquid fuels are also produced from natural gas and 
imported crude oil. Most of the natural gas is imported 
via pipeline from Mozambique. Large underwater gas 
deposits have been discovered off the shore of Mossel 
Bay. 

The bulk of electricity used in South Africa is produced 
by Eskom, mainly from coal. Eskom also has a nuclear 
power plant at Koeberg in the Western Cape.

The integrated resource plan (IRP) of 2019, aims to 
secure 42% of energy needs from renewable energy 
by 2030.

The Renewable Energy Independent Power Producer 
Programme (REIPPP) has increased investments in 
photovoltaic (PV) solar systems, concentrated solar 
plants, and wind turbines. 

In March 2021, the South African government 
announced eight bidders selected as part of the 2 
000-Megawatt (MW) Risk Mitigation Independent 
Power Producer Procurement Programme (RMIPPPP).

The IRP 2019 outlines several steps that government 
will take to improve the deteriorating energy sector, 
while increasing the focus on social inclusion and a 
“just” transition to renewable energy.

ECO-INDUSTRIAL PARK APPROACHES FOR 
ENERGY MANAGEMENT

Industrial parks can address some of the energy 
challenges identified by implementing eco-industrial 
park approaches, such as:

• Operating an energy management system 
(EnMS) in line with internationally certified 
standards, monitoring park performance, and 
supporting resident firms with their own firm-level 
management systems;

• Implementing supporting programmes to improve 
the energy efficiency of resident firms;

• Investigating an industrial heat recovery strategy 

ADDRESSING ENERGY CHALLENGES THROUGH EIP APPROACHES

Addressing South Africa’s energy challenges through business-driven opportunities is very much part of 
the EIP approach, e.g. companies saving energy through RECP and industrial and infrastructure synergies.
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for heat and energy recovery at the major energy-
consuming firms in the park (where applicable); 

• Implementing a programme to monitor, mitigate 
and/or minimise greenhouse gas (GHG) emissions;

• Investigating renewable energy opportunities;
• Working towards setting maximum carbon 

and energy intensity targets for the park and its 
residents; and 

• Promoting energy assessments for tenant 
companies. 

ENERGY ASSESSMENT METHODOLOGY

A typical energy assessment at company level, 
incorporating RECP methodology as developed by the 
NCPC-SA will, amongst others, include the following:

• Initial environmental assessment, rating the 
operation’s energy management procedures and 
identifying gaps;

• Process description and flow chart to show major 
areas and amounts of energy consumed;

• Pre-assessment to identify areas of energy 
consumption that are most important to 
the operation for improvement and savings 
opportunities;

• Billing systems and costs for purchasing energy;
• Identification of significant energy uses by 

operation areas (e.g. offices) and process (i.e. 
lighting);

• Detailed assessment including energy 
consumption data analysis against identified 
relevant variables that influence consumption 
volumes using regression analysis methodology 

to evaluate the environmental performance and 
operating efficiency at the operation;

• Identified energy savings opportunities, including 
estimated energy consumption savings, estimated 
cost savings, investment costs, and simple payback 
periods; and

• Implementation plan.

SOUTH AFRICAN GOOD PRACTICE EXAMPLES

The Industrial Energy Efficiency (IEE) Project of the 
NCPC-SA, implemented in 2010 in partnership with 
UNIDO, aims to support the implementation of EnMS 
and energy systems optimisation in South Africa. 

Savings from the IEE Project amounts to 6 524 
gigawatt-hours or 6.4 million tonnes of carbon dioxide 
equivalents, with monetary saving of R5.3 billion. The 
IEE Project is an international award-winning project – 
Energy Project of the Year, International 2020.

Several industrial parks are planning renewable energy 
rollouts in the future, e.g. North West Development 
Corporation that manages Bodirelo Industrial Park, 
ELIDZ, Dube Tradeport, Atlantis SEZ, and Coega.

