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ABBREVIATIONS

AC  Administrative Commission
APIIC  Andhra Pradesh Industrial Infrastructure Corporation
APSEZ  Andhra Pradesh Special Economic Zone
BEAP  Bizerte Economic Activities Park
CIP Cartago Industrial Park
CP Cleaner Production
DDA Dalian Development Area
EID Eco-Industrial Development
EIP  Eco-Industrial Park
GCPC  Gujarat Cleaner Production Center
GIDC  Gujarat Industrial Development Corporation
GZ  Deutsche Gesellschaft fiir Internationale Zusammenarbeit
IP  Industrial Park
IS Industrial Symbiosis
MLD  million litres per day
MWC  Mahindra World City
NEPL Naroda Enviro Projects Ltd.
PIEAG Eco-efficient Industrial Park of Graphic Arts
PIESB  Eco-Efficient Industrial Park of San Benito
PPP  Private Public Partnership
PPSEZ Phnom Penh Special Economic Zone
RECP  Resource Efficient and Cleaner Production
SCIP  Shanghai Chemical Industry Economic and Technology Development Park
SDA  Shenyang Development Area
SEZ  Special Economic Zone
SME Small and Medium Enterprises
SSEZ  Sihanoukville Special Economic Zone
TEDA Tianjin Economic Development Area
TLIP Thang Long industrial park Corporation
TSDF Treatment, Storage and Disposal Facility
VSIPI Vietnam Singapore Industrial Park I
WISP  Western Cape Industrial Symbiosis Programme
ZNEIP Zhenjiang New Energy Industrial Park
2 Abbreviations

1. INTRODUCTION

This global comparative assessment, carried out in
twelve countries, is undertaken by the United Na-
tions Industrial Development Organization (UNIDO)
within the framework of its joint global Resource
Efficient and Cleaner Production (RECP) program
with the United Nations Environment Programme
(UNEP). The programme is aimed at scaling-up and
mainstreaming the application of RECP policies,
practices and techniques with the underlying objec-
tive to improve resource productivity and environ-
mental performance of industries, in particular small
and medium enterprises (SMEs).

Industrial Parks (IP) in emerging and developing
countries provide an institutional framework, mod-
ern services and a physical and often social infra-
structure, which might not be available in the rest of
the country. The concentration of companies can fos-
ter innovation, technological learning and company
growth. Economies of scale of the supply of servic-
es and facilities reduce the costs for companies, thus
successful IPs contribute to high growth regions and
national economic development. However the eco-
nomic gains often come at a loss of environmental
quality within and around industrial estates. Envi-
ronmental issues have often not been fully consid-
ered and integrated into the planning and construc-
tion of IPs (UNEP/SEPA, 2001). For example in Chi-
na, problems have arisen due to the rapid growth of
IPs, despite regulations and awareness of environ-
mental management (UNEP/SEPA, 2002). Impor-
tant environmental issues include water, waste water
and waste management, in addition to air emissions,
odour and noise. In this regard, water shortages are
becoming increasingly serious presenting a possible
threat to the development of IPs and water security in
general. Similarly with growing production and con-
sumption there is an increase in waste, which needs
to be handled properly.

There is a difference between creating green indus-
tries and the global process of the greening indus-
tries (UNIDO, 2011). The creation of green industries

implies the achievement of the industrial supply of a
diversified set of environmental goods and services,
such as clusters of renewable energy developers or re-
cycling and safe disposal of waste streams. The sec-
ond category, the greening of industries, refers to all
industrial activities. It entails the waste and emission
reduction in individual plants, through a high level
of coordination of their individual environmental
initiatives. Another example is through waste (solid,
liquid, gaseous) treatment in collective facilities for
reuse by other enterprises. For RECP implementation
the second category of greening industries is most
important. IPs are very suitable because of their scale
which leads to large scale achievement of plant lev-
el resource efficiency resulting in waste streams that
can then further be collectively recovered.

An industrial park in which companies cooperate
with each other and with the local community try-
ing to reduce waste and pollution, efficiently share
resources and help to achieve sustainable develop-
ment, with the intention to augment economic gains
and improve environmental quality, can be called an
Eco-Industrial Park (EIP). (e.g. Lowe, 1997)

The reported potential advantages of environmental
management at the level or industrial parks include
(UNEP/SEPA, 2001a):

e IPs are export oriented and therefore the envi-
ronmental management practices of IP compa-
nies become gradually in line with international
standards

» Environmental management should rely on mea-
surements to achieve high efficiency.

* Environment affects investment; eco-industrial
parks put more effort in controlling environmen-
tal quality than normal areas.

e EIPs can serve as special designated areas to test
new environmental management practices and
advanced instruments.

A positive net economic effect is made by many en-
vironmental investments and services because they
make manufacturing more efficient, i.e. decrease in
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waste, energy efficiency and loss of materials. They
also lower the costs of environmental compliance.
Where benefits are properly shared between the park
management and its tenant companies, all parties
can benefit. The park manager can recover some of
the costs made for environmental management ser-
vices by charging fees to tenant companies. Some en-
vironmental services can also be provided by private
contractors which can charge a fee which is lower
than the costs saving (Europe and Central Asia Re-
gional Conference on industrial parks, 2012).

An overall challenge for the global RECP programme
is to develop, trial and promote approaches to scale-
up and mainstream the application of RECP, through:
reaching out to many individual enterprises in a re-
gion or sector; collective application of RECP e.g. in
resource conservation facilities through economies of
scale; and finally through industrial ecology or indus-
trial symbiosis. Industrial symbiosis is the exchange
of by-products of one company (or sector) by other
companies (or sectors) in close geographic proximity
(Chertow, 2000). More broadly, industrial ecology can
be described as the design of industrial infrastruc-
tures as if they were a series of interlocking ecosys-
tems with interfaces with the natural global ecosys-
tem.

An industrial zone, sector or park can turn into an
eco-industrial park through the combination of the
following factors:

1. Plant level efficiency: resulting in minimization
of waste and emission generation from individu-
al enterprises

2. Collective synergies: resulting in optimized re-
source exchanges between companies.

3. Environmental and utility systems

4. Proper zoning and planning

5. Environmental management of park operations

The ultimate aim is to almost zero the net generation
of waste, effluents and emissions. The term Eco-In-
dustrial Park (EIP) has become the umbrella term for
parks practicing collective environmental initiatives
in their design, construction and/or ongoing opera-
tion and management (UNIDO, 2014). Environmen-
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tal and utility systems and the impact of zoning are
discussed in the following chapter.

The stakeholders involved in establishment of or
conversion into an eco-industrial park are:

» Developers and investors, private or governmen-
tal, who are often mainly concerned with eco-
nomic return from land conversion into indus-
trial park and may be concerned that good envi-
ronmental practices are costly

* Government decision makers and managers, re-
sponsible for setting environment and industrial
standards, providing policy and investment in-
centives and thereby enabling industry creation
in industrial parks

* Company decision makers including future and
present tenants

» Environmental managers employed by present
and future tenants and providing services to ten-
ants and park managers

» Consultants for environmental planning of EIP

 Involved public, in particular communities di-
rectly affected by the industrial park

 International community, including bilateral
and multilateral aid agencies and international
financial institutions

* Customers whose pressure and awareness may
influence the decision makers and the private
sector

Their impact depends on their
environmental awareness and

scope of their responsibility.

Eco-Industrial Parks have been assessed in various
comparative studies, mostly in developed countries
(Geng et all, 2008; Massard et all, 2014; Van Berkel,
2006). A key lesson is that EIPs simultaneously re-
quire innovations in business relations, between
companies, and resource flows (Van Berkel in UNI-
DO, 2012). The benefits for all involved enterpris-
es include reduced net waste generation and/or re-
source consumption; the adoption of new technolo-
gies towards resource conservation; the creation of
new products and the provision of environmental
services to urbanized areas. The identification, eval-
uation and eventual realization of such innovations

involve both the assessment of industrial processes
and their resource consumption and by-product gen-
eration, as well as synergies and networking among
enterprises. Third party facilitation is critical for
such eco-innovation and can contribute to embed-
ding environmental awareness and action at the level
of enterprises and their staff.

So far the following drivers for EIPs in developing
and emerging countries have been promoted:
» Environmental and resource conservation benefits
» Operational costs saving
e Technology learning and adaptation.

However an in-depth analysis of the driving factors
behind EIP developments, specifically in developing
and emerging economics, is still lacking.

UNIDO therefore sets out to document in compara-
ble manner 33 examples of EIPs in 12 developing and
emerging economies, including their policy context
(Cambodia, China, Colombia, Costa Rica, Egypt, El
Salvador, India, Morocco, Peru, South Africa, Tunisia
and Vietnam). This report provides an in-depth com-
parative analysis of the results of the country case
studies, to understand the environmental, social and
economic benefits. This allows the extracting of good
practices and success factors and the subsequent for-
mulation of future recommendations. This study
contributes to the understanding and scaling-up of
the environmental and economic benefits to a larger
number of industrial parks and their occupant com-
panies. The full details of each case can be found in
separate on-line publications on www.recpnet.org.

Industrial-urban symbiosis fosters inclusive and sustainable development through outward integration

Company <= Industrial Park <= Sustainable Cities

e Resource Efficienct and Collective resource Sustainable symbiosis:
Cleaner Production (RECP) efficiency solutions e Waste Management
e Low-carbon technology and shared: ® Recycle
® Green chemisty ® Resources e Corporate Social
e Renewable energy e |nfrastructure Responsibility
e Energy efficiency e Supply
e Services
0
[ | 0
ae___ =H
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2. CHARACTERISTICS OF THE CASES

This chapter covers key characteristics of the assessed
case studies. The results show a high variety among
the cases, related to the country of origin, location,
industry mix, ownership and various other factors.
This variety reflects the boundary conditions in
which eco-industrial park development takes place.
Thirty three cases in over twelve countries have
been analysed in total. The countries are as follows:
China, India, Vietnam, Cambodia, Egypt, Morocco,
Costa Rica, Colombia, El Salvador, Peru, South Africa,
Tunisia (see Table 2.1). The common features of these
countries is that they all have developing or emerg-
ing economies with a GDP per capita ranging from
$2600 (Cambodia) to $12900 (Costa Rica).

