Eco-Industrial Planning Park planning at Shanghai Caohejing Hi-Tech Park 


Planning for the Transformation of 
Shanghai Caohejing Hi-Tech Park 
into an Eco-Industrial Park
Ernest Lowe*, Qiu Shoufeng** and Zang Mandan**


Research Directors: Ernest Lowe, Indigo Development and 
Zhu Dajian, Tongji University Institute for Sustainable Development

Completed under a grant from 
the Yale University Center for Industrial Ecology 

Draft September 14, 2005

 *Indigo Development  **Tongji University, School of Economics and Management, doctoral students

In the Spring of 2005 SCHTP Development Company put forward the goal of “harmonious co-existence between humans and nature; today, we  work  for it; tomorrow, we will have a brilliant Caohejing with “crystal skies, transparent water and flourishing plants.”

Indigo Development

www.indigodev.com
contact: ernielowe@indigodev.com

© 2005-6 Indigo Development

Table of Contents


Abstract
3
Research methods
3
Overview
4
Location and layout of industrial park
5
Development history
5
Resident companies
5
Existing management and infrastructure
7
Summary description of region
9
Assessment of present EIP elements
10
Community of Companies = Enterprise Association
10
Shared services
10
Community relations
11
The plan for becoming an EIP
11
Initial activities
12
Six principles
13
Management of the transition to EIP
13
Timeline
14
Analysis of SCHTP Transition Plan
15
Organization and communication
15
Education and training
16
Infrastructure
16
Resource flow management
17
Evaluation and recommendations
17
Conclusion
20
SCHTP References
21


Abstract

Shanghai Caohejing Hi-Tech Park (SCHTP) is a diverse high technology park first approved as an Economic and Technological Development zone in 1988. It is a highly successful economic development project, judging from its contribution to GDP per square kilometer (km2). In 2004 Shanghai Development and Reform Commission directed SCHTP Development Company to turn its Park into an eco-industrial park (EIP). 

SCHTP’s EIP transition process encompasses two- and five-year environmental plans created by its ISO Administration Office earlier, (SCHTP ISO Admin 2003a and 2003b) setting up an organizational structure, and developing the “Plan For Transforming SCHTP into an EIP with Remarkable Characteristics of Circular Economy” (SCHTP 2004). The Promotion Committee organized expert briefings of Park staff and a Mobilization Conference for representatives of a selection of its 1700 companies. By mid-2005 SCHTP has started the implementation of its plans. 

SCHTP’s planning demonstrates a relatively broad understanding of the requirements for becoming an EIP. The three planning documents call for innovations in Park management, infrastructure, shared services, and activities to promote efficient utilization of resource flows and reduce pollution. SCHTP’s companies tend to produce similar classes of by-products, so exchanges among them are unlikely to play a major role. The Development Company has committed to support creation of exchanges when they are feasible. 

This paper analyzes the strengths and weaknesses of the plans and recommends improvements that would increase the effectiveness of this effort. SCHTP Development Company has two inter-related goals that require a strong systemic approach: turn the Park into an EIP and fulfill the goals of the Circular Economy. Developing a holistic vision of “an EIP with Remarkable Characteristics of Circular Economy” is necessary to achieve the CE’s multi-factor improvements in resource efficiency and reductions in pollution. A major recommendation is inclusion of all departments and companies of SCHTP in the EIP effort, with each forming its own vision and plan within the overall vision. Detailing how SCHTP food services could form its vision and plan for major improvements builds upon the initial activities the plans outline for this department. 

Research methods

Data was gathered for this report through interviews of SCHTP managers (in person and by telephone) and review of SCHTP planning documents and website and resident company websites. All interviews were conducted by Qiu Shoufeng and Zang Mandan. The Interviewees include:

Zhong Xing, Director of ISO Administration Department

Wang Shihua, ISO Administration Dept. Senior Supervisor, Senior Engineer

Xai Bing, ISO Administration Dept. Secretary

Ni Qianlong, Vice Director of  Planning Department of Development and Reform Commission of Shanghai Municipal People’s Government, Senior Economist

Wu Xinhua, Program Officer of Planning Department of Development and Reform Commission of Shanghai Municipal People’s Government

Co-author Qiu Shoufeng consulted and translated four main SCHTP Development Company documents: 

· Plan For Transforming SCHTP into an EIP With Remarkable Characteristics of Circular Economy

· Two-year-plan for Improving SCHTP’s Environment (2004-2005)
· Five-year-plan for SCHTP’s Environmental Development (2004-2008)

· The Organization Structure Figure of SCHTP Development Corp.

During the process of research, the authors frequently consulted the web site of Shanghai Caohejing Hi-Tech Park ( http://www.caohejing.com). Information from the web site was usually confirmed by means of interviews, telephone calls  or other documents.

Overview 

In mid-2004 Shanghai Caohejing Hi-Tech Park (SCHP) was selected by the Shanghai office of the Development and Reform Commission to model the transition of an existing industrial park into an eco-industrial park. This is part of Shanghai’s overall plan to create a more Circular Economy (CE), with higher productivity and lower pollution. This case study reports on the organizational structure set up to achieve this, the two and five year plans, and specific projects the management team has started. (See the introduction to this report on two Shanghai EIP efforts for both EIP and Circular Economy background. For an introduction to the Circular Economy see Lowe 2004a, Shi and Qian 2003, Zhao and Lowe 2003, and Zhu 2003. For EIP definitions and strategies see Lowe 2002, Lowe and Geng 2003, and Lowe 2004b-c.) 

