Eco-Industrial Park Handbook

Existing Industrial Parks


11 Greening Existing Industrial Parks 

This chapter explores the strategies and methods through which managers of existing industrial parks can gain the right to call their properties “eco-industrial parks”. We discuss vision-building and strategic planning processes and the benefits of participating in a regional eco-industrial network and by-product exchange. We offer guidelines for these processes and other resources to support the initiative. The chapter also includes a section with cross references to other parts of the Handbook that are particularly useful for managers of existing industrial parks.  

An Initiative to Green Industrial Estates in Thailand

The Industrial Estate Authority of Thailand (IEAT) has launched an initiative to make the 28 estates it manages eco-industrial estates. IEAT Governor Anchalee Chavanich has invited the German Technical Cooperation organization to support development of a program that will begin with four estates as pilot sites. The four estates reflect the issues for older sites with a variety of industries (Bangpoo and Northern Industrial Estates), a petrochemical estate (Map Ta Phut), and a relatively new estate with predominantly state-of-the-art factories (Eastern Seaboard IE). The Authority will seek to extend learning from changes in these pilot sites to the other 24 estates that fall within its domain as well as new estates.

The Governor envisions an initiative incorporating by-product exchange, resource recovery, cleaner production, community programs, and development of eco-industrial networks linking estate factories with industry outside the estates. GTZ will assist through capacity development for IEAT headquarters’ staff and personnel at the estates, technical transfer, and policy development. Other GTZ programs in Thailand, such as its energy conservation project with the Bureau of Energy Regulation and Conservation, will be coordinated with the IEAT initiative.  

Also, the IEAT is planning to set up Human Resources Development Centers at the Bangpoo and Northern industrial estates with a support from the Japanese government through a special loan program. These training centers will promote skill development of all factories’ technicians, especially, for the Small and Medium Enterprises (SME’s) whose environmental performance the Thai government wants to improve. 

Thailand has a unique opportunity to demonstrate the principles and concepts of eco-industrial development at a national level. Top leadership of the Industrial Estate Authority and of four IEAT estates have demonstrated a powerful level of commitment to collaborating with GTZ in a multi-year project likely to transform the performance of industrial estates in Thailand. 

This eco-industrial initiative appears to be the most far-reaching eco-industrial effort in either developed or developing countries. It promises to ultimately impact the environmental, social, and economic performance of all industrial estates managed by IEAT as well as the operations of stand alone plants surrounding the estates. The Authority is in a unique position to demonstrate the principles and strategies of eco-industrial development. (Lowe 2000, Koenig 2000)

(See more details on this case in Chapter 8 and in  the Appendix, Cases)



Introduction

Can an already developed industrial park become an eco-industrial park? The very large number of existing industrial parks in the world makes a positive answer to this question very desirable. Improving the environmental, social, and economic performance of companies at this scale would make a significant contribution to the companies and park management, to neighboring communities, and to sustainable development. The resulting EIPs would have more stable communities of tenants, supporting each other’s business success and reducing tenant turnover. New services offered by eco-park management would yield new revenue streams.  

An industrial park demonstrates clear patterns of development, ownership, property definition, jurisdiction, responsibility for management and maintenance, and control. The economic self-interest of the property owner and management firm, public regulation and zoning, and the proximity of the companies on the site make industrial parks relatively focused sites for innovation. 

If the management of an industrial park and the site’s companies seek to become an EIP there are a number of actions they can take to earn the right to use this name. As with an industrial park in process of first development, these elements form a whole system to guide park redevelopment. If the park has ISO 14001 certification or another form of environmental management system, this could become the basis for setting eco-industrial performance objectives and the means for attaining them. (See discussion of environmental management systems in Chapter 10.)

Eco-industrial development is a means of achieving sustainable industry through local and regional action. The industrial park or estate is a point of leadership and leverage for change in its region’s industrial community. This industrial community may be able to realize innovations larger than a park’s management could undertake, such as an integrated resource recovery system or by-product exchange. A park seeking to become an eco-industrial park can act as the hub of a regional eco-industrial network through its own improvement projects and through the connections of its factories with suppliers and customers outside the estate’s border. 

Eco-industrial development seeks to achieve:

· Resource efficiency in energy, materials, water, and transportation, with the cost savings gained through higher efficiency;

· Cleaner production through good housekeeping, reduction and substitution of toxic materials, strict control of emissions, separation of by-product or residual materials, etc.; 

· Use of renewable energy and materials to replace fossil fuel sources and finite material supplies;

· Rehabilitation of existing buildings to higher energy and environmental standards and use of green architecture and engineering in new facility and infrastructure design;

· Enhancement of quality of life and economic development in neighboring communities through projects between industry and community government and community-based organizations.

· Ecological site planning and utilization based upon clear understanding of the carrying capacity of air, water, and ground systems and the nature of remaining native ecological systems.