Members of the RECPnet in the respective countries
have identified and reviewed several cases of eco-
industrial park developments in their home coun-
try. For each case the following information was col-
lected: history or eco-industrial story; achievements

and practices implemented; economic, environmen-
tal and social benefits; monitoring and evaluation;
best practices, drivers and success factors; needs, dif-
ficulties and lessons learned, and perspectives and
outlook. The reviewers collected information from
various sources, including planning and policy doc-
uments, technical reports and direct data collection
from park managers and tenant companies.

This chapter describes some of the cases and discuss-
es briefly the stage of development, characteristics,
sectors, EIP locations, ownership, number of SMEs in
IPs and physical infrastructure.

Stage of development

Table 1 shows the development stage of the IPs and
EIPs and whether each is in full operation or not. The
stage of development is indicated by the parks them-
selves.

TABLE 1: DEVELOPMENT STAGE OF EIP CASES

YEAR OF

COUNTRY DEVELOPMENT STAGE

ESTABLISHMENT

Cambodia PPSEZ

Not fully operational 2008

SSEZ Not fully operational 2008

SCIP became a National Demonstra-

China SCIP

tive Eco-industrial Park in 2012

Guangxi Xianggui Sugar

In development

1996 (start EID 2008)

planned, construction
period is 2010-2025 in

Group two phases

ZNEIP Fully operational 2009

DDA Fully operational 1984 (start EID 2000)
TEDA Fully operational 1984 (start EID 2000)
SDA Fully operational 1988 (start EID 2009)

Colombia PIEAG

Being in the park more costly than

2003

outside, reduces competitiveness

PIESB Planned, not realised
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1990 (start EID 2007)

COUNTRY
Costa Rica

Egypt

El Salvador

India

Morocco

Peru

South Af-
rica

Tunisia

Vietnam

CIP

6th of October City
10th of Ramadan City

El Pedegral

Miramar

IP Nacharam and IP
Mallapur

APSEZ

Mahindra World City
Vapi Industrial Estate
Naroda Industrial Estate
Satchin Industrial Estate
Sidi Bernoussi

Tangier Industrial Park

EcoPYMES Pantanos de
Villa

EcoPark Callao

EcoPark Pucallapa

Western Cape Industrial
Symbiosis Programme
(WISP)

Capricorn Park

Rustenburg Platinum
Mines Limited (Ltd)

Bizerte Economic Activities

Park (BEAP)

Industrial Area of Djebel
Oust and Bir M‘Cherga

Thang Long industrial park

(TLIP) Corporation

Vietnam Singapore Indus-

trial Park I (VSIP I)

DEVELOPMENT STAGE

Pilot with GIZ

Fully operation IP, EIP not imple-
mented yet

Fully operation IP, EIP not imple-
mented yet

Operational, unclear what is EIP ex-
actly

Not fully operational
Pilot

Greenfield project, still under devel-
opment

Fully operational
Fully operational
Fully operational
Fully operational
Fully operational
data missing

Fully operational

Fully operational

In development

Virtual, inception phase

Not fully operational

Fully operational

Fully operational IP, but not imple-
mented EIP yet

Pilot

Fully operational

Fully operational

YEAR OF ESTABLISH-

MENT

1985 (start EID 2012)

1979

1977

1994
2001

1967 (start EID 2004)

2007

inaugurated in 2002
1967-1968

1964

1984

1960s

1975
1989

2008

2009

virtual

1998

1931/restructuring in
1994

1993 in operation since
1996

1981

1997

1996
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Some IPs are planning to implement EIP practices
(the two Egyptian IPs and SSEZ Cambodia), some
are pilots (IP Nacharam and IP Mallapur India and
CIP, Costa Rica) and others are demonstration parks
(TEDA and SCIP, China). APSEZ, in India, is a green-
field project, still under development.

Other industrial parks call themselves EIP or “eco-
park” but are still rather premature with respect to
eco-industrial development. It appears that govern-
ments have different approaches and different stan-
dards for EIP. Not all IPs designated as EIP indeed
display EIP features. For example the three Peruvian
IPs are all called “eco-park”, but are not yet EIPs, con-
sidering the lacking experience in implementing re-

source efficiency at enterprise level and collaboration
for waste and by-product exchanges.

Some IPs, such as the two Cambodian cases, are not
yet fully operational. In some countries the creation
of an EIP is risky because of the investments needed
and the uncertainty of companies coming to actually
establish themselves in the IP. On the list several IPs
are not fully operational, meaning that some land or
even factory units are not utilized, giving rise to inef-
ficiencies in land use. This is a serious issue for plan-
ners of EIP and IP, see Box 2.1.

Box 2.1 APSEZ (India):

A GREENFIELD ECO-INDUSTRIAL DEVELOPMENT PROJECT

In 2004 Andhra Pradesh Government started to
foster Eco-Industrial Development (EID) in IPs.
The case of Nacharam and Mallapur was the first
pilot. The results were used for conversion of oth-
er IPs and for establishment of new IPs. APSEZ
was identified as ideal case for a planned EIP. The
measures included Green SEZ (policy level) guide-
lines, Environmental Management Cell (park lev-
el), Eco-club and Eco-Profit (unit level) and Skill
Development Centre and Eco-Drive (society level).

EID at APSEZ included site selection, environmen-
tal impact assessment, site and land use planning,
green belts creation, establishing management
structure for environmental management, moni-
toring of performance of the zone and industries,
improving waste and water handling, supporting
industries in RECP measures, strengthening the
environment, utility and related industrial infra-
structures and more.

Resettlement of villagers took place in a con-
sidered way on mutually agreed terms and
their living conditions improved at the new site.

Because APSEZ was newly planned, Site Master
Planning was important. It helps a park to attract
investment and create a competitive industrial en-
vironment. Zoning of the site was done to explore
synergies between the units and reducing the
stress on environment. Industries with significant
environmental impact were restricted from the
park. APSEZ contains a one stop service centre of
$2.2 million to ease administrative difficulties. So
overall APSEZ is attractive as it is relatively new,
the location was carefully selected, Andra Pradesh
Industrial Infrastructure Corporation (APIIC) is an
experienced planner with land use planning. How-
ever because the park is new it is not fully opera-
tional and many facilities have not been installed
yet, for example hotels and restaurants and tech-
nical facilities lack wastewater plants. Being the
first planned EIP in India, the state has invested
heavily as it saw potential to reduce the environ-
mental and social impacts of industrialisation
while increasing the economic benefits. As a re-
sult, there are currently only 13 units operating at
APSEZ.
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TABLE 2: CHARACTERISTICS OF THE CASES

COUNTRY

Cambodia

China

Colombia

Costa Rica

Egypt

El Salvador

India

Morocco

Peru

South Africa

Tunisia

Vietnam

CASE

PPSEZ

SSEZ

SCIP

Guangxi Xianggui Sugar Group
ZNEIP

DDA

TEDA

SDA

PIEAG

PIESB

CIP

6th of October City

10th of Ramadan City

El Pedegral

Miramar

IP Nacharam and IP Mallapur
APSEZ

Mahindra World City

Vapi Industrial Estate

Naroda Industrial Estate
Satchin Industrial Estate

Sidi Bernoussi Industrial Park, Casablanca
Tangier Industrial Park

Industrial Park «<EcoPYMES Pantanos de
Villa»

Industrial Park «EcoPark Callao»
Industrial Park «EcoPark Pucallapa»

Western Cape Industrial Symbiosis Pro-
gramme

Capricorn Park

Rustenburg Platinum Mines Limited
(Ltd)

Bizerte Economic Activities Park

Industrial Area of Djebel Oust and Bir
M‘Cherga

Thang Long industrial park Corporation

Vietnam Singapore Industrial Park I

AREA (HA)

360
528
2940
266
900
104000
34000
44800
0.4
Not available
45
3600
5847
10.4
8000
364.2
2264
630
1140
363
749
1000
138

13.7

4600
44

virtual
70
16000
81
228

274
500

NO. OF
COMPANIES

38
27
71

4
30
4000
10000
1300
88
78
33
1400
1300
12
1
681
13
62
1696
1100
600
600
107

300

3180
80

virtual

180

1

62

105

78
240

NO. OF
EMPLOYEES

10000
11000
17000
1350
2000
256000
484800
300000
400
Not available
9000
140000
129000
6500
493
17000
2738
35000
247000
30000
45000
50000
25000

3670

25000
0

virtual

Not available

20706

5470

23000

63600
96367
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Case characteristics

Table 2 shows the area (ha), number of companies and
number of employees in all the cases. The cases show
large variations in numbers. There are a few very
large parks: Chinese TEDA with some 10,000 compa-
nies, Chinese DDA with some 4,000 companies and
Peruvian Industrial Park «EcoPark Callao» with 3,180
companies. Furthermore, there are a few IPs with
1,000 to 1,700 companies: Chinese SDA, Egyptian 6th
of October City and 10th of Ramadan City and Indian
Vapi and Naroda industrial estates. Very small num-
ber of companies in the IPs include the mine Rusten-
brug (1 company with multiple mines and processing
units)), Guangxi Xianggui Sugar Group (4), El Salva-
dorian El Pedegral (12) and Miramar (11) and Indian
APSEZ (13).

Some IPs offer fewer space for rather large compa-
nies, whereas other IPs host numerous companies yet
mostly SMEs. IPs with a particularly high employ-
ment (more than 100,000) are as follows: the Chinese
DDA, TEDA and SDA, Indian Vapi, the two Egyptian
IPs and Vietnamese VISP I. These high numbers are
indicative of the economic and social importance of
the respective IPs.

Many of the parks have a relatively high number
of people living in the vicinity of the park. Almost
4 million live near MWC (and within MWC 100,000
see Box 4.2), more than a million inhabitants for
DDA, TEDA and SDA and more than 100,000 for SCIP,
the Egyptian cases, El Pedregal, Sidi Bernoussi, Eco
PYMES and Callao.