Founded in 1988 as a State level economic and technology development zone, SCHTP has become a highly successful home to Chinese and international computer, electronics, software, telecommunications, new materials, aerospace, and other high tech companies. By the end of 2003, the site had 330 manufacturing companies and a total of 1700 companies also including service companies, banks, hotels, restaurants, and business associations. Of the total, 451 are foreign-funded projects. The overseas firms brought a total foreign direct investment of US$3.1 billion, a key financial indicator for the success of Chinese development projects. Overall value of production is more than 10 billion yuan (US$1.2 billion) per square kilometer, a very high level for industrial parks in China. The Development and Reform Commission uses this ratio of productivity per km2 as a basic metric of Circular Economy performance. (Lowe 2005) The complex employs a total of 42,000 people, one third of whom are scientific and technical professionals. 

SCHTP’s original mission was to attract foreign direct investment and transfer of foreign technology. It now places increasing emphasis on developing Chinese firms in its core recruitment areas through functional centers: the R & D center, the scientific technological innovation center, the financial data center, and the network operation center. So its mission now encompasses being a high-tech industrial base, a technological transfer and innovation base, an export base for high-tech products, and a source for dissemination of high technology and products to other areas of China.
Location and layout of industrial park

Shanghai Caohejing Hi-Tech Park occupies six square kilometers in southwestern Shanghai (between Xuhui and Minhang districts). The land is all used for industrial and commercial businesses, without residential areas. It is 7 kilometers to the Shanghai Hongqiao International Airport, 14 kilometers to the Shanghai Railway Station, 4 kilometers to the Southern Shanghai Railway Station, 2 kilometers to the elevated light railway, 5 kilometers to the subway station, and 14 kilometers to the Shanghai Lujiazui financial area.

SCHTP is a primary site plus three additional satellite sites in the region 

· Shanghai Caohejing Hi-Tech Park New Developments Co., LTD. is the Pujiang Branch Company on another site and is part of the EIP transtion process.
· Caohejing Hi-Tech Park New Economic Park Development Co., Ltd. is located in Songjiang District and is also going through the EIP planning process.
· Shanghai Business Park is for service and commercial businesses.
Development history 

1980s – founding of Shanghai Caohejing Microelectronics Industrial Park.

July 1988 –The State Council approved Shanghai Caohejing Hi-Tech Park (SCHTP) as an economic and technological development zone, with a projected area of 5 sq. km. The aim was to attract foreign investment, transfer advanced foreign technologies and develop high-tech industries in China.
March 1991 – SCHTP was approved as a high-tech industrial park by the State Council, with an enlarged area of 5.984 sq. km. 
December 1995 – Groundbreaking for infrastructure construction in the western area of SCHTP.

1997 – SCHTP designated an innovation center as an International Business Incubator.

December 2001 – start of expansion into Pujiang Sub-Park, adding another 3 km2 to the total area of SCHTP.

March 2003 – The State Council approved establishing Caohejing Export Processing Zone in Caohejing Hi-Tech Park Pujiang Sub-Park.
Resident companies 

After fifteen years of development, approximately 1700 industrial, commercial, and service companies have established operation in SCHTP. The majority of these are smaller companies, with 330 manufacturing companies. The appendix describes in detail the manufacturing industry clusters and major technologies, including microelectronics, optical electronics, computer & software, new materials, bio-pharmaceutical, meter & instrument, and aerospace. Here we will summarize these clusters. 

Primary industrial clusters

All data is from the end of 2003.

· Microelectronics: Microelectronics enterprises in Caohejing total over 60, with revenues of RMB 3.9 billion.

· Optic-electronics: 100 optic-network electronics enterprises have revenues of RMB 7.6 billion.

· Computer & Software: 130 computer & software enterprises have revenues of RMB 13.5 billion.

· New Materials: Over 40 enterprises producing adhesives, reflectors, powders and other new materials have sales revenues of RMB 3.6 billion.

· Biotechnology and Pharmaceutical: SCHTP has 9 companies in this sector with revenues of RMB 232M. 

· Aerospace and Aviation: No information available, possibly because of military applications of much of the technology. 

· Electric Instruments and Meters: There are 13 companies with revenues of RMB 850 million. 

Since the majority of companies in these sectors tend to produce very similar by-products, company to company exchanges are unlikely to play a major role in materials management. Other forms of collaboration, such as joint contracts with resource recovery companies, to remove unused materials, are more likely to work here. SCHTP management proposes to set up a company to manage by-product utilization. There are no resource recovery companies located in the park at present (recycling, reuse, remanufacturing, etc.). 

Major companies

There are about 120 major companies in SCHTP, approximately, 1/3 of which are foreign, 1/3 state-owned, and 1/3 privately owned. Some of these firms, called VIPs in the EIP plan, include: 

· Shanghai XinZhi Electronics Co., Ltd;

· 3M China Ltd;

· Raychem Shanghai Cable Accessories Ltd;
· Philips Lighting Electronics (Shanghai) Co., Ltd;

· Lucent Technologies Optical Networks (China) Co., Ltd;

· Shanghai Datang Mobilecom Co., Ltd;

· Shanghai Belling Corp., Ltd.;

· Shanghai Advanced Semiconductor Manufacturing Corp.

Existing management and infrastructure

Shanghai Caohejing Hi-Tech Park Development Corporation follows the practice of Chinese industrial parks and zones in maintaining a large administrative staff to assure full service to resident companies. It is a public enterprise with no requirement to show a profit from its own operations. Its core mission is to further Chinese technological and economic development. The major operations of SCHTP include investment (recruitment), land development, real estate development, infrastructure construction, and coordinating with service organizations (e.g., governmental sectors, law agencies, banks, restaurants and hotels), with subsidiary companies performing each of these functions. 