Planning and 
Organising

Pre-Assessment

Details 
Assessment

Feasibility 
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Implementation
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Measurement

RECP assessment 
methodology
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ADDRESSING WATER CHALLENGES IN 
SOUTH AFRICA 

South Africa has an arid to semi-arid climate, with an 
average rainfall of 465 mm, half the world average. 
There are several water challenges in the country, with 
a projected shortage of 17% in available water supply 
by 2030 if current practices are not adjusted.

Identified challenges as listed in the National Water 
and Sanitation Master Plan (25 February 2018) are as 
follows:

• Over 3 million people do not have access to basic 
water supply services;

• Over 14 million people do not have access to safe 
sanitation;

• More than half of wastewater and potable water 
treatment works are in a poor or critical condition, 
with 11% of the infrastructure completely 
dysfunctional;

• More than 50% of wetlands have been lost, and 
of those that remain, 33% are in a poor ecological 
condition;

• Only 5% of agricultural water is used by black 
farmers;

• 41% of municipal water does not generate revenue 
of which 35% is lost revenue through leakage; and

• Water is under-priced and cost recovery is not 
being achieved.

ECO-INDUSTRIAL PARK APPROACHES IN WATER 
MANAGEMENT

Industrial parks can address some of the water 
management challenges identified by implementing 
eco-industrial park approaches, such as:

• Complying with local and international regulations 
and international water management practices;

• Investigating feasible water reuse options e.g. 
industrial effluent and/or by rainwater or storm 
water collection;

• Ensuring that the total water demand from firms 
in the industrial park do not have significant 
negative impacts on local water sources or local 
communities;

ADDRESSING WATER CHALLENGES THROUGH EIP APPROACHES

Addressing South Africa’s water challenges through business-driven opportunities is very much part of the 
EIP approach, e.g. industrial and infrastructure synergies on water reuse and recycling. 
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• Ensuring that industrial wastewater generated is 
treated to appropriate environmental standards; 

• Monitoring the environmental performance of 
tenant companies on a regular basis; and

• Promoting water assessments for tenant 
companies.

WATER ASSESSMENT METHODOLOGY

A typical water assessment at company level using 
RECP methodology as developed by the NCPC-SA 
include:

• Initial environmental assessment, rating 
management procedures and identifying gaps;

• Process description and flow chart to show major 
areas and volumes of water usage;

• Pre-assessment identifying areas that are 
most important for improvement and savings 
opportunities;

• Billing systems and costs for 
purchasing water;

• Effluent discharge and costs 
associated with it;

• Identification of significant water 
uses by operation area (e.g. canteen) 
and by process (i.e. washing);

• Detailed assessment including water 
consumption data analysis against 
identified relevant variables that 
influence water consumption, using 
regression analysis methodology 
to evaluate the environmental 
performance and operating 
efficiency at the operation;

• Identification of water savings 
opportunities, water volumes and 
cost savings, investment costs, and 
simple payback periods; and

• Implementation plan.

STANDARD OPERATING PROCEDURES 
DEVELOPMENT

Industrial parks, special economic zones and other 
industrial spaces in South Africa are faced with many 
challenges including capacity, funding, support, as 
well as social and economic issues.

In order to address this as part of the dtic’s industrial 
park revitalisation programme, standard operating 
procedures (SOPs) are being developed. 

These SOPs will form part of a toolbox that management 
entities or companies could use to ensure efficient and 
effective operation that would also provide economic, 
environmental, and social benefits. 

As part of the SOPs, a water SOP has been developed 
between the GIZ and the dtic, known as the Water 
Stewardship SOP for industrial parks. This fits into the 
EIP programme under the IPRP, which focuses during 
its first phase on water, energy, and waste in industrial 
parks. 

The water stewardship SOP provides a guide for users 
to better manage their water resources and can be 
adapted to suit specific local conditions.