The year of establishment (see also Table 1) varies
greatly. Some Indian, Moroccan, Egyptian and Chi-
nese parks are rather old. The mine Rustenburg even
originates back to 1931 yet has been modernized mul-
tiple times since its first establishment. It was found
that the IPs that are older are more likely to have
highly deficient environmental infrastructure (lack-
ing effluent treatment, etc.), use of old technologies
as well as poor zoning. All the industrial parks have
started with EID from the year 2000 or later.
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Sectors

Most IPs are home to multiple sectors of industry.
Most common are (petro) chemicals, manufacturing,
textile, pharmaceutics, (agro) food, dyes and auto-
motive. A few IPs consist of only one sector: ZNEIP
China (photovoltaic), PIEAG Colombia (graphic arts
industry), PIESB Colombia (tannery), and Peruvian
EcoPark Pucallapa (especially wood based industry).
Mahindra World City contains only non- and low en-
vironmental impact industries as it is also a green
city. The same holds for Capricorn, see Box 2.2.

EIP located in ecological areas

One observation is that some IPs have been purpose-
ly created in the vicinity of natural reserves to pro-
vide a home for industrial development. For example
EcoPYMES Pantanos de Villa is located adjacent to a
wildlife refuge wetland, and EcoPark Pucallapa is in
the Amazon forest. Capricorn Park (Box 2.2) in South
Africa is located on environmentally sensitive land
with high biodiversity. The Chinese Dalian Develop-
ment Area (DDA) is located in the Dalian Municipal-
ity. Dalian is a famous tourist city on an ecologically
sensitive peninsula. Planning an industrial zone next
to a natural reserve should only be considered where
no suitable location alternatives are available and
with strong environmental safeguards.

Box 2.2: CAPRICORN PARK

Capricorn Park South Africa is located next to
an environmentally sensitive zone with high
biodiversity. All tenant companies are therefore
subjected to a strict environmental screening
process, prior to receiving approval to locate
and operate in the park. The fact that the de-
velopment site was located within such a biodi-
verse landscape meant that Capricorn Park was
required to sign an Environmental Agreement
with the Cape Town City Council. Only commer-
cial and light manufacturing companies are al-
lowed.

Box 2.3:
BUSINESS MODEL OF VISP |

Vietnam-Singapore Industrial Park | is a sym-
bol of Vietnam-Singapore cooperation, and has
been considered one of, if not, the most suc-
cessful industrial park in Vietnam from a sus-
tainable development perspective. VSIP | has
contributed to the socio-economic growth
of the region and the country with a total in-
vestment capital of US$ 2.62 billion from 240
projects of 22 countries all over the world.

It is developed as a joint venture between Be-
camex IDC Corporation, Vietnam and Semb-
corp Development Ltd (SDL), Singapore. Be-
camex IDC Corporation, one of the most suc-
cessful state-owned enterprises in Vietnam
belonging to the Binh Duong Province People’s
Committee, holds 49% of the legal capital.
The remaining 51% is held by Sembcorp Devel-
opment Ltd, a 100% owned subsidiary of Semb-
corp Industries which is a trusted provider of
essential energy and water solutions as well as
developer of integrated townships and indus-
trial parks in the region.

Ownership

Among the case studies there exists a difference
in ownership of land, companies and park (its col-
lective infrastructures and built environment, e.g.
roads, water and energy supply and waste and efflu-
ent treatment). In addition there is a difference be-
tween involvement of public or private sector in the
development phase of the EIP and the operation of
the EIP. Most common is public investment or a pri-
vate public partnership (PPP) for development stage
with private ownership for companies. Many IPs are
also home to state-owned companies. In addition,
some parks have more foreign investment than oth-
ers, a situation that is often resulting directly from
special investment incentives and economic policies
that apply to such special economic zones.

For example, SSEZ is a PPP founded by a Cambodian
and Chinese company. Another example is the Viet-
namese IP VISP I (see Box 2.3). Another IP with for-
eign investment is TLIP, which is jointly established
between Sumitomo Corporation, a world’s leading
integrated trading house of Japan and Dong Anh Me-
chanical Company, one of the most successful Viet-
namese companies under the Vietnam Ministry of
Construction. The companies are Japanese or Viet-
nam/Japanese joint stock.

The land in many cases is owned by the government

(like all Chinese IPs except Guangxi Xianggui Sugar

Group). Privately owned land applies to CIP, Costa
Rica, PIEAG Colombia, El Pede-
gral, El Salvador, two cases in
South Africa and the two Mo-
roccan IPs.
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Number of SMEs in IP

Another key factor is the number of small and medi-
um enterprises (SMEs) within the reviewed IPs. SMEs
are often labour intensive and can play an important
role in providing jobs and incomes at the regional
and also local level around the IP. Some IPs mention
the high number of SMEs as a cause for the higher
level of pollution, as is the situation with Vapi Indus-
trial Estate, India (Box 2.4). SMEs at DDA, TEDA and
SDA do not receive adequate support for their EIP ef-
forts. This is due to the fact that under national reg-
ulations, such as the Chinese legislation, medium-
and small-scale projects, unlike larger companies,
can easily bypass the compulsory cleaner production
audit requirements. Additionally, managers of SMEs
have relatively lower environmental awareness and
often regard environmental protection as a burden.
Thus, the growing number of SMEs has caused sig-
nificant negative environmental impacts. This is why
TEDA decided to support SMEs in obtaining the ISO
14001 certification, which is costly in China. The Ad-

Box 2.4: VAPI

This particular cluster was chosen for a RECP
case study as Vapi is a core industrial cluster of
Gujarat. According to the Indian Institute of For-
eign Trade, SMEs contribute to about 6% of the
country’s GDP. The Vapi SMEs are facing a lot
of challenges, such as rising energy costs, poor
effluent treatment plant performance, sludge
generation, potential pollution load, use of old
technologies and lack of proven technologies.
As such SMEs have been facing the problem of
compliance with environmental standards and
are facing challenges in operation and mainte-
nance. More specifically, the poor performance
of the CETP was one of the factors for the Indus-
trial Estate Vapi being categorized as critically
polluting in the year 2009, and hence starting
an environmental remediation trajectory with
inclusion of EIP developments.
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ministration Commission (AC) at TEDA provided a
subsidy of 30,000 RMB consulting and certification
fees. 240 companies at TEDA passed the certification.
At DDA the AC compensated up to 50% of the con-
sulting and certification fees, resulting in 119 compa-
nies passing the certification. SDA does not provide
any financial subsidy to its tenant companies for ISO
14001 certification due to its lower public budget. Un-
til August 2013, only 55 tenant companies had passed
the ISO 14001 certifications.

Physical infrastructure

Below is a table listing the physical infrastructure
possibilities as mentioned by the cases. The infra-
structure is either provided by the local, provincial or
national authorities, as well as by private companies
(subcontracted by the IP) or by the IP as collective
service. Companies of an IP may have to pay for some
of these products and services.

For example Mahindra World City has contractors for
security, waste management, water supply and sew-
age treatment.

For some IPs the creation of physical infrastructure is
essential as there is a lack of infrastructure in the rest
of the country. As such an IP with good infrastruc-
ture is more likely to attract investments from more
companies, which is a major concern in developing
and emerging countries.

TABLE 3: PHYSICAL INFRASTRUCTURE PROVIDED
TO TENANT COMPANIES IN THE CASE STUDIES

PHYSICAL INFRASTRUCTURE

Collective road network

Collective solid waste Telecommunication
Collective water supply Security

Water supply from outside IP Health clinic

Power supply from IP Bank

cogeneration Bus station

External power supply

Railway Sanitation

Port Private well water
Airport Rain water harvesting
Greening landscape Storm water drainage
Recycling Lights
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3. IMPORTANCE OF ECO INDUSTRIAL DEVELOPMENT

This chapter and chapter 4 demonstrate that when
an EIP is planned and developed in a proper way, it
can bring major environmental, economic and social

3.1 ENVIRONMENTAL BENEFITS

The environment can benefit greatly from EIP devel-
opment with the main types of environmental ben-
efits listed in Table 4. These include reduction in air
emissions, reduced energy and water consumption
and reduced discharges of wastewater. The types and
relative importance of environmental benefits vary
largely between EIPs and to a large extent reflect the
differences in the industrial structure of the EIPs,
such as composition of tenant enterprises by sector,
size and level of technology and management. Equal-
ly important for the reduction of environmental im-
pacts are the development of relevant indicators and
their monitoring (chapter4) and the enforcement of
environmental and related policies and standards
(chapter 5).

The most commonly mentioned achievements in en-
vironmental management are treatment of waste-
water (e.g. VSIP I is the first industrial park in Viet-
nam to have a common wastewater treatment facility
which is a complete and modern system), treatment
of emissions and odour (companies have to install
their own systems), treatment of solid and hazardous
waste, and management of green zones with tree and
plant coverage (e.g. 30% of area cover).

As mentioned in chapter 2, some IPs are located in
ecologically sensitive areas. The management of
these parks observes very strict environmental stan-
dards in order to limit the impact on the natural re-
serve. These parks also consider the preservation of
biodiversity as a priority, for example ECOPYMES and
Pucallapa in Peru.

Several IPs that were included in this comparative as-
sessment, caused very severe pollution in the past,
and despite praiseworthy improvements, still remain
significant polluters. As a result, some parks have de-
cided to close down the most polluting companies.
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benefits. It illustrates that eco-industrial develop-
ment can foster economic and social growth whilst
safeguarding the environment.