Caohejing Hi-Tech Park Development Corporation is responsible for the construction of infrastructure and the management of the park. The corporation can be contracted to design and implement engineering projects; to provide services with respect to storage, transport, business, training and residing; to participate in the establishment of joint ventures and co-operative joint ventures and in the provision of facilities and service; to provide consultancy and agency services on introducing foreign technology and capital.

Environmental Management

There is no office of the Shanghai Environmental Protection Bureau in SCHTP but there is an office of the Xuihui District EPB, with representatives from other District agencies. 

SCHTP Development Company conducted environmental protection planning in the 90s, setting specific goals and measures for air, water, noise, and greening of landscape. It attained ISO 14001 certification of the park and has set up an ISO Administration Department, which is responsible for direct oversight of the EIP planning process, as well as achieving the ISO goals. It invites experts to give free training courses on ISO14000 series for the managers from companies in the park help them become certified. 

SCHTP managers said they could not supply any compiled data on environmental performance for its companies or for its own operations. It is not “an environmental statistical area” so there is no requirement for it to collect this data at either level. However, as part of the EIP planning effort they say they are collecting data on types and volumes of solid waste, hazardous waste, liquid effluents, or air emissions.

In order to further improve the Park’s environment, the Development Corporation is taking remedial measures on the quality of water in Shangaotang, paving roads with surfaces which can absorb and reduce noises, and processing consumer waste in the area in a biochemical way. 

Physical infrastructure

In the last decade Caohejing Hi-Tech Park has invested a total of RMB 800 million (US$ 9,674 million) for construction of infrastructure, including storm water and sewage lines, water supply, gas supply, telecommunications, and electricity. There is a green belt 1 km long and 20 metres wide. In general, the present infrastructure is conventional, with few features that contribute to SCHTP being approved as an EIP or model of the Circular Economy. 

All utilities are provided at a flat fee basis, without incentives for efficient use. There is no provision for treatment and reuse of stormwater or secondary use of any treated gray water. Some of the projects in the two- and five-year plans suggest a beginning of improvements. See analysis and conclusion sections of this report. 

SCHTP has no sewage treatment plant, so effluents from its companies are treated by the municipal Longhua Sewage Treatment Plant. One company, Shanghai Xinzhi Electronics Co., Ltd., has a volume of sewage exceeding the capacity of Longhua Plant. This company treats its own sewage and drains the water after treatment into public waterways nearby, with monitoring by the Shanghai Environmental Protection Bureau.

Companies generating hazardous wastes apply to Shanghai Shirong Huanjing Weisheng Ju, a governmental office licensing waste disposal companies. The company then selects one of the companies licensed for treating hazardous material in Shanghai.

Water, sewage, electricity, and gas are provided on a flat fee basis. For instance, the industry price of water is RMB 1.30 per cubic metre (US$ .15. The price of sewage is RMB 1.20. On average, electricity is RMB .6 per kwh (US$ .07) and gas RMB 1.35 (US$ .16) Thus there is no incentive for resource conservation, a gap the Circular Economy needs to fill.

The units of the physical infrastructure are as follows:

Roads: nearly 20 km of new roads have been built, main streets such as central ring road (60m in width, Hongmei Road), and Caobao Road (35m in width), which run through the Park, connecting the main line of communication to every direction of the city. A transportation network has been formed: to the Pudong International Airport and A8 Expressway in the south, to the Yan’an Elevated Road (w) in the north and to the Outer Ring Road in the west, and directly to the Inner Ring Road and light railway in the east. 

Water Supply: SCHTP has water pipelines of Φ800 mm, Φ700 mm, Φ500 mm and water pipeline network of Φ 300 mm totaled to 25 km length with, at a pressure of 1.5kg/cm.

Rainfall and Sewage: rainfall and sewage are drained separately in the park. Two set of pipelines have been completed: a rainfall pipeline of Φ450-Φ2400 with a length of 21 km and sewage pipeline of Φ450-Φ800 with a length of 18km.  Two stormwater pumping plants were built, at a speed of 6m³/sec and 12m³/sec respectively, together with a sewage-elevating pump station, at a speed of 0.5m³/sec. There is no reuse of the stormwater and it is discharged to waterways.

Electricity: a newly built substation of 110kv with a capacity of 126,000kv has been completed, as well as 9 switching stations of 10kv with a capacity of 10,000kva. At present, a substation of 35kv with a capacity of 331,500kva has been approved by the municipal government; the first phase is underway. The capacity of the station guarantees and meets the requirements of the enterprises in the Park. There is no installation of renewable energy sources.

Gas Supply: a low-pressure gas pipe of Φ300 with a length of 19km was newly built. A medium-pressure gas pipe of Φ300 with a length of 4km was buried in roads, including Yishan Rd., Qinzhou Rd., Guiqing Rd. for industry use and connection. In addition, 4 pressure-added stations were finished. In accordance with “Shanghai Natural Gas Implementation Plans”, natural gas pipelines will be gradually buried under Caobao Rd., Yishan Rd., Tianlin Rd. and Hongcao Rd to smoothly replace the original surface gas lines.

Telecommunication: a telecommunication cable with 6-18 channels runs under the roads of the Park. There is a program-controlled switchboard with capacity up to 60,000 lines and 20,000 lines now available. The optical fiber cable network was set up under the roads. China Mobile, China Telecom, China Unicom and China Netcomhave have all set up hosts or control centers in the Park.