GOOD PRACTICE EXAMPLES IN SOUTH AFRICA

The AECI Umbogintwini Industrial Complex (UIC) has 
two impoverished communities on its border that 
share a common river that is also used to provide water 
to UIC’s tenant companies. The AECI Wise Wayz Water 
Care (WWWC) programme addresses water security as 
well as community employability. 

The communities work together to protect the aquatic 
ecosystems. Through WWWC hundreds of beneficiaries 
have received training in subjects ranging from water 
safety to basic vegetable production. The programme 
not only ensures water security for the communities, 
but also clean water required for use by tenant 
companies at the UIC.

GIZ is working with Atlantis Special Economic Zone 
(SEZ) to develop a net-zero water concept and process 
analysis to outline opportunities for water use efficiency 
and water reuse, as well as examine the governance 
and institutional influences regarding uptake of net-
zero water strategies.
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ADDRESSING WASTE CHALLENGES IN SOUTH AFRICA 

In South Africa, there is increased pressure on waste management facilities, 
which are already in short supply. Some identified challenges include:

• Increased complexity of waste streams due to mixing of general and 
industrial waste;

• Too few adequate and compliant landfills and hazardous waste 
management facilities;

• Constraints in the availability of landfill space;
• Outdated waste management infrastructure with declining levels of 

capital investments;
• Maintenance and budgetary inadequacies in certain municipalities;
• Operating and decommissioning landfills in a manner that is compliant 

with licensing conditions;
• Costly commissioning of new landfill sites and resistance of neighbouring 

communities to develop these sites;
• No waste management services in some communities, which results in 

contaminated and unhealthy environments;
• Low public awareness and negative attitudes towards waste management;
• Few waste treatment options that can be more expensive than landfilling, 

e.g. the diversion of organic waste to biogas;

Addressing South Africa’s waste challenges through business-driven 
opportunities is very much part of the EIP approach, e.g. companies 
minimising their wastes through RECP, industrial and infrastructure 
synergies on waste processing, and recycling.

ADDRESSING WASTE CHALLENGES THROUGH EIP APPROACHES
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• Absence of recycling infrastructure to promote 
separation at source; and

• A policy and regulatory environment that does 
not actively promote or enforce the waste 
management hierarchy.

ECO-INDUSTRIAL PARK APPROACHES

Industrial parks can address some of the waste 
management challenges identified by implementing 
eco-industrial park approaches, such as:

• Ensuring that tenant companies appropriately 
handle, store, transport and dispose of waste, 
especially toxic and hazardous materials;

• Reducing landfill waste by facilitating industrial by-
product synergies and waste exchanges between 
tenant companies, i.e. the use of previously 
disposed by-product from one facility by another 
facility as a valuable by-product;

• Reducing landfill waste by facilitating urban-

 
industrial synergies, i.e. inter-linkages and 
collaborations between companies and 
cities or municipalities on the collection, 
processing and reuse of materials and 
waste;

• Employing a functioning system to comply 
with local and international regulations 
and international waste management 
practices;

• Monitoring environmental performance 
of tenant companies on a regular basis;

• Encouraging pollution prevention and 
emission reduction strategies at tenant 
companies;

• Providing infrastructure for waste 
recycling or separation at source;

• Investigating feasible alternative waste 
treatment options; and

• Promoting waste assessments for tenant 
companies.

WASTE ASSESSMENT METHODOLOGY

A typical waste assessment at company level that 
incorporates RECP methodology as developed by the 
NCPC-SA include:

• An initial environmental assessment, which 
includes rating current environmental practices 
and completing an environment questionnaire;

• A pre-assessment or preparation phase, which 
establishes focus areas for further assessment, 
e.g. processes or input and output materials that 
have opportunities for industrial symbiosis and/or 
savings opportunities;

• Analysing current waste management procedures 
and verifying compliance standards;

• Compiling material flows and mass balances, i.e. 
inputs, and outputs in detailed process steps;

• Data collection or deriving material balances 
and waste pathways, which provides a detailed 
description of inputs and outputs on a yearly basis; 

• Determining a baseline, i.e. for each waste type, 
its physical state, whether it is hazardous, quantity 
produced, source, generation frequency, waste 
management procedures, and associated costs;

• Calculating the real cost of waste, e.g. raw materials, 
processing, on-site treatment, removal (transport), 
disposal, compliance (permit) costs;

• Considering the waste hierarchy to identify 
improved waste management opportunities;

• Evaluating identified opportunities, e.g. diversion 
volumes, monetary savings, industrial water 
savings, greenhouse gases reduction, virgin 
resource reduction, investment costs, and simple 
payback periods; and 

• Developing an implementation plan.