· Establishing environmental management systems such as ISO 14000 with objectives and indicators informed by eco-industrial development, not only compliance with regulations.
Eco-industrial development projects are learning systems that seek to gain multiple benefits from each activity. For instance, an integrated resource recovery system increases industrial resource efficiency, lowers pollution, creates opportunities for entrepreneurs and workers, and strengthens the local and national economy.

As we indicated in Chapter 2, the essence of eco-industrial development is balancing industrial activity with ecological, social, and economic interests. For the management of an existing industrial park, this means working with its tenants and property owners to form a vision and strategic plan. The specifics of this plan will determine the investments required from both private and public sectors to earn the title eco-industrial park. Key activities in this process include:

· Form a project core team and recruit key stakeholders.

· Create a vision for the project and set economic and environmental performance objectives. 

· Gather information on the current state of the industrial system by conducting baseline audits and surveys of energy, water, and material flows.

· Assess needs and resources in neighboring communities that could be served by a community enhancement program.

· Develop strategic plans at industrial park and plant levels.

· Recruit public agencies to support the initiative.

· Begin programs to improve in-plant performance (which may be conducted by a Cleaner Production Center).

· Begin programs to develop energy, water, and materials exchanges between firms or in the region.

· Review progress regularly in terms of the performance objectives and goals you have set. 

In many cases the initiative will focus within the park and with near neighbors. In other cases, the transition from an industrial park or region to an EIP may start as a major public/private partnership with ambitious intention, as in the eco-industrial projects of the Industrial Estate Authority of Thailand or the PRIME Project in the Philippines.

11.1.1 Certification of EIP Status

Managers of industrial parks should not assume that they can just declare that their sites are eco-industrial parks. They have to earn the right to use this term and before doing this they may only say that they are aspiring to this status. At the time of writing, the details of a certification process are being worked through by a team of international experts in eco-industrial development. See www.indigodev.com/Certification.html for news on this process. 

11.1.2 Benefits to the Management of the Property

The most basic benefit of becoming an EIP is that this status promises to enhance the competitive advantage of the property. As more and more parks and estates win ISO 14001 certification this label will lose its distinction. Many multinational companies may see it as a given in their site-selection process but no longer a special attractor. Tenants may see eco-industrial parks as offering a unique level of excellence in inter-company collaboration and in services and amenities available. This assumes that corporate motivation to improve both their environmental performance and their image will continue to grow, as the market increasingly demands it. 

The features of EIP design that help tenants enhance their performance may give management opportunities for sharing in their financial benefits. This may be through direct fee for service or by contracts to participate in cost savings made possible by park infrastructure. 

A significant cost of managing industrial parks is maintaining good relations with regulatory agencies and neighboring communities. Both groups of stakeholders are likely to see the actions a park and its tenants have taken to become an EIP as signs of strong commitment to maintaining a site managed with low levels of pollution and high efficiency of resource use. 

11.2 Surveying the Present State of the System

As you define the broad vision and the geographic scope of your project, you will need to get a clear picture of the present situation. This may involve a baseline assessment of the park management, and company surveys and audits. To some extent you will be able to compile information from existing data sources. If it appears that a by-product exchange could be a part of your initiative, another step may be studying the management of the stream of discards in the community and region as a source of value. 

A well-defined assessment will review achievements as well as problems. Your industrial park may have an effectively implemented environmental management system, special environmental permits, innovative infrastructure, or social amenities such as a training center or a day-care center for employees’ children. You need to consider what qualities of management have enabled these positive features of your park. Build on these strengths.

At the end of this chapter we provide questions to guide a baseline assessment of your industrial park’s management. In the appendix you can find guidelines for surveys of your tenant companies. The UNEP report, Environmental Management of Industrial Estates, gives more detailed guidelines and worksheets. (UNEP 1997)

With a baseline or starting point defined, your team can identify priorities, form a strategic plan, and create initiatives including: a by-product exchange network, and programs for energy efficiency, water conservation, pollution prevention, and other measures.

Collecting information on needs and resources of neighboring communities is another task in this planning stage. This may be done through meetings with public, civil, and private stakeholder groups or through surveys parallel to the surveys of companies in your park. Your team may find that the community has resources to support your effort to become an EIP and that there are needs in the community that you can help meet. (See Chapter 3 for more discussion of an industrial park’s relationship to its host community.) 

11.2.1 Plant Surveys

Facility surveys should include all manufacturing plants as well as service companies in your estate, such as hotels, training centers, or the park commons. The survey and analysis process might be managed by the park tenants’ association, a local trade association, or an economic development agency. Company managers may be reluctant to release data if a regulatory agency plays this role. The project team may also seek support from university faculty/student teams and retired professionals. The Philippines Board of Investments PRIME Project consultants worked with environmental managers at each of the participating industrial estates in Laguna and Batangas Provinces to design a survey with a high degree of confidentiality. This is important to assure respondents that their proprietary data will not be disclosed.