TABLE 4: REPORTED TYPES OF
ENVIRONMENTAL BENEFITS

ENVIRONMENTAL BENEFITS

Reduction of air pollution

Reduction of soil pollution

Reduction of volume and load of waste water dis-
charges and pollution of ground and surface waters

Mitigation of emissions of CO, and possibly other
greenhouse gases lowering contributions to climate
change

Reduction of water consumption

Reduction of energy use through energy efficiency,
energy recovery and use of renewable energy

Preservation and protection of biodiversity and na-
ture

Reduction in solid and hazardous waste

Reduction of product losses

Creation of green space in and around the industrial
park

Reuse, recycling and recovery of waste

Water conservation through planting of drought re-
sistant plants

Reduction in space needed for waste storage

Disaster risk reduction

At DDA in China almost 100 industrial plants have
been closed because of inefficiency and resulting
high pollution loads. Also at Naroda Industrial Estate
several companies had to close down in the 1990s
because of pollution in the villages nearby. Vapi In-

Box 3.1: RUSTENBURG
PLATINUM MINES

The Rustenburg Platinum Mines is a spread-
out, integrated mining, minerals processing
and metallurgical complex with severe envi-
ronmental impacts. The Rustenburg Waterval
smelter is the world’s largest platinum smelt-
er. Through modernisation, the SO, emissions
dropped significantly. Operations are very en-
ergy intensive. Mining operations remain the
largest user of energy through compressors,
winders, pumps, ventilation and cooling sys-
tems. Smelting and concentrating are the sec-
ond largest users of energy through the furnac-
es and flash driers, followed by refineries which
use the least energy. In an effort to enhance
energy efficiency at their mining operations,
Rustenburg have replaced conventional boilers
with heat pumps at all mining change-houses.
All operations have environmental manage-
ment systems that are ISO 14001 certified.

Box 3.2: CLIMATE CHANGE
AND ENVIRONMENTAL
BENEFITS AT NARODA
INDUSTRIAL ESTATE

At Naroda, studies were carried out by the Gu-
jarat Cleaner Production Center (GCPC) to as-
sess the vulnerability of industries to climate
change because of severe droughts in Gujarat.
In the past forty years, Gujarat has experienced
12 years of drought and the recurrence of ma-
jor drought events has decreased substantially
during this period. Also there are expected to
be more severe rainfall events

Naroda Enviro Projects Ltd. (NEPL) has set up
two main projects at Naroda: a Common Efflu-
ent Treatment Plant (CETP) of 3 million liter per
day (MLD) capacity, which is providing services
to the polluting industries located on the Naro-
da Gujarat Industrial Development Corporation
(GIDC) Estate, and the first Hazardous Treat-
ment, Storage and Disposal Facility (TSDF) to
which over 1400 enterprises dispose their haz-
ardous waste. The German International Devel-
opment Agency (GIZ) has supported the devel-
opment of EIPs in Gujarat since 2010, and pi-
lot projects and capacity building (2012) took
place together with GIDC and GCPC.

dustrial Estate is an industrial park dating back from
the 1960s. They have initiated several environmental
initiatives, including industrial symbiosis (Table 5).
However, much more is needed in particular to mini-
mize and treat industrial sewage. Because Vapi is list-
ed as a critically polluted area, no expansion of pro-
duction activities has been allowed for the last four
years, creating a significant driver for companies to
become more resource efficient as a means to expand
and improve their competitiveness.
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Industrial Symbiosis

The concept of Industrial symbiosis (IS) is attracting
more and more interest as a way to foster environ-
mental benefits at a large scale, since companies use
each other’s waste steams as alternative inputs. The
benefits from industrial symbiosis can be very signif-
icant, as is illustrated by the various cases that have
applied industrial symbiosis. Table 5 lists the various
forms of IS in the cases.

The application of IS though remains fairly new and
many IPs are just starting to explore the possibilities
of IS. It is however a typical component of an EIP.
One way to increase IS is through the application of
a dedicated facilitation programme as was done in
TEDA and Western Cape (WISP, see Box 3.4).

An example of an IP with little IS is Capricorn Park in
South Africa. Although outlined in its Environmen-
tal Management System (EMS), very little actual IS is
evident at Capricorn Park, South Africa. As such, the
Park appears to be more ‘environmentally friendly’
than ‘eco-industrial’ whereby strict policies regard-
ing wastewater, air pollution and biodiversity man-

Box 3.3: TEDA

TEDA is a success story in China, because it
has had strong leadership, international sup-
port and well-developed IS. Unlike other na-
tional EIP projects in China, TEDA received the
technical support from international experts in
its earlier EIP stage. The regional IS network
covers infrastructure sharing, integrated wa-
ter, solid waste, land and information manage-
ment. Various environmental benefits, such as
conserving natural resources, minimizing solid
waste volume, and reducing the burden of the
local landfills, have been obtained. 248 compa-
nies have joined the local IS activities, result-
ing in 42 partnerships. However, the net out-
reach of IS in TEDA remains modest, consid-
ering the size of this very large IP with some
10,000 companies.

agement are applied. However, no sharing of servic-
es, utility and by-product resources is apparent. If
any material or energy exchange does occur at Cap-
ricorn Park then it occurs at the individual, private
firm level, but practices are not actively facilitated by
the park management.

Overall we can conclude that throughout the cases
environmental benefits have been reported, albeit
with limited quantification. The active pursuit of EIP
thus clearly appears to have positive environmental
impact.

Box 3.4: WISP

The Western Cape Industrial Symbiosis Pro-
gramme (WISP) is a ‘virtual’ eco-industrial
park which seeks to build networks of busi-
nesses by identifying mutually profitable links
or “synergies”, so that under-utilized and un-
der-valued resources from one business (mate-
rials, energy, water, logistics, assets and expert
knowledge) are used by another. WISP is a free
facilitation service which uses an IS approach
to enhance business profitability and sustain-
ability. In its inception phase, this pilot project
has been initiated by the Western Cape Govern-
ment (under its green economy programme)
and is being delivered by the GreenCape Initia-
tive, a sector development agency.

The benefits of the programme are not yet pos-
sible to gauge (as it is still in inception phase
thus lacking sufficient data to track progress).
WISP is based on the successful UK National
Industrial Symbiosis Programme (NISP) and
supported by International Synergies Limited
(ISL). WISP is a novel approach to resource ef-
ficiency, and provides a potentially realisable
alternative to eco-industrial parks, especially
within the South African context where such
parks are not promoted nor prioritised within
national industrial policy.
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TABLE 5: OVERVIEW OF INDUSTRIAL SYMBIOSES IN THE CASE STUDIES

CASE INDUSTRIAL SYMBIOSIS

SCIP

Guangxi Xianggui Sugar Group

ZNEIP

DDA

TEDA

SDA

CIP

Vapi Industrial Estate

Naroda Industrial Estate

Industrial Park
«EcoPYMES Pantanos de Villa»

Industrial Park «EcoPark Pu-
callapa»

Western Cape Industrial Sym-
biosis Programme (WISP)

Capricorn Park

Bizerte Economic Activities
Park (BEAP)

Industrial Area of Djebel Oust
and Bir M‘Cherga

TLIP

Processing of various petro-chemical by-products is done by various service
companies and/or the units of the same group of companies.

Processing of sugar cane milling by-products into value adding products.

Recovery of silica waste.

A circular economy promotion centre, established in 2009, coordinates IS.

Special funds have been prepared by the administration commission to
support IS related R&D activities so that more by-products exchange oppor-
tunities can be identified among different tenant companies.

Yes, through industrial waste recovery, including tyres, lead acid batteries
and organic waste.

ITCR staff found a way to implement a new model whereby waste was to
become a raw material for other enterprises.

Plastic waste recycling by the cement industry, consumption of gypsum by
cement industry, secondary sludge for composting and more.

Currently, the industries do not access new innovative technologies or
techniques for IS. A research project was done by the University of Kaiser-
slautern (Germany) to utilize synergies of industrial ecology networking

among the companies. The four recycling projects are recycling of spent
acid, chemical gypsum, chemical iron sludge, and biodegradable waste.

No IS opportunities are identified.

IS expected for the waste management of wood.

IS is largely untapped and could be implemented in an effort to attract more
business involvement and investment.

Although outlined in its Environmental Management System (EMS), no
sharing of services, utility and by-product resources is apparent.

Options have been identified, but not yet implemented.

The recovery of the industrial waste building materials by the cement in-
dustry as raw materials was identified as an IS opportunity.

IS options (sharing of resources, raw materials exchange) still needs to be
explored and encouraged through advocacy and policy intervention.
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3.2 ECONOMIC BENEFITS

In this section, examples of the economic benefits are
presented. Primarily it is shown that the economic
benefits of EIP and IP in development can be signifi-
cant. The identified economic benefits under several
cases are listed in Table 6.

The main economic benefits are direct and indirect
employment creation, cost savings due to reductions
in waste, resource and energy consumption and in-
creased competitiveness. Some IPs also report higher
foreign direct investment in their parks.

In absolute terms the scale of economic advantages
varies largely depending on the size of the park with
the benefits of a large EIP being greater.

The indirect benefits are more difficult to ascertain
but are very important for long term economic devel-
opment and include the following: indirect employ-
ment creation through skills upgrading and training;
technology transfer; positive image; demonstration
effect arising from application of best practices; and
regional development.

Important for many IPs are the prices of energy (pow-
er, fuels, heat) and other utility costs (water, waste
water, waste management etc.). TEDA and SDA (Box
3.5) show that sound investment in infrastructure in-
creases the competitiveness of companies within the
IP and reduces net resource costs.

Moreover, some of the cases mention the economic
benefits of IS. The value of 42 by-products exchanges
among 248 participating companies at TEDA reached
$3.36 million in 2012. The by-products exchanges at
SDA reached over $1.6 million.