BEST PRACTICE EXAMPLE IN SOUTH AFRICA

Clariter in the ELIDZ region uses waste plastics to 
produce solvents, oils and waxes, which can be used 
in a large range of products such as polishes, waxes, 
and candles. 

Isowall operates two coal fired boilers that produce 
bottom ash, which used to be landfilled. Through the 
NCPC-SA’s industrial symbiosis programme, ash from 
one boiler is now being used by Crystal Concrete 
Works as a raw material to make ash bricks. 

Avoidance
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Reuse

Recycle

Dispose

1st Priority
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outcomes

• Higher efficiencies
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indirect cost

• Lower efficiencies
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Visit Clariter for more details.
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COMMUNITY INVOLVEMENT OF  
ECO-INDUSTRIAL PARKS  

Good social management practices should be 
implemented at eco-industrial parks, such as:

• Decent work;
• Social infrastructure;
• Community infrastructure;
• Good relationships with the local community; and
• Joint community projects and programmes that 

support community development and cohesion.

Urban-industrial synergies require community 
involvement, i.e. inter-linkages and collaboration 
between companies and cities or municipalities on the 
collection, processing and reuse of materials, wastes, 
energy, and water streams.

SOCIAL REQUIREMENTS OF EIPS

Based on the international framework for EIPs, the 
following should be considered when strengthening 

the social performance of an industrial park:

• Social management systems: This is to address 
social, occupational health and safety, grievance 
procedures, and their impacts. Continuous 
improvement is required. Working and labour 
conditions must be in line with national and 
sectoral requirements.

• Social infrastructure: Essential social infrastructure 
such as local shops, restaurants or cafeterias, 
recreational areas, medical facilities, banks, postal 
offices, and emergency fire facilities should be 
provided in industrial parks or its surrounding areas 
for its workers and the local community to function 
properly.  Social infrastructure should also include:

- Gender equality such as equal employment 
and capacity building opportunities, and safe 
working conditions for the specific needs of 
women;

- Providing personal security for employees and 
security for firms in the park; and

- Skills development and capacity building.

LOCAL COMMUNITIES: CAPTURING OPPORTUNITIES  
AND ADDRESSING CHALLENGES

Local community collaboration is a key component of EIPs and forms part of a healthy and integrated work 
force and urban-industrial synergies.
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• Local community dialogue and outreach: Positive 
contributions can flow from the engagement 
of firms in community activities, and it can also 
strengthen the trust and relationships between 
local communities and industry.

SOCIAL PERFORMANCE BENEFITS

Working on social issues may have several benefits, 
e.g.:

• Minimisation of negative social impacts on labour 
and the local community can lead to greater 
stability and more benefits for the region and the 
community;

• Better social conditions may contribute to a more 
resilient and efficient industrial park;

• Social risk aversion may enhance the reputation 
of the park and relationships with investors, 
customers, and the community; and

• Collaboration between communities, the industrial 
park, city or municipality, and other institutions can 
support innovation, greater efficiency of resources 
and impact of initiatives, projects, and programmes.

CHALLENGES IN THE SOUTH AFRICAN CONTEXT

Some challenges identified with local communities in 
South African are as follows:

• Unions, strikes, and labour demands;
• High unemployment levels of community 

members with low skills levels that do not match 
industry needs;

• In some cases, there are unrealistic demands of 
communities (e.g. to have shares in industrial 
parks); 

• Illegal and informal settlements in park areas;
• In some industrial parks, roads within the park lead 

to residential areas, and therefore, the parks cannot 
be closed with fencing and access control; and

• Political and local pressure groups with egotistical 
agendas.