Information platform in SCHTP.

SCTHP information system, Phase One has been completed. The LAN includes:

· High speed-backbone:1000M, entry:10/100M.

· Direct Internet through Router or PC.

· Many bandwidth capacities available, from 64K to 2M.
Static IP in the digital park supports VPN 、VoIP、 and Vide-meetings.

· Companies in the park can connect their systems into the Intranet easily.
Service centers

SCHTP has established four major functional centers to support business development and expansion:

An R&D Center to support individual company research teams and help attract new companies; 

· An Innovation Center to support business innovation;

· A Network Center to manage telecommunications;

· A Financial Data Center to support resident companies in securing financing. 

A multi-purpose administration building provides offices, restaurants, conference halls, hotels, banks, Customs, taxation, and insurance services to enterprises within the park. SCHTP has set up a “one stop office” that coordinates access to nearly one hundred government authorities, service, and consulting firms. These include organizations handling customs and taxation, trademarks and patents, financing, personnel and training, relations with other industrial parks and development zones, and many other services. 

See  http://www.caohejing.com/en/infopub/index.asp?model=192 for the full list and  description of each. 

Summary description of region

Xuhui district is an economically diverse, rapidly developing section of Shanghai, with GDP growth of 14% in 2003. It has over 100 research institutes and 20 colleges and universities, providing intellectual and human resources. Numerous traditional electric instruments and meter factories and institutes are concentrated in Caohejing, which encourage the further development of knowledge-intensive high-tech industries. A recently developed residential area provides nearby housing for SCHTP employees.
Presently, there are 60,000 employees working in the Xuhui district, more than half are under the age of 35, 10% of them are postgraduates, 15% have overseas study background. About 36 thousand employees are working in the IT field, among which, 25 thousand professional designers are mainly from the universities of Shanghai and adjacent cities.

District industries include food manufacturing, printing and record duplicating, paper manufacturing and paper products, culture and office equipment, manufacturing, raw chemical material and chemical products, metal products, construction materials, textile and garment.

There is one solid waste recycling company in the district.
Assessment of present EIP elements 

Although SCHTP is still at the beginning of its EIP processes, there are several current elements that reflect characteristics of an EIP.

Community of Companies = Enterprise Association

The Shanghai Caohejing Hi-Tech Park Enterprises Association (CPEA) was founded in September 1998. It is a non-governmental organization sponsored by SCHTP Development Corp. and other enterprises, and membership by resident companies is voluntary. CPEA has 170 members. Four specialized committees have been established: integrated circuit committee, communication committee, finance committee, and software committee. CPEA’s mission is “Serving enterprise development, investment environment, and technological innovation”. Its activities for member companies and their employees include:
· Expert lectures and training for managers and staff of companies in the park.

· Study tours within China and abroad for senior managers to visit successful companies like Shanghai Belling Company and Haier company in Qingdao, Shandong Province and Zhengtai, company in Wenzhou, Zhejiang Province.

· Sports activities such as soccer matches and table tennis tournament for players’ to enhance communication and exchanges among employees of different companies, as well as to enhance their health.

· Sharing of information from SCHTP companies’ websites on Caohejing’s website. 
SCHTP’s initial planning for becoming an EIP has utilized the Enterprise Association as a channel of communication to a limited degree. There is no committee for the EIP transition, the Circular Economy, or for environmental managers. The two-year and five-year plans propose increasing the Association’s role. This is especially important since the park’s companies make environmental complaints against each other regularly and need a forum for resolving issues. 
Shared services

Business incubator

SCHTP’s Technology Innovation Center is a business incubator, responsible for technological innovation, and securing venture capital investment. For over ten years it has supported development of more than 300 high-tech enterprises, with a success rate of 90%. It occupies 30,000 square meters, with 100 companies currently in residence. The Technology Innovation Center is recognized as an “International Enterprise Incubator” by the Ministry of Science and Technology and by UN Development Program. 

Kitchen and dining halls

SCHTP operates a central kitchen with seven dining halls. This shared service eliminates the need for each company to set up its own food service and presumably lowers the overall resource demand of feeding tens of thousands of employees. The two- and five-year plans include building new dining halls and encouraging use of recyclable and degradable food containers. Our analysis 
in the conclusion below uses this set of facilities as an example of the level and variety of detail a full EIP planning process should consider in each specific operation unit of the park. 

Meeting-centers

A multi-purpose administration building provides offices, restaurants, conference halls, hotels, banks, customs, taxation, and insurance services to enterprises within the park. SCHTP has set up a “one stop office” that coordinates access to nearly one hundred government authorities, service, and consulting firms. 

Shanghai Xingu Business Management Co. Ltd (one branch of Shanghai Caohejing Hi-Tech Park Development Corporation) and Xingyuan Business Hotel in the park provide business conference, long-distance video meeting facilities and services to the companies inside.

Community relations

SCHTP has established a joint environmental management organization between the Park’s ISO Administration department and the environmental office of Xuihui district government. There is no community relations office. Citizens may make environmental complaints to the ISO office. 

Protecting farmers’ interests: During its development, SCHTP Corporation sought to protect farmers’ interests through employing farmers whose land has been expropriated with payment. In addition, it has paid them insurance and pensions in accordance with Shanghai municipal government standards. No other information was available on the mode of interaction with Xuhui District and its community organizations. 