Economic benefits of adoption

of good practices

Many of the good practices listed in the cases bring
economic benefits. Whilst some listed benefits are ex-
clusively linked to specific eco-industrial initiatives
others cannot be disentangled from traditional in-
dustrial park development:

TABLE 6: TYPES OF REPORTED DIRECT ECONOMIC BENEFITS

ECONOMIC BENEFITS

Direct employment
creation and income
generation

Foreign direct investment

Export growth and ex-

. . . Government revenues
port diversification

Foreign exchange Increased competitive-
earnings ness of companies

Reduced costs for waste

Reduced energy costs
management

Benefits for industrial Integration with regional,
and residential infra- national and internation-
structure al markets

Access to investment Access to environmental
capital credit lines
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Avoidance of regulatory
penalties due to waste
charges

Reduced resource costs

. . Increase in income per

More efficient material use . P
capita

Increased sales through Meeting customers’

green marketing and image requirements

Reduced costs of water Reduced costs for
consumption transportation

Improvement of the
Mixed land use planning business/investment
climate

Access to environmental
certification

e In the case of SSEZ, Cambodia, best practices in-
clude use of solar water heating on the factory
roof and use of energy-efficient lights and sky
lights, which all reduce energy costs.

e Companies located in SCIP China saw an in-
crease in profit from 2008 to 2011 with 141.2%
while total investment in environment protec-
tion was $123,7 million (2011) or 17% of total
fixed asset.

e The Guangxi IP in China reports a doubling of
income from the sales of molasses and 35% in-
crease in income out of bagasse (used for pro-
duction of paper products). Filter mud was pro-
cessed into organic fertilizer, increasing income
with $47.6 per ton. Wastewater was reused, sav-
ing up to $95,000. Sales revenue reached $37
million through improved resource efficiency,
new product sales and cost savings.

o At DDA the total gross domestic production in-
creased by 11.5% to 147.2 billion RMB.

e At TEDA the GDP increased by 4.5% in 2012 to
200 billion RMB.

e SDA’s GDP in 2012 reached 110.5 billion RMB, in-
creased by 9.41 %.

+ Costa Rican CIP listed the following yearly sav-
ings: more efficient illumination: $166,000, com-
pressed air: $86,000 and water saving: $31,000.

* Similarly El Pedegral natural lighting project:
cost $45,000 and annual saving $7,200. Water
saving investment of $38,000 resulted in annual
savings of $4,200 and improvements in irriga-
tion costed $20,000 for annual saving of $2,400.
A common wastewater treatment plant costed
$75,000 and no saving has been made. All these
measures have reportedly attracted foreign com-
panies to the park.

e Sidi Bernoussi IP had a project called Corporate
Citizenship, with an investment of $6 million.
The gains were: electricity: $3.3 million, fuel:
$3.3 million, water: $0.8 million. Another initia-
tive had an investment of $642,000 and an an-
nual gain of $638,000.

e The ECOPYMES case reports economic benefits
from reduction of waste, energy and water con-
sumption, a bio-digester and use of saw dust for
boiler instead of Freon.

» The case EcoPark Callao describes for a few en-
terprises the costs savings in water and energy
consumption.

e The Tunisian park BEAP mentions cost reduction
of fuel consumption by cement through the use
of by-product; improved profitability of operat-
ing a still in the park; reduced management costs
of waste, recovery of waste and reduced space
needed for storage of waste. Various cost saving
projects are under study.

e The Tunisian IP Industrial Area of Djebel Oust
and Bir M’Cherga also mentions recovery of con-
crete waste by the cement industry as raw mate-
rials, recovery of brick waste by the cement in-
dustry (both not implemented yet) and mainte-
nance of public lights.

e In IP TLIP Canon has achieved energy saving,
reduced water consumption, reduction of solid
waste and chemical use per production unit.

» The Rustenburg Base Metals Refiners (RBMR)
utilises large volume of water and generates a
liquid waste containing sodium sulphate. The
operation attempted to reuse this wastewater by
returning it into their processes. However, this
was not possible due to the high levels of sodium
sulphate. In the early 1990s, Rustenburg decided
to begin recovering this sodium sulphate by-
product in its solid form, which is sold to Unile-
ver for their shampoo and soap products.
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TABLE 7: ECONOMIC OUTPUT AND EXPORT EARNINGS USD MILLIONS/ HA RATIO

CASE

DDA

TEDA

SDA

6th of October City

10th of Ramadan City

El Pedegral

Miramar

Mahindra World City

Vapi Industrial Estate

Naroda Industrial Estate

Sidi Bernoussi Industrial Park, Casablanca
Bizerte Economic Activities Park (BEAP)

Thang Long industrial park (TLIP) Corporation
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ECONOMIC OUTPUT
USD MILLION /HA

1.42
0.92
0.40
0.17

0.33

0.08 (VAT)

2.75 (turnover)

EXPORT EARNINGS
USD MILLION /HA

0.58

0.17

20.58

0.01

1.76

1.06

0.33

3.46

8.25

Several parks are not fully operational (Table 1) and
still have empty lots and in some cases unutilized or
under-utilized buildings and infrastructures. Sever-
al IPs (e.g Indian APSEZ (Box 2.2) and Cambodian
PPSEZ) reported difficulties to attract companies, a
phenomenon common to any IP development. Un-
fortunately this increases the costs for the companies
already established in the IP as the costs of environ-
mental infrastructures and services have to be divid-
ed among a smaller number of companies.

Only one case mentioned direct negative economic
impacts. Some of the PIEAG companies in Colombia
experienced a decline in competitiveness, because
of the additional costs of investing in and running
more technologically advanced equipment. Some of
these companies have left the park. Other companies
in the same park have gained benefits, due to sub-
sidies provided by the environmental authority and
academy as listed in table 6.

Interestingly, Indian MWC introduced two differ-
ent indicators: Investment made per hectare of land
($0.9 million/ha) and export earnings per hectare of
land ($1.8 million/ha). Since some parks reported
economic output and export the ratio based on those
indicators can be calculated. Table 7 lists the econom-
ic output and export divided by the size of the area. El
Pedegral shows the highest export per area ratio fol-
lowed by TLIP and BEAP. The other IPs did not report
on these data. The GDP ratios are highest for DDA
and TEDA.

Box 3.5: SDA (CHINA) AND
INDUSTRIAL SYMBIOSIS

At SDA, with careful planning, a regional indus-
trial symbiosis network has been established
that covers infrastructure sharing, integrated
water, solid waste, and energy management. A
key IS effort at SDA is energy saving and ap-
plication of renewable and sustainable energy
application at the whole park level, including
the reduction of energy consumption through
the application of ground source heat pumps,
district heating, de-sulphurization and de-NOx
technologies in the local coal-burning power
plants and reduction of energy consumption for
the promotion of service sectors. Also through
symbiosis water consumption and pollution of
several pollutants have been reduced. From
economic incentives point of view, the admin-
istrative committee of SDA established a circu-
lar economy promotion fund (with a total val-
ue of $4.8 million) to support key IS projects.
The bulk of investment is dedicated to support-
ing public infrastructure at SDA for water pipe-
lines, CNG pipeline and heat pumps. This and
IS led to increased competitiveness of compa-
nies, reduced resource costs, less dependence
on coal, increased sales due to ‘green’ and
niche marketing, and other. Notably in the late
1990s Shenyang was listed as one of “ten dirti-
est cities” in the world.
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3.3 SOCIAL BENEFITS

Though not always planned in an EIP development,
the creation of a more environmental IP often in-
volves the creation of a social infrastructure as well.
The poorer the country or region is, the more im-
portant is the social infrastructure. The social infra-
structure activities consist of facilities and services.
Examples of facilities include schools, clinics, phar-
macies and financial and for services awareness rais-
ing, training of women and young people as well as
broader community services. The social infrastruc-
ture provided by the cases is listed in Table 8. Some
companies have social benefits as part of a deliberate
strategy for Corporate Social Responsibility (CSR),
such as in Morocco at IP Sidi Bernoussi with a project
for slum dwellers.

The Rustenburg example is dominated by one com-
pany (Anglo American Platinum) having multiple
operations. Environmental management at Anglo
American Platinum is characterised by an increased
focus on conducting mining and its related activities
in a sustainable manner, integrating social, econom-
ic and environmental factors in order to secure their
license to operate, minimize harm and deliver long-
term benefits to all of their stakeholders. The need to

restructure the company to restore profitability and
align production with market demand is required
for the long-term sustainability of Anglo American
Platinum. Otherwise the loss of jobs would have large
impact on the local community.

The Tunisian Industrial Area of Djebel Oust and Bir
M’Cherga have been constructing a dedicated social
centre with the aim to improve the quality of life
and hygiene as well as strengthen the existing infra-
structure, such as banking facilities. EIPs can also be
beneficial for the treatment of resettled inhabitants,
which is a very important issue in India.

In 2010, VSIP I was given the Award for Green Tech-
nology by the Vietnam Environmental Protection As-
sociation for its contribution to environmental con-
servation. A number of companies in VSIP I have ISO
14001 certification such as Procter & Gamble Indochi-
na, Uchiyama, Yakult, Esquel Garment, MHE Demag
Vietnam,Takako and Estec. As a result, these compa-
nies are continuously seeking to improve their envi-
ronmental and social performance through cleaner
production and resource efficiency solutions.

TABLE 8: REPORTED TYPES OF SOCIAL BENEFITS OF EIP

SOCIAL INFRASTRUCTURE

Vocational training
Training women

Awareness outreach

Environmental education Pharmacy

Occupational health and safety
Breastfeeding program
School and Kindergarten facilities

Customer services to clients
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Financial institutions
Recreational space

Personnel transport

Residential units
Roads to surrounding area
Transition to more sustainable land forms

Project for slum dwellers

This chapter highlights the role of governance,
management and monitoring in development, im-
plementation and ongoing operations of EIPs.

A distinction can be made between governance and
management of EIPs. The governance of an EIP deals
with the setting of rules and standards as well as the
monitoring of their implementation (with an option
for sanctions in case of non-compliance). Manage-
ment is more narrowly concerned with planning, im-
plementing and operating an industrial estate.