Each industrial park is unique in addressing these 
challenges, with support required from national 
government, local government (municipalities), non-
governmental organisations, the legal system, the 
South African police service, and other organisations.

URBAN-INDUSTRIAL SYNERGIES

Park management and government agencies play an 
important role in facilitating urban-industrial synergies 
which may also benefit the local community. 

This facilitation process should include:

• Bringing companies together in synergy 
identification and evaluation workshops;

• Seeking private investor involvement;
• Seeing urban-industrial synergies as business 

development and job creation opportunities;
• Driving strategic industrial synergy opportunities 

for the industrial park; and
• Facilitating multi-stakeholder discussions (e.g. with 

private, government, and financial institutions).

SOUTH AFRICAN GOOD PRACTICE EXAMPLES

Atlantis Special Economic Zone (SEZ)

In addition to jobs and investments, Atlantis SEZ also 
focuses on:

• Developing and growing skills to ensure local skills 
and businesses meet the needs of industry located 
in Atlantis; and

• Developing youth and community skills to tap into 
“Greentech” (i.e. technologies that reduce or reverse 
the impact of people on the planet) through:

- The IkamvaYouth tutoring programme that 
assists learners to improve their marks;

- Sector focussed knowledge sessions; and
- Early childhood development training.

AECI Umbogintiwini Industrial Complex

The AECI Umbogintwini Industrial Complex has two  
impoverished  communities  on  its  border that share  
a  common  river. The complex’s tenants also use the 
same river for their water provisions. 

The AECI Wise Wayz Water Care Programme addresses 
water security as well as community employability. 

The two communities work together to protect the 
aquatic ecosystems whilst aspiring towards creating 
sustainable livelihoods. 

Through the WWWC Programme, hundreds of 
beneficiaries have received training in subjects ranging 
from water safety to basic vegetable production. 

Several participants have been employed by the 
eThekwini Municipality to draw on their skills acquired 
through the programme.
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• Limited integration of utilities and infrastructures;
• A buffer zone is not planned or secured properly;
• Lack of consideration of long-term development scenarios, 

e.g. community encroachment, new technologies and 
infrastructures, different industry development scenarios; and

• Insufficient linkage to local economic development (LED) 
plans or integration into regional development and city or 
municipality planning. 

COMMON CHALLENGES FACING INDUSTRIAL PARKS

There are several common challenges facing industrial parks in 
terms of concept planning and/or zoning, e.g.:

• No master plan or concept plan;
• Lack of consideration of economic, environmental, and social 

criteria;
• Lack of stakeholder engagement in park planning;
• Limited industry clustering and synergies;

MORE COMPETITIVE AND RISK RESILIENT INDUSTRIAL PARKS 
THROUGH EIP CONCEPT PLANNING AND ZONING

Spatial planning 
and zoning is the 
final key component 
necessary for the 
establishment of a 
sustainable eco-
industrial park. 
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KEY STEPS BEFORE EIP CONCEPT PLANNING

Before EIP concept planning, the following key steps 
need to be undertaken: 

• Review and selection of possible site locations for 
an industrial park.

• Development of a business case and feasibility 
study for developing a new industrial park or 
optimising an existing park.

EIP concept planning does not replace a master plan 
process for an industrial park, but rather feeds into 
it. Master planning is a more extensive process over 
a longer period, involving a multi-disciplinary team 
of experts (e.g. environmental engineers, urban and 
industrial planners, civil engineers, community, and 
stakeholder consultants).

Visit the following link for the International Guideline 
for Industrial Parks to support the EIP concept planning 
approach, UNIDO (2019):

 
BENEFITS OF INDUSTRY CLUSTERING

Potential benefits of industry clustering are as follows:

• Attracting businesses to an industrial park due 
to cost benefits associated with co-location and 
supply security of water, energy, and materials.