The plan for becoming an EIP

In May, 2004, the Shanghai municipal government chose Shanghai Caohejing Hi-Tech Park as one of the first two pilots to make the transition to eco-industrial park status. SCHTP was selected to model redevelopment of an already developed park. 
Leadership of SCHTP Development Corporation considered how a developed park with a relatively small area (compared with others in Shanghai) and with industries focused on electronics could become an EIP. The team studied a variety of EIPs at home and abroad, and discussed their questions with the Shanghai Development and Reform Commission (responsible for Circular Economy planning and EIP transitions in the city). 
One issue is that the majority of companies on site tend to produce similar by-products and there appeared to be few opportunities for company-to-company exchanges, (eco-chains, in Chinese usage.) SCHTP managers learned that the State EPA’s Guidelines and Pilot EIP Planning Directive offered other areas of innovation so they proceeded with education and planning activities. (SEPA 2003 and 2004) State Environmental Protection Administration. 2003. EIP Guidelines. Beijing. In Chinese at http://www.zhb.gov.cn/english/chanel-5/chanel-5-end-2.php3?chanel=5&column=c English translation at www.indigodev.com/sepa_eip_guidelines.html )

As of May 2005 SCHTP’s EIP team has finished studying cases in China and abroad, has started analyzing its own data, and hired Shanghai Academy of Environmental Science as project consultant. It had already formulated two- and five-year environmental plans (SCHTP ISO Dept. 2003a 2003b) and a “Plan For Transforming SCHTP into an EIP with Remarkable Characteristics of Circular Economy”, which includes a list of major activities. (SCHTP Development Corporation Promotion Committee 2004) Neither the SCHTP Enterprise Association nor the Shanghai Environmental Protection Bureau participated in developing these plans.  The Shanghai municipal government has committed to financial support to the effort, but the amount has not been determined. 

One strategic choice was to focus attention initially on the VIPs, big companies or companies producing a large amount of waste and pollution. Hopefully, their leadership will motivate other companies to pursue cleaner production.  

One SCHTP planning document provides a general statement of intention: 

“According to the notice of creating EIP pilots with remarkable characteristics of Circular Economy by the Development and Reform Commission of Shanghai Municipal People’s Government, the Economic Commission of Shanghai Municipal People’s Government, and Shanghai Environmental Protection Bureau, SCHTP has made a decision to change itself into EIP on the base that it has been an ISO14000 National Demonstration District. Guided by such theories as Cleaner Production, Circular Economy, Environmental Control and Industrial Ecology, SCHTP will make every effort to maximize resource productivity and economic benefits and to minimize waste emissions and environmental impacts. Methods will include reusing and recycling materials and implementing co-generation and energy cascading with the help of the powerful Local Area Network inside the park.” . (SCHTP Development Corporation Promotion Committee 2004) 

Initial activities

The eco-industrial park planning process began with educational events and establishment of an organizational structure. An expert from the national State Environmental Protection Administration presented the basic theory and strategy of EIPs and the Circular Economy to SCHTP management and staff in September, 2004. SCHTP managers set up an organization structure, described below, and had already formulated the two- and five-year environmental plans in late 2003.

On February 1, 2005, SCHTP convened a mobilization convention under the title, “Building SCHTP into an EIP with Remarkable Characteristics of Circular Economy.” More than 200 participants attended, including resident company management and SCHTP management, as well as leaders from the Economic Commission of Shanghai Municipal People’s Government, Shanghai’s Environmental Protection Bureau and the Xuhui District government. 

This one day mobilizing event was hosted by Chen Qingzhou, deputy general manager of SCHTP Development Corporation. Ma Jing, from the Economic Commission of Shanghai Municipal People’s Government, delivered a mobilization speech on behalf of the EIP Promotion Committee. He introduced the organizational structure responsible for managing the transformation from the existing park into an EIP, its responsibilities and work plan for 2005. Professor Zhu Dajian, director of Tongji University’s Institute for Sustainable Development, spoke on the role of EIPs in fulfilling the Circular Economy. There were no sessions for participation of attendees. 

As noted above, SCHTP Development Corporation has not yet taken steps to engage the Enterprise Association in EIP planning beyond the initial educational activities. 

Six principles 

A meeting on February 1, 2005 of the EIP Promotion Committee agreed upon the following six principles for SCHTP. (SCHTP web site news release). 

1. Transform SCHTP into an EIP in accord with China’s scientific development and strategy. 

2. Measures taken for transforming SCHTP into an EIP should be in line with Shanghai’s current development strategy and SCHTP’s general development strategy.

3. SCHTP should focus on Cleaner Production and environmental control at the local level, harmonizing economic development and environmental control.

4. SCHTP may speed up its transformation by selecting companies when they are going to enter the park and enhancing training.

5. SCHTP should strengthen communication among governments, consultants and enterprises. Transforming SCHTP into an EIP should be dominated by enterprises, with the assistance of consultants and the guidance of governments.

6. During the process of transformation SCHTP should gradually advance in the proper sequence; it should pay attention to improving processes of change and keeping good records.

Management of the transition to EIP

Shanghai Caohejing Hi-Tech Park has established a high-level management structure to guide the park’s transition to becoming an eco-industrial park, as directed by the Shanghai government. This structure provides for coordination with the various city agencies whose support is needed. Transition management is under the direction of Liu Jiaping, SCHTP general manager. 