Information regarding the governance mechanisms
and setting of rules and standards for the surveyed

Mahindra World City is a PPP, between TIDCO
(Tamil Nadu Development Corporation, govern-
ment of Tamil Nadu) which invested $64 Mil-
lion and Mahindra Group, an Indian multination-
al Group. These two promoters brought different
skills, experience and sector specific knowledge.
The developers included sectors in which the re-
gion has competitive advantage and could be
sustained in the long run. MWC aims to be the
first Green Integrated Township in India. The ap-
proach of development was two phased: creating
new jobs through world class infrastructure, and
once that was achieved expanding the area with
a body of residential, social and leisure develop-
ments. MWC is the source of livelihood for more
than 100,000 people. Best practices include Site
Master Planning, which is a building block of EID.
It determines the success of an EIP as it reduces
the stress on environmental infrastructure, with
the possibility of exploring synergies among dif-

EIPs was highly limited and therefore did not allow
for a substantive analysis. However, information on
the monitoring was more accessible (see section 4.2).
For example governance at TLIP is done by the gov-
ernment while TLIP’s management is done by TLIP
Corporation. In addition, some cases have separate
bodies for management of the industrial estate as a
whole and the management of specific environment
or utility projects in the respective industrial estate,
e.g. its CETP and/or TSDF.

ferent industries, disaster management, emergen-
cy preparedness etc. A flexible site master plan
was designed taking into account: industries, op-
timal land use planning, resource use planning,
provision for logistics, type and quantity of gener-
ated waste water, preserving natural features (like
ponds) provision of common facilities and more.
Most important for the development of the plan
was the consideration of future conditions and
expansion. Moreover the development of MWC is
an answer to conventional chaotic urban develop-
ment models, and prevents decline in competitive-
ness of the IP over time. After ten years MWC is
still an attractive business destination for world
players. During the conception of MWC, the site
master planning was a very new concept to India.
Site Master Planning was also used for APSEZ.
However this has been less successful as at the
time of the survey only 13 units were operating at
APSEZ.



All forms of business model of the IPs are represent-
ed in the various case studies:
e Private: Guangxi, CIP, PIEAG, Rustenburg and
PPSEZ
e Not for profit association: two cases from El Sal-
vador and Sidi Bernoussi, Pucallapa, Djebel Oust
e Private Public Partnership: SSEZ, PIESB, MWC,
VISP
» State-owned: SCIP, ZNEIP, DDA, TEDA, SDA,
Nacharan, APSEZ, Vapi, Naroda, Sachin, WISP,
Eco PYMES, Callao
* Mix of all for the two Egyptian cases

The largest cases, which come from India (except
MWC), China (except Guangxi) and Peruvian Callao
are all state-owned. Currently in Egypt there are no
regulations that support the development of indus-
trial zones according to eco-industrial development
principles. The two Egyptian cases concern two very
large IPs, where the implementation of EIP has not
yet taken place.

Additionally, land use planning has many advantag-
es as it greatly facilitates the development of a new
EIP, as is explained in Box 4.1.

Awareness

Several cases mention the lack of awareness of eco-
nomic, environmental and social benefits among
government agencies, administrators and compa-
nies, as reported in the case of PIESB, Colombia.
Within China, the cases show that compared with
both DDA and TEDA, the public environmental
awareness at SDA is still lower. This development can
be attributed to the fact that people living in coastal
regions in China usually care more for the quality of
the environment due to their advanced standard of
living and growing health concerns. However, peo-
ple in inland areas or western parts still struggle for
higher income generation opportunities, therefore
paying less attention to environmental issues.

TLIP in Vietnam is a Japanese-Vietnamese un-
dertaking that targets companies with invest-
ment projects that use modern and high-end
manufacturing technologies, which are also en-
vironmentally-friendly, clean or/and energy-ef-
ficient. Reported achievements in environmen-
tal management have been the treatment of
wastewater, emissions and odour (companies
have to install own systems), treatment of sol-
id and hazardous waste, and management of
trees and plants (23% of area cover). Since all
the companies in TLIP are Japanese or Japan-
Vietnam joint stock, the average environmen-
tal awareness level is considerably high. This
understanding of environmental responsibility,
together with the requirement of the TLIP Cor-
poration, has resulted in the tenant companies
adhering to high environmental management
targets. The best examples of these companies
include leading Japanese electronics compa-
nies such as Panasonic and Canon. These com-
panies are pursuing policies guided by an eco-
efficiency perspective especially towards en-
ergy and materials. For example Panasonic is
creating model factories that not only develop
eco-products according to sustainable industry
practices, but also take a lead role in promot-
ing greater eco-awareness in the community
through outreach activities.

Training of people

Various IPs provide training and capacity building
opportunities to local people, youth and employees.
In this regard, governments should encourage coop-
erative efforts for smaller firms with joint research
and development on environmental issues, for exam-
ple, for joint use of pollution control or waste treat-
ment facilities.

To date, over 200 training workshops have been host-
ed by TEDA. VSIP I is the first industrial park in Viet-
nam which has a technical school, the Vietnam Sin-
gapore Technical School (VSTS), aiming to improve
the technical skills of the local workforce. Vapi In-
dustries Association and Indian Chemical Council
have organized many seminars and awareness pro-
grams in the past for the benefit of company staff
as it was recognized that management and worker
training can help incorporate cleaner technologies
and environmental planning into work patterns. At
Sidi Bernoussi, IZDIHAR created the “Energy and En-
vironment Upgrade” (MNEE) Committee in the year
2000 raising awareness towards industrial pollution;
training industrial owners and employees on envi-

ronmental protection; communicating on various ex-
isting grants and projects funding.

Foreign development support

In Tunisia both assessed cases are pilot projects by
UNIDO, whereby under the Integrated Technical Co-
operation Program together with the Group of Main-
tenance and Management (GMG) with CITET (Tuni-
sian Cleaner Production Centre) and Sofies (Swiss
expert), options for industrial symbiosis were identi-
fied. The establishment of industrial ecology strate-
gies in both parks has the following objectives:

e Create a dynamic collaboration between private
actors and bodies of land management;

 Identify and implement industrial symbiosis
(materials, water, energy, etc.) between existing
economic actors in the industrial area;

* Facilitate services, such as human resources, risk
and industrial safety, transport and infrastruc-
ture of the industrial zone;

» Water and energy through the recovery of waste
heat, waste water management, renewable
energies;

* Resources and waste.

Currently there is no proper wastewa-
ter treatment in the two Tunisian cas-
es, which is thus perceived as an ur-
gent matter.

Several other cases received support
from GIZ, such as IP Nacharam and
IP Mallapur, APSEZ and Vapi. Also the
Moroccan parks worked together with
international partners, as did TEDA,
DDA, SDA and WISP. The three Peru-
vian cases receive support from SECO.



About half of the IPs are currently monitoring their
performance, the other half will take-up monitoring
responsibilities in future, subject to new regulations
coming in place or will not perform any monitoring
tasks. Clearly, monitoring is a condition to be able to
track progress against identified goals and set stand-
ards and hence demonstrate environmental, econom-
ic and social outcomes in efficient, transparent and
accountable manner. Monitoring is a prerequisite for
good environmental management. A successful EIP
must have monitoring to be able to assess the differ-
ences in indicators before and after the measures.

For example SCIP monitors its achievements every
year according to the National Standard for Sector-
based Eco-industrial Park, and reports to the Minis-
try of Environmental Protection (MEP). A voluntary
yearly environmental report addressed to the resi-

dents surrounding the park and the employees, im-
proves the transparency, the involvement and super-
vision of the public.

The three Chinese cases DDA, TEDA and SDA all fol-
low EIP guidelines as set under both environmental
policy and circular economy policy, with part overlap-
ping and part competing sets of indicators and hence
do not know which goals to attain. Due to their dual
position, two sets of indicators have been applied and
regularly used for monitoring: (a) the standards for
EIP, issued by the MEP in 2006, and (b) the set of cir-
cular economy industrial park indicators, issued by
the NDRC. This situation is discouraging for both the
administrative commission and the tenant indus-
tries, as they do not know what goals they should at-
tain. The underlying issue being that the responsible
agencies have not yet coordinated and aligned their
frameworks and indicators.

©shutterstock

TABLE 9: MONITORING ACTIVITIES IN EACH CASE

PPSEZ

SSEZ

SCIP

Guangxi Xianggui Sugar Group

ZNEIP

DDA

TEDA

SDA

PIEAG

PIESB

CIP

6th of October City

10th of Ramadan City

El Pedegral

Miramar

IP Nacharam and IP Mallapur

APSEZ

MWC

Vapi Industrial Estate

Naroda Industrial Estate

Satchin Industrial Estate

Sidi Bernoussi Industrial Park, Casablanca
Tangier Industrial Park

Industrial Park «<EcoPYMES Pantanos de Villa»
Industrial Park «EcoPark Callao»
Industrial Park «EcoPark Pucallapa»
Western Cape Industrial Symbiosis Programme (WISP)
Capricorn Park

Rustenburg Platinum Mines Limited (Ltd)
Bizerte Economic Activities Park (BEAP)
Industrial Area of Djebel Oust and Bir M’Cherga
TLIP

VSIP I

CETP monitoring

Only monitoring wastewater
Monitoring

No monitoring

No monitoring

Not clear, double set of indicators
Not clear, double set of indicators
Not clear, double set of indicators

Environmental management

No monitoring but environmental management

Regulations in place
In future monitoring
In future monitoring
No monitoring
Monitoring
Monitoring
Monitoring
Monitoring
Monitoring
Monitoring

Monitoring

No IP monitoring only company level

Not reported

Not clear

Monitoring

In future monitoring
Developing key indicators
Monitoring

Monitoring

Not clear

Monitoring

Monitoring

Monitoring



5. DRIVERS AND BARRIERS

Many of the drivers and barriers that are being men-
tioned in the cases are to a high degree specific to
the respective case. However drivers, such as access

5.1 DRIVERS

TAaBLE 10: DRIVERS OF EIPS

to finance and technical support, role of government
agencies, policies and importance of RECP were men-
tioned by most of the cases (Table 10).