• Proximity generates economies of scale, which 
reduces operational costs for companies sharing 
common suppliers or services.

Industry clustering encourages innovation, which 
leads to opportunities for the development of new 
industries, especially firms capable of using waste 

and by-products. This also enables the optimal 
capitalisation on geographical location of the industry 
and/or cluster.

APPROACH TO OPTIMISE CONCEPT 
DESIGNS OF INDUSTRIAL PARKS

OPPORTUNITIES TO BE ADDRESSED

• Understand industrial land demands;
• Attract synergistic anchor tenants to the industrial 

park;
• Encourage industrial synergy development;
• Optimise industry zoning and clustering;
• Optimise existing and future infrastructure, facilities, 

and utilities;
• Reduce economic, environmental, and social risks;
• Increase the competitiveness of the industrial park; 

and
• Communicate added value features of EIP concept 

planning to stakeholders.

SUCCESS FACTORS FOR EIP CONCEPT PLANNING

• Ensure maximum flexibility in the concept plan, 
i.e. allow for different development scenarios to 
happen over time; 

• Allow for the concept plan to capitalise on short, 
medium, and long-term opportunities;

• Need for inclusive multi-stakeholder engagement 
as part of the EIP concept planning process;

• Build upon demand for industrial land by sector;
• Minimise economic, environmental, and social 

risks; and
• Appropriate buffer zones (e.g. light industries, 

utilities and services, recreation, biodiversity areas) 

are needed to separate higher risk industries and 
the community.

SOUTH AFRICAN GOOD PRACTICE EXAMPLE

The ELIDZ has an automotive supplier park with several 
automotive component manufacturers. The park is 
located less than 10 kilometres away from Mercedes 
Benz. This clustering provides shared logistics and 
industry support assistance through national trade 
and export promotion incentives.

Whirlpool is an international company manufacturing 
goods such as kitchen appliances in Isithebe. Whirlpool 
is the anchor tenant and the co-location with most of 
its suppliers (approximately 50) introduces significant 
cost savings in storage and logistics. 

Steps for EIP concept planning approach

1. Review of existing and future situations

5. Review synergy opportunities and land use implications

2. Review against the international EIP Framework and land use implications

6. Define industry clusters and precincts

3. Review industry interest to locate the industrial park

7. Develop or optimise industrial park concept plant

4. Review existing and potential anchor tenants

8. Market and promote added value features of EIP concept plan

Collaborative exercise through interactive workshops

www.unido.org
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More information on the GEIPP is available here: 

South African parks can download the EIP toolkits on the 
NCPC-SA’s resources site as a set of spreadsheets: 

• EIP selection tool; 
• EIP policy support tool, 
• EIP assessment tool; 
• Industrial symbiosis identification tool; 
• RECP monitoring tool; and
• EIP opportunities monitoring. 

Additionally, these three documents are available for downloading 
on the same page: 

• The manual for UNIDO toolbox on eco-industrial parks; 
• Implementation handbook for eco-industrial parks; and
• International framework for eco-industrial parks. 

Finally, the international EIP framework can be downloaded here: 

EIP TOOLKITS AND RESOURCES  
Under the GEIPP banner, the NCPC-SA, supported by 
UNIDO and using the UNIDO EIP toolkits, will provide support 
to selected parks and their tenants to implement energy 
management, water efficiency improvements and waste 
exchanges through industrial symbiosis and other EIP 
principles.

www.greenindustryplatform.org 

Download the EIP TOOLBOX here.

www.openknowledge.worldbank.org
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An international framework for Eco-Industrial Parks

For further information, please contact:
Henry Nuwarinda (NCPC-SA): hnuwarinda@csir.co.za
Bernd Oellermann (the dtic): boellermann@thedtic.gov.za

www.ncpc.co.za   .   ncpc@csir.co.za