The main units are: 

The Promotion Committee is made up of leaders from seven governmental sectors, including the Development and Reform Commission, the Economic Commission, and the Environmental Protection Bureau of Shanghai Municipal People’s Government;  the Xuhui District Government; managers of Shanghai Caohejing Hi-Tech Park Development Corporation; and managers of the largest companies (VIPs) in the park. It includes most of the leaders of the Enterprises Association. The duties of this committee focus on gaining support for the EIP effort from the Municipal and District governments. The Secretariat of the Promotion Committee is staffed by SCHTP personnel in the ISO Administration Department

The Leadership Team is directed by Liu Jiaping, general manager of SCHTP Development Corporation. This team is staffed by park personnel and works directly in implementation of the EIP planning. It makes most decisions relative to this planning. 
The Consultative Team consists of academic, professional, and non-governmental and government experts available to support EIP planning. This team meets when called by the Leadership team. 

Timeline

This “Plan For Transforming SCHTP into an EIP With Remarkable Characteristics of Circular Economy” was developed by Shanghai Caohejing Hi-Tech Park Development Corp. in late April, 2004. It defines four phases. 

1. Phase for preparation (April, 2004 to May 2004)
Found an organization to promote the transformation from existing SCHTP into an EIP.
Mobilize and publicize

· Hold a convention to mobilize residents and companies in the park (invite some experts to make reports).  

· Publicize knowledge and data regarding EIPs by means of LAN, newspapers and advertisements.

Investigate

· Conduct research on a variety of EIPs in China and abroad, learning from them.

· Conduct a full investigation on materials, wastes and energy consumption of all enterprises in SCHTP (still in process).

2. Phase for scheming (June, 2004 to September, 2004)

After investigating, with the help of experts and consultant organizations, SCHTP will work out, assess and revise a scheme for building itself into an EIP with “Remarkable Characteristics of Circular Economy”, which will include the following content.

· Purposes and principle.

· Goals and indicators.

· Feasible projects for reusing and recycling materials and implementing co-generation and energy cascading.

· Feasible information platform for material flows and energy flows.

· Applicable local eco-industrial chains or nets.

· Proper sustaining measures.

3. Phase for implementing the scheme (October, 2004 to August, 2005)

Carry out the projects for reusing and recycling materials and implementing co-generation and energy cascading.

Execute other tasks in order to arrive at goals and indicators.

Constitute necessary regulations for managing and controlling in the long term, and integrate them into the SCHTP Environmenta; Management System.
4. Phase for evaluating the scheme (September, 2005) 
Working with experts, SCHTP will evaluate validity of the EIP schemes after early implementing and propose relevant measures for improvement. 

Analysis of SCHTP Transition Plan

SCHTP Development Company has made a very promising start on its transition to eco-industrial park. Its plans to become an eco-industrial park are embodied in a list of main tasks ( in SCHTP 2004), a two-year plan for 2004-5, and a five-year plan for 2004-8 (SCHTP ISO Admin 2003a and 2003b). We have organized these lists of tasks into several basic categories in order to clarify how these activities contribute to SCHTP becoming an EIP. Then we analyze their strengths and weaknesses and recommend improvements that would increase the effectiveness of this effort. SCHTP Development Company has two inter-related goals that require a strong systemic approach: turn the Park into an EIP and fulfill the goals of the Circular Economy. 

The following four sections are paraphrased from the three planning documents cited. 

Organization and communication

Set up ISO Administration Department of Shanghai Caohejing Hi-Tech Park Development Corporation with responsibility for daily and long-term management of operation and improvement of the ISO9001 quality management system (QMS) and the ISO14001 environment management system (EMS). (Two-year-plan and Five-year-plan) This department is also administering the transition to become an EIP, so QMS and EMS should be closely linked to the EIP planning. Accomplished. 
Speed up the progress of enterprises inside SCHTP towards development and certification of their ISO14000 series environment management systems. (Five-year-plan)
Place high priority on ISO 14001 certification by over 50% of the 64 manufacturing enterprises that are the major sources of pollution in SCHTP. They should achieve certification within two years. The ISO Administration and the Promotion Committee for ISO9000 and ISO14000 will provide pressure and incentives, including publicizing the “Implementary Measures to Motivate Enterprises to Pass ISO9000 and ISO14000” and by providing economic assistance, favorable policies, and information services. (Two-year-plan) Implemented as policy
Set up and improve an environmental information database, built on the Caohejing local area network. This database will enable sharing and exchange of environmental information resources, which will support individual company access and company to company communication. (Two-year-plan) implemented
Constitute a process to encourage compliance with pollution regulations by companies in the park, according to SCHTP Provisional Ordinance and the relevant environmental regulations of Shanghai municipal government and Xuhui District government. (Two-year-plan) 

Assign the Client Service Center responsibility for managing environmental complaints from clients inside the park and surveying and measuring rates of client satisfaction. (Five-year-plan) Implemented
Education and training

Communicate the significance of becoming an EIP to SCHTP and company personnel. Urge companies inside the park to take an active part in activities of transforming into an EIP through industrial company associations. Plan activities periodically to further mutual communication among companies. (Main Tasks in Plan for Transforming)

Place priority on largest companies and polluters (VIPS) such as Shanghai XinZhi Electronics Co. Ltd., which uses 4000 tons of water per day. This company plans to improve its water recycling. (Main Tasks in Plan for Transforming)

Infrastructure

Build a green belt around the park. (Five-year-plan)

Promote use of safe and environment-friendly biochemical pesticides in cultivating landscape to decrease impact from pesticide residue on humans and the environment. (Two-year plan) implemented
Set up facilities for sorting of food scraps from the kitchen and dining-halls and office buildings inside the park in order to recycle and to carry out safe treatment. (Two-year plan) implemented

Add gas-bursting devices in Shangaotang River, for the purpose of improving water quality of the rivers running through the park. (Two-year plan) on hold because of municipal project at this site.