DRIVER
Financial support for eco-oriented technology

Role of government agencies, corporations, institu-
tions and associations

Policies

Follow-up on implementation of RECP

Industrial symbiosis

Enhanced infrastructure
Resource efficiency and resource saving
Economic benefits

Need for companies to comply with legal standards

Foreign investment in EIP

Support of international organizations

Growing awareness

Receiving an award
Opportunity to improve green image
Technology support and support from universities

Local manpower and material availability
Positive impacts on local community

Site Master Planning
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EXPLANATION

Can be in line with government policies, or through
banking

Including changes in institutional structure
(Chapter 4)

Policy driven EIP, related to renewable energy, incen-
tives, tax exemption, industrial symbiosis, green build-
ing, CP (or RECP), CETP, energy saving

Including voluntary applications of RECP and carrying
out RECP assessment

Can be policy, network or other, including seed funds
(Chapter 3)

Like collective management wastewater, or near urban
area with good infrastructure (Chapter 2)

Energy, water, materials

Cost savings, in many countries energy prices have
been increasing (Chapter 3)

At present, UNIDO, GIZ, EU, Japan, UK, World Bank
Group and Switzerland

Spread to public, higher awareness in some foreign
companies

For being a good EIP

International experts, symposia

Poverty reduction, voluntary participation, infrastruc-
ture for resettled villagers

See also Box 4.2

The policy review shows a large variety in approach-
es. Most countries have no special policies for EIPs.
Some have no department or ministry dealing with
environment or natural resources. But all are aware
that they are facing growing issues of environmen-
tal pollution on the one hand and access to natural
resources that is needed in order to foster economic
development on the other hand.

The policies can be centralized or decentralized and
focus on specific environmental indicators, such as
energy efficiency. Environmental development and
industrial development can be contradictory or com-
plementary in structure. More coherence is thus
needed among agencies for environmental and eco-
nomic development. Inclusive policies also (besides
industrial growth) look at human development as
well as social responsible industrial growth.

Example of policies

A set of policies were assessed by taking into account
the local realities. For instance, a green recruitment
policy was stipulated by the Administrative Com-
mittee for SDA in 2011: all the new tenant companies
have to encourage the use of renewable/cleaner en-
ergy sources, consider filling the niche of current in-
dustrial symbiosis, construct their new buildings by
referring to national green building standards, pre-
pare their eco-design, cleaner production and waste
treatment plans before the new projects start. Other
policies include energy saving and emission reduc-
tion regulation at SDA. In order to promote industri-
al symbiosis, the AC at TEDA has also tested econom-
ic incentives (both from AC at TEDA and external).
Policies for industrial symbiosis include e-waste
management, energy saving and emission reduction
regulation, green infrastructure development guide-
lines, cleaner production promotion guidelines, wa-
ter pollution prevention and control regulation, reg-
ulation and promotion of ISO 14001 certification.

Box 5.1: INSTRUMENTS AND
POLICIES USED BY DDA

e Instruments which promoted industrial sym-
biosis

e Economic incentives: Seed funds are avail-
able to support “synergy linkages”, i.e. the
infrastructure necessary to build up indus-
trial symbiosis, such as a pipeline. The AC
has a mechanism to seek larger financial
support through channels such as low inter-
est loans or investors.

e A large set of green policies for the park
were realized, particularly more demanding
for new tenants. Policy enforcement officials
are supported by a certain budget and by ca-
pacity-building activities.

e Technology support: DDA has taken a lead-
ingrole in exchanging experience and knowl-
edge on EID locally and internationally, by
hosting 50 symposia and workshops. Addi-
tionally, AC funds R&D activities to identify
more industrial symbiosis opportunities.

e Voluntary public participation is encouraged
by information dissemination (EIP newslet-
ters, television programmes, training cours-
es), coordinated by the environmental pro-
tection bureau of the AC at DDA.

Other drivers are: experience of the developer of an
EIP, and inclusion of sectors in which the region of
an EIP has comparative advantage. Also, environ-
mental regulations of EIP attract certain compa-
nies. There is an advantage if an EIP has attracted
foreign investment. VSIP I has a strict selection and
only serves the companies with investments that use
modern, environmentally-friendly technologies or/
and energy-efficient technologies. Some of the for-
eign companies that have entered have gone beyond
meeting the requirements and actively implement
various initiatives aimed at environmental and social
sustainability.

Drivers and barriers 29




5.2 BARRIERS

In developing and emerging countries there are
many difficulties arising from lack of experience,
lack of awareness and lack of regulations and its en-
forcement. Four parks mentioned more barriers than
drivers: El Pedegral, Miramar, PIEAG and Capricorn.
Below are some examples of difficult situations that
some of the EIP cases reported:

¢ In many cases there is a trade-off between Indus-
trial Development and the Environment. (MWC
is a concrete example of development where
there is no such “trade-off” and where there is
harmony between the two.) It is important to ad-
dress issues at an early stage of the project, for
example with respect to freshwater use.

e APSEZ can be considered as the first planned
eco-industrial park in India. With no similar
large industrial development area initiated/
implemented until then in the country, it was a
risky proposition for the government to invest
a huge amount of capital in such a project. In-
vestment attracted by APSEZ has been below ex-
pectations. Many units proposed their plans for
establishing the units in APSEZ, but withdrew
due to various reasons. Currently only 13 units of
land are operational.

* Being one of old industrial estates, most of the
small scale industries are using old technologies
(Vapi). As mentioned before Vapi is critically pol-
luting.

As Sidi Bernoussi shows, companies in countries that
have a less well developed infrastructure may have
other priorities than those in countries with an ad-
vanced set-up. For example, at the project beginning,
the national context was less favourable to energy ef-
ficiency actions and inertia was observed in indus-
trial mobilization. The slow transmission of informa-
tion by industries and also by decision-makers was
also underestimated. Before the rehabilitation of the
industrial park, several companies were more con-
cerned by the lack of infrastructure than the protec-
tion of the environment.
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Box 5.2: THE CASE OF DJEBEL
OUST AND BIR M’CHERGA

Industrial Area of Djebel Oust and Bir M’Cherga
is managed by the group of maintenance and
management (GMG). It is a non-profit associ-
ation with public interest having legal person-
ality bringing together all the operators, own-
ers and occupants of buildings in the industrial
area.

e Companies that were located in the area
before the law on GMG came into force ar-
gue rightly that in their decision-making
process of purchasing a lot in an industrial
area, it was implied that maintenance of the
areas outside their own land is not their re-
sponsibility but instead it is the responsibil-
ity of the developer or the local community;

e The financial resources available to GMG
are generally very poor.

e GMG has a lack of accountability that led to
a lack of visibility and recognition by the in-
dustry of the area

Other barriers include the following:

 Excessive dependence on policies (unreliable
when policy changes)

» Lack of proper organization among companies

e Lack of management resources

e Loss of competitiveness

» Lack of reference and guidelines of what exactly
is an EIP

 Lack of awareness of government, community
(e.g. in western part of China)

» Hazardous waste management, CETP and other
facilities may not work properly, leading to high
environmental pollution

» Lack of support for industrial symbiosis and oth-
er environmental measures

» High proportion of SMEs, SMEs comply less to
environmental standards, which leads to more
pollution

» High price of fuels and natural gas may lead to
switch to coal

e Multiple sources of water supply hamper control
of water consumption

e Lack of enforcement environmental regulations

¢ Demand for environmental superior techniques
is weak in China

e Lack of proper indicators

 Problem to attract skilled workers (many IP train
workers nearby)

* Many parks are not fully operational

Clearly even if the government supports the creation
of an EIP financially and institutionally, some prob-
lems may arise due to the lack of awareness among
government officials, among company managers and
park operators. Also, there may be a lack of indicators
and enforcement. In less developed countries manag-
ers of companies are more sensitive to fluctuations in
price of energy and materials. There might also be a
need to train people from the nearby communities.

Drivers and barriers 31



6. CONCLUSION

6.1 SUGGESTIONS FROM THE CASES

In emerging and developing economies, the bene-
fits of an IP can be very large. The mere clustering
of companies can foster collaboration and innova-
tion and brings economic benefits such as cost sav-
ings. In countries where a solid basic infrastructure
is often missing, IPs are providing or improving the
infrastructure.

32 Conclusion

However, only assessing the economic gains hampers
sound development and leads to inefficient produc-
tion. EIPs go one step further. This comparative as-
sessment of various case studies proves that IPs in
developing and emerging economies can be trans-
formed towards EIPs and that doing so is genuinely
beneficial for the environment, economy and society.
Table 11 lists the suggestions made by the cases.

TABLE 11: MAIN SUGGESTIONS FROM THE CASES

SUGGESTIONS

Government should promote RECP, energy efficiency, low carbon development by set-
ting respective policies and implementing a complementary regulatory framework

Promotion of foreign investment

Policies More research efforts are needed to find innovative solutions for waste management,
wastewater treatment, energy and water efficiency, and industrial synergies between
industrial sectors
Raise awareness about the benefits of EID, promote EIP globally through national and
international policies

SMEs SMEs should also play a role in RECP and eco-construction of park
Ensure good planning, make sure companies can exchange by-products and close in-
dustrial loops, identify new eco-innovative potential

Industrial . . . . .

.. Green infrastructure is necessary for industrial symbiosis

symbiosis
Results of IS and EIP should be spread to other (E)IP projects
Management in unified manner, establish information network system, strong leader-

Organisational ship is essential, foster exchange between stakeholders, need strong company network

structure
Combination of planned and facilitated EIP model most successful in China
Need for better understanding that without sustaining ecological services, the sustain-
able social and economic dimensions of an EIP development will not be achieved
Implement pilot projects (in countries where there are no EIP yet)

EIP . . .

.. Use planning tools, such as site master planning
Training

When you have an old IP remove old infrastructure facilities, recover improper land use
planning and deteriorated ground water

Organize capacity building activities and workshops for employees and consumers

IS facilitation and

Keep facilitation as a free service and expand its outreach

networking
Perform baseline audits to assess the current state of the industrial system & surveys of
Audits water, energy and material flows, establish indicators based on records with develop-
ment over years
o . Monitoring (in EIP where it is currently not done) especially at CETP and TSDF sites,
Monitoring

and strict enforcement of pollution control
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6.2 RECOMMENDATIONS

It becomes clear when looking at the drivers and bar-
riers in chapter 5, that it can be challenging to set-up
an EIP in emerging and developing countries. Indus-
trialized countries can avail good practices that could
be adapted and adopted by developing and emerging
economies with regard to policy making or institu-
tional support and foreign investment. A long term
involvement in EIP by international organizations is
thus desirable. Companies’ policies and codes of con-
duct determine how far they can go in implementing
RECP initiatives beyond legal requirements.

In the medium term, it is important to green the in-
frastructure, which includes the following: to create
good facilities for solid waste management, waste-
water treatment and hazardous waste at the company
and collective level and to ensure good management
of these facilities.

The next step would be to enable and encourage in-
dustrial symbiosis. This indicates that when planning
anew EIP it is important to plan industrial symbiosis
directly from the beginning to optimize the location
of companies to stimulate by-product exchange.

34 Conclusion

The main recommendations informed by the various
case studies are:

1. EIPs are valuable especially in developing and
emerging countries as they are beneficial in the
form of local infrastructure and environmental,
economic and social benefits. Therefore, gov-
ernments and international organizations
should promote the development of EIPs

2. Many IPs struggle with waste management (in-
cluding hazardous waste) and wastewater treat-
ment. Even though solutions might be in place
they may not work optimally. However, waste
and wastewater management are crucial for the
environment and the IP surrounding popula-
tions. Governments need to ensure through
regulations that waste and wastewater manage-
ment take place already at an early stage of the
development of an EIP.

3. Countries importing from emerging and de-
veloping countries should inquire about the
sustainability and social impacts of imported
goods and services.

4. There is a need for a clear definition of an EIP.

As mentioned some IPs use the word EIP or Eco-
Park while not really being eco-industrial. Also
an IP like Vapi applies industrial symbiosis but
is still very polluting. This results in misunder-
standings among stakeholders on what consti-
tutes an EIP.

Planning by institutions, such as site master
planning, should be stimulated, as it is very
helpful for the development of EIPs. EIPs should
not be planned close to a natural reserve.

Two cases included climate change reduction
in their analysis, climate change will affect es-
pecially less developed countries. The creation
of EIP worldwide will mitigate climate change.
Additionally, it should be investigated whether
CDM could be applied.

Monitoring needs to be regulated and enforced
to be able to assess the successful transition to
an EIP. Some IPs need help with the selection of
indicators.

The cases show that industrial symbiosis is eco-
nomically beneficial and needs to be promoted
by policy makers

It is important that the EIPs are fully opera-
tional and attractive for companies so they stay

in the park and are attracted by the favourable
conditions. It may be beneficial for some EIPs to
host foreign companies. This may require gov-
ernment, PPP or private investment.

10. The role of the government in development and
management of an IP needs to be studied. For
example in the forthcoming policy document.

11. Some IPs that are less well developed, have their
focus more on developing the industrial sector
and companies than on integrating environ-
mental and social aspects in their park. A less
developed park has more need for communica-
tion, administration and management bodies
and exchange between stakeholders. It is very
important that institutions investigate the im-
pact of the use of old technologies.

12. There is a need for a better understanding that
without sustaining ecological services, the sus-
tainable social and economic dimensions of EIP
development will not be achieved.

It is essential that policy makers in emerging and de-
veloping countries assist companies to create more
awareness among managers, employees and citizens
nearby EIPs.
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6.3 GENERAL RECOMMENDATIONS GLOSSARY

In this final section some more general recommenda- * Planning an EIP in a natural reserve or adjacent

tions are being proposed: to it, is not straightforward. Biodiversity preser-

an industrial park in which companies cooperate with each other and with the

There is a need for clear guidelines and de-
scription on what is an EIP.

An interactive database with best practices
(e.g. for recycling and IS) needs to be developed
and be freely available online. Stakeholders any-
where should have access to low cost options for
greening IPs or developing EIPs.

ISO certification should be made cheaper so
SMEs in less developed economies can afford
it as well.

Follow up possibly through monitoring on devel-
opment of EIP/IP/technological parks.
Especially in less developed economies, inclusive
policies that include human development and
social responsible industrial growth should be
considered.

It is challenging to make rules for new EIPs or
IPs that are to be developed. The cases indicate
there is high heterogeneity. They vary in size,
type of industries, physical and social infrastruc-
ture, making comparisons difficult. There is no
ready-made single solution of RECP, IS, etc., that
fits all. Each situation has to be considered indi-
vidually.

EIP strategies should be comprehensive: in
countries with little infrastructure, environment
comes secondary for companies. However, EIP
development should include infrastructure cre-
ation as well.

More in-depth analysis is needed, e.g. to learn
about the impact of EID on SMEs and large com-
panies.

Also an analysis is needed about the suitable
policies for greening IPs or starting new EIPs.
Governments need to be aware whether it is
more urgent to green existing IPs or to try to
create new EIPs. Where possible create new EIPs
from the beginning.

Large economies face more challenges because of
the large number of IPs that are being created at
a fast pace (e.g. 6900 until 2010 in China).

Conclusion

vation should go hand in hand with environmen-
tal protection, even more so in the vicinity of a
natural reserve.

Even when an IP applies industrial symbiosis
and has environmentally friendly policies, it

still may occur that other companies in the park
cause heavy pollution. It is therefore important
to look at the overall picture of an IP or EIP.
More information is needed concerning policies
and governance, related to which body sets the
rules and standards. EIPs need consistent policy
and good governance to ensure economic, social
and environmental benefits for the country.
More research is needed to assess how economic
benefits from reducing environmental impacts,
can be maximized.

More experts in industrial ecology need to be
trained. There should be training courses for
stakeholders in the field of industrial ecol-
ogy and exchange of experiences, for example
through study visits. Policy makers should be
included as well.

There should be a strong link between EIPs and
agriculture in developing and emerging econo-
mies. If possible the benefits from EIPs should be
shared with farmers.

International support is needed for waste-
water treatment and waste management
facilities in IPs where they are currently not
present. This is an urgent matter. Since it pol-
lutes common water it affects other richer coun-
tries as well.

Environmental economists can fabricate models
to assess parameters relevant in EIP development
to support decision making.

Stakeholders in EIP and IP development need to
(be made) aware of the large responsibility they
have to care for the environment for future gen-
erations and of the gratitude of the global society
of tackling transboundary pollution.

Eco-industrial park

Greenfield project

Industrial ecology

Industrial park

Industrial symbiosis

One stop shop

local community trying to reduce waste and pollution, efficiently share resources
and help to achieve sustainable development, with the intention to augment eco-
nomic gains and improving environmental quality.

a project that lacks any constraints imposed by prior work.

the design of industrial infrastructures as if they were a series of interlocking
ecosystems interface with the natural global ecosystem.

an area zoned and planned for the purpose of industrial development.

the exchange of by-products of one company (or sector) by other companies (or
sectors) in close geographic proximity.

assistance in case of complex regulations, e.g. help with bank loans.
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Ali Abo Sena
Egypt National Cleaner ENCPC Director
Egypt Production Centre +20223916154
abosena@encpc.org
http://www.encpc.org/en/
Ing. Yolanda Salazar de Tobar
El Salvador National Executive Director
El . ysalazar@cnpml.org.sv
Cleaner Production
Salvador cnpml@cnpml.org.sv
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Centre

+503 22643210; +503 22067201
http://www.cnpml.org.sv/
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Gujarat Cleaner
Production Centre

Dr. Bharat Jain

Member Secretary
gcpcll@yahoo.com

+9179 232 44 147
http://www.gcpcgujarat.org.in/

India
Kiran Ananth
Confederation of Indian Senior Counselor
Industry (CII)—Sohrabji ~ kiran.ananth@cii.in
Godrej Green Business +910404 4185111
Centre http://www.greenbusinesscentre.com/
site/ciigbc/index.jsp
Said Mouline
Morocco Cleaner D1recto'r
Morocco Production Centre s.mouline@aderee.ma
+212 522 99 70 53
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Peru Centre for Eco- xj:iii;j:v@a;gpﬁ:é :Sorg pe
Peru ::I:cilnsciii;rtld social +511.467 19 75
P y http://www.cer.org.pe/
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South Africa National Director
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Africa Cleaner Production nraphulu@csir.co.za
Centre +27128413772
http://ncpc.co.za/
Amel Jrad
. Tunisia Cleaner Gener? | Manager
Tunisia Production Centre dg@citet.nat.tn
71 206 632
http://www.citet.nat.tn/
Nguyen Le Hang
. . Head of Information and
Vietnam National Communication
Viet Nam Cleaner Production

Centre

hang.nl@vncpc.org
+84 4 3868 4849, ext. 14
http://vncpc.org/
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http://www.cambodian-cpc.org/index.php/en/
http://www.cambodian-cpc.org/index.php/en/
http://www.cncpn.org.cn/
http://www.cnpml.org/
http://www.cicr.com/
http://www.encpc.org/en/
http://www.cnpml.org.sv/

THE GLOBAL NETWORK
for Resource Efficient and \
Cleaner Production (RECPnet) RECPret

[ RECPnet members

I RECPnet members, which participated in the study

UNIDO closely cooperates with RECPnet members, which are organizations that, as a core activity, offer resource
efficient and cleaner production services to industries and businesses in developing and transition economies.

42 RECPnet

UNIDOQ UNITED NATIONS g
=<

Schweizerische Eidgenossenschaft
Confédération suisse
Confederazione Svizzera
Confederaziun svizra

Swiss Confederation
Federal Department of Economic Affairs,

Education and Research EAER
State Secretariat for Economic Affairs SECO

For more information on UNIDO’s Eco-Industrial Park Programme, please contact:

Mr. Smail ALHILALI

Industrial Development Officer

Industrial Resource Efficiency Division — Department of Environment
Email: S.Alhilali@unido.org



UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION
Vienna International Centre, PO Box 300, 1400 Vienna, Austria
Tel: +43-1-26026-0 | unido@unido.org | www.unido.org

KSZ




	Lesezeichen I
	Lesezeichen 1
	Lesezeichen 2
	Lesezeichen 3
	Lesezeichen 4
	Lesezeichen 5
	Lesezeichen 6
	Lesezeichen gl
	Lesezeichen ref
	Lesezeichen recpnet

	Schaltfläche 1: 
	Schaltfläche 8: 
	Schaltfläche 9: 
	Schaltfläche 10: 
	Schaltfläche 2: 
	Schaltfläche 3: 
	Schaltfläche 4: 
	Schaltfläche 5: 
	Schaltfläche 6: 