Build a biochemical solid waste treatment factory in the park to make complex use of kitchen and dining hall solid wastes. (Two-year plan) 

Add three dining-halls that will supply fast-food to the employees, promote use of recyclable and degradable food containers, and track service quality of the seven current dining-halls. One goal is to reduce use of throwaway foam food containers. (Two and Five-year-plans) implemented
Build an environmentally friendly car wash facility to meet the demand of the customers from the park. (Two-year plan)

Build Yishan Road into a key pilot part of the national pilot park featuring in continual improvement. (This is a part of the ISO 14001 EMS.) (Five-year-plan) 

Lower noise from surroundings and roads in SCHTP through new materials for road surfaces utilizing woody fibre and rubber particles. Test this innovation with surface of Hongcao Road. If the pilot is successful, apply to more roads by stages. (Two-year plan) Implemented
Improve Tianlin Road by taking down the walls on both sides of the road so that the landscapes behind those walls can be seen. (Five-year-plan)

Landscape both sides of Hongmei Road within the park and link it to the middle ring road of Shanghai and subway stations. (Five-year-plan)

Win support from Shanghai municipal government and Xuhui District government to increase or adjust three existing bus line schedules; to alleviate the difficulties of employees using bus transport. (Five-year-plan)

The environmental information database mentioned above in “Organization and communication” may be seen as part of the infrastructure.
Resource flow management

Promote cleaner production to a higher level after building the ISO14001 Environment Management System to grasp all emissions and control them within the standards concerned. (Main Activities in Plan for Transforming)

Set up material flow chains to minimize resource consumption and maximize resource productivity by reusing and recycling materials and implementing co-generation and energy cascading after making a full investigation into SCHTP data on materials, energy consumption, and wastes. (Main Activities in Plan for Transforming)

Build a waste information platform for companies in the park to collect by-product (waste) data and help to adjust and utilize wastes properly. Link this to ISO14002 Environmental Management Systems through the local area network. Place priority on hazardous wastes.

Innovations in the kitchen/dining hall complex (in infrastructure above) are also part of resource management.)

The environmental information database in “Organization and communication” above is intended to improve resource flow management.
Evaluation and recommendations

The three documents summarized in the previous sections indicate that SCHTP’s EIP organization have a relatively comprehensive understanding of what it takes to become an EIP. Taken as a whole, the list of activities to transform SCHTP into an EIP are a very good beginning in several of the core areas of innovation required. 

· ISO 14001 certification is the primary means of moving individual companies toward improved environmental performance and resource management. 

· The park has created shared environmental information resources and channels of inter-company communication through the its local area network. 

· The plan acknowledges the importance of education of companies on their role in the EIP and strengthening the enterprise association to support this. However, no specific activities are defined for accomplishing this, beyond the ones completed in the initial phases of planning.

· There are activities in the area of infrastructure and landscaping. 

· The most far-reaching activities focus in the area of resource flow management, beginning with promotion of cleaner production within plants and data collection to identify potential by-product eco-chains among companies. SCHTP also plans to set up an agency to manage exchanges where companies are reluctant to risk disclosing trade secret by posting by-product information. 

These activities in the two- and five-year plans deal with several key areas required for becoming an EIP: organizational actions linking the EIP transition with environmental management systems and the enterprise association; some aspects of infrastructure, and a limited emphasis on by-product exchange. SCHTP management recognized early on that many of the companies produce similar by-products and major utilization of them is not likely through company to company exchanges. 

While each activity proposed or completed is a worthwhile incremental improvement, SCHTP’s EIP planning appears to lack a strategic vision that links them. Many other elements of an EIP are not yet adequately addressed. So how does this park go forward to become a full eco-industrial park responding to the challenge of realizing the goals of a more Circular Economy? 

Our interviews and the planning documents now available suggest that the planning process needs to evolve into a more holistic approach. The Circular Economy theorists insist that China must achieve a multi-factor improvement in the productivity of resource use and reduction of pollution. Some say the goal should be as high as factor 10 improvements (Shi Lei and Qian Yi 2003). So industrial parks in transition must innovate across all systems to achieve this ambitious level of change. 

Recommendations for strengthening SCHTP plan to become an EIP

SCHTP’s plan needs to more strongly reflect its own performance in its planned EIP activities. The operation of such a large site has environmental and resource implications in every department: recruitment, investment, infrastructure, services, and community relations, as well as environmental management. Some of the opportunities include:

· Establish a cleaner production training and consulting center to support businesses and SCHTP itself in achieving the continuous improvement goals they have set in their EMS, as well as the goals of increased efficiency and reduced pollution called for by the Shanghai’s Circular Economy initiative. (The resource recovery industry includes collectors, recyclers, reuse companies, remanufacturers, biomass renewable energy plants, and storage facilities.)

· Open discussions with industry associations and major firms to create a regional eco-industrial network for collaboration between SCHTP companies and others in the adjacent districts of Shanghai. (Lowe 2001 Chapter 11)

· Set up a data base of a full range of local and regional resource recovery companies to utilize by-products not consumed internally or in company-to-company exchanges. This would complement SCHTP’s role facilitating exchange of such surplus resources.

· Recruit or incubate businesses that support SCHTP companies in achieving EIP and Circular Economy goals of improved resource efficiency and reduced pollution. For instance, a warehouse for by-products from companies (in order to collect economically useful volumes) could be a private venture, supported by SCHTP. This might also house some resource recovery companies. (Lowe 2001 Chapter 8)

· Build a treatment plant for storm water and a secondary water distribution system for irrigation and washdown. 

· Work with Shanghai utilities to replace the present flat fee pricing with a phased-in price structure for electricity, gas, water, and sewage that rewards resource conservation. 

· Create a business for shared procurement of goods and services commonly used by companies in the park to reduce their costs and place a premium on environmentally superior products.

· Develop a site-wide emergency management system, encompassing programs for emergency/accident prevention, preparedness, and response. Each company’s emergency management resources and plans should be closely integrated into the SCHTP system, as well as municipal services. (Lowe 2001 Chapter 10)

· Strengthen community relations, inviting input from groups in this region of Shanghai and offering support to education, park development, and other community benefits. (A gap in this area is indicated by the lack of any information on the SCHTP web site relating to its becoming an EIP or any means of receiving community input or complaints.) (Lowe 2001 Chapter 3)

· Strengthen the role of the Caohejing Park Enterprise Association and encourage formation of an EIP committee and a subgroup of environmental officers from member firms. Association membership also needs to be promoted since only a minor portion of the resident companies belong. (Lowe 2001 Chapter 10))

Most important, SCHTP’s EIP team needs to develop a powerful vision of what this particular industrial park will look like as an EIP. Such a holistic vision enables development of a highly effective strategic plan. With this foundation, EIP teams in each park department and in each company can better prioritize their actions and investments. The multi-factor improvements called for by the Circular Economy initiative demand this sort of vision. (Lowe 2001 Chapters 1 and 3)

An example of a comprehensive department micro-EIP plan

It helps to look at becoming an EIP from the perspective of one specific organization within SCHTP’s operations. The kitchen and dining rooms are a shared service, which in itself increases efficiency of resource use over each business having its own dining hall. Even so the shared food services have major energy, materials, and water consumption and generation of waste streams that could be by-products. A number of actions in the two- and five-year plans offer a start on improvement. However, a full vision of this department fulfilling its role in the EIP could be: SCHTP food services will provide healthful meals, use energy, water, and materials with the highest possible efficiency, and generate the least possible waste and pollution.  

To realize this vision the food services department would form a strategy and action plan with additional activities such as the following: 

· Conduct an eco-efficiency audit of energy, water, and materials use in the kitchen and dining halls. 

· Use the audit to develop a change strategy and identify the high leverage points of action for increasing efficiency and indicators of success.

· Do a cost-benefit analysis of disposable vs reusable food service items, such as chop sticks, plates, cups, etc. Optimize reusable items wherever possible. 

· Analyze both organic garbage and water outputs and determine highest value means of recovering value. 

· Negotiate contracts for supplies of organic food and offer a choice of organic or non-organic meals. Work toward totally organic meals, as this becomes economically feasible.

· Through posters, signs, and menu information provide nutritional information to encourage healthful choices.

· Provide surplus food to community service organizations.

If each department and company within SCHTP were to go through this sort of vision-based action planning process, it would more quickly become a fully realized EIP and achieve the goals of a more Circular Economy. The different organizations would learn from each others’ efforts. This level of detailed innovation would contribute into a total EIP planning process for the whole park and its resident companies. (This section on dining services emerged from a brainstorm among the authors while they were eating take-out lunch, with disposable chopsticks and from throw-away containers! April 2004)

Conclusion 
Shanghai Caohejing Hi-Tech Park is a large industrial park and development zone, first established in 1988. SCHTP operates with a high degree of economic success, measured by contribution to GDP per km2,. (This is a key indicator for Circular Economy achievement in Shanghai.) In 2004 the Shanghai Development and Reform Commission directed that it should become an “eco-industrial park with the remarkable features of the Circular Economy” and pilot the way for other parks in the City. 

Between mid-2004-2005 the SCHTP Development Company set up an organizational structure to plan the transition to becoming an EIP and started the first projects. The process of the transition planning has been conducted by SCHTP management and Shanghai municipal agencies. It has consisted of setting broad principles and writing two and five-year plans listing many specific projects. The planning documents do not indicate an overall vision of how SCHTP would operate as an EIP or long-term strategy for the level of fundamental change the circular economy context suggests. While there have been limited educational activities for resident firms, they have not been centrally involved in the planning. 

One strength of the EIP planning is that the projects reflect a relatively broad understanding of what an eco-park is. Management recognized that a unique management structure, improved information systems, innovations in infrastructure and landscaping, and provision of shared services were important elements of an EIP. It assumed responsibility for arranging use of by-products since exchanges among companies making very similar by-products are usually not feasible. SCHTP encourages its companies to create environmental management systems and adopt cleaner production practices within their facilities.

This report offers detailed recommendations for improving SCHTP’s transition to becoming an EIP. Some of the most important ones include: 

· Create a holistic vision of SCHTP operating as a fully realized EIP and meeting the criteria established by the State Environmental Protection Administration (SEPA 2003) Conduct strategic planning to chart the long term path to realizing this vision.

· Assign each department of the industrial park’s administration and operations the task of forming its own vision and strategy for change in terms of EIP and circular economy principles. 

· Work actively with industry associations and major firms to gain strong company participation in the EIP planning process and achieving the circular economy goals of increased productivity/efficiency. 

· Establish infrastructure for by-product management and integrate resource recovery firms into this system. 

· Develop a comprehensive emergency prevention, preparedness, and management system involving all companies. 

Shanghai Caohejing Hi-Tech Park has taken promising first steps toward becoming an eco-industrial park. Hopefully the analysis and recommendations of this report will assist management in successfully completing this transition and earning certification from the State Environmental Protection Administration. More important, the park, its companies, and Shanghai would enjoy significant environmental, economic, and social benefits from this process. 
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