The broad categories in this survey include the following: 

· Status of environmental management system;

· Participation in cleaner production, waste reduction, pollution prevention, or energy efficiency programs;

· The products/services each plant produces;

· Process technologies used;

· Major material, water, and energy inputs;

· Major by-product material, water, and energy outputs;

· Environmental training resources and needs;

· Services required from the park and third party firms;

· Programs to benefit employees and local communities.

Your project team will work with your survey teams to compile this information into an overview of company resources and needs. Creating a web-site open only to park and tenant personnel is one way to make the survey results available to project participants and to enable discussion among them. This may include a data base of by-products as a step toward creation of a by-product exchange. See the next chapter for fuller discussion of methods for creating BPXs and the Appendix for sample survey forms. The chapter on controls contains guidance on setting the Environmental Performance Objectives 
11.2.2 Strategic Planning 

One effective form of strategic planning is to use the project vision and performance objectives your team has developed as the desired future state for the park or region. Chart the present state you have defined through the surveys and audits. Then set multiple teams to the task of discovering the paths for moving from the present to the future. Systems scientist Russell Ackoff has developed a method he calls "idealized planning" for going through this process. (Ackoff 1981) Management teams of many larger corporations have staff expert in this process.

Your strategic plan will need to include public sector initiatives, actions among the community of companies, and support for innovations in each plant participating in the project. It also must integrate these three realms of change. As with any planning process, build in excellent feedback loops and means for course correction as you move into implementation.

11.3 Eco-Industrial Networks as Context for EIP Development

Managers of an industrial park who wish to gain the benefits of making their site an EIP may find much support for this by participating in the development of a regional eco-industrial network. The companies in an industrial park often have numerous suppliers and/or customers in surrounding industrial areas. These connections provide links for building an EIN. Park tenants may have already started improving supplier environmental performance through requirements for ISO 14001 certification. An EIN extends such collaboration across a number of activities and institutions. 

Eco-Industrial Supporting Institutions
Formation of an eco-industrial network may entail creation of a number of supporting institutions:

· An integrated resource recovery system (For IRRS see Chapter 6.);

· A system for encouraging and managing the exchange of by-products between companies (For BPXs see next chapter.):

· Training and services in all aspects of eco-industrial development;

· A network management/coordinating unit and working groups;

· A community enhancement office to manage projects with neighboring communities.

· One or more business incubators (for small-to-medium size enterprises or SMEs).

· Public sector support in R & D, policy development, access to investment, and information management.



The development of by-product exchanges and integrated resource recovery systems are closely linked in their management of by-product energy, materials, and water. Some company-to-company exchanges develop with little effort, others become complicated and costly transactions. So the exchanges between pairs of companies is only one part of a system for optimizing by-product utilization. A network of companies specializing in collection, reuse, recycling, and remanufacturing offer comprehensive by-product management to industry. This system may be created by an industrial park, a service business or utility, an independent entrepreneur, or possibly by a public industrial development agency. The IRRS companies could be distributed throughout the region or concentrated in a resource recovery park at a central location.

Training enables EIP or EIN members to gain the technical and business skills required for eco-industrial development. Course opportunities range from reviews of state of the art technology in energy management, by-product utilization, green chemistry, or hazardous materials recycling to broad themes like sustainable industry and industrial ecology. Training in basic cleaner production techniques like source reduction, materials substitution, and efficient process design allow factory managers to cut the overall volume of by-products generated at their plants, thus avoiding overload of the IRRS. A number of Asian countries, including Thailand, the Philippines, and China are creating national and regional Cleaner Production Centers that will provide training and other guidance in this realm. 

Services in an EIE or EIN can include consulting to support projects in most of the subjects just listed for training. For instance, a comprehensive audit of materials, energy, and water flows through a facility will prioritize opportunities for increasing efficiency and lowering pollution. It will also evaluate the feasibility of internal reuse, exchange with neighboring plants, or recovery through the IRRS.

Other services in an EIN enable members to cut costs through common procurement of goods and services or by integrating employee transportation management. For instance, a service firm could do bulk purchases of office supplies or commonly used process chemicals. Environmental service firms could handle permitting, monitoring, and reporting requirements for SMEs who cannot afford their own environmental staff. 

A network management/coordinating unit and working groups

An eco-industrial network needs a management and coordination system to do needs assessment, set priorities, conduct organizing events, and oversee common projects. In the Philippines the EIN project started by the Board of Investments PRIME project in 1999 enlisted six industrial estate management teams. This management committee started planning by-product data collection processes, using each estate’s environmental managers. The group also planned a feasibility study for an integrated resource recovery system to receive by-products and residuals that could not be exchanged within or between their estates. 

In Thailand EIN management units could draw from estate managers, managers of stand alone factories, trade associations, and local government representatives. The focus of control should be in the region so that projects are well suited to the needs and capabilities of network members. The network can then request support from Industrial Estate Authority headquarters, other national agencies, Germany’s GTZ, and other overseas sources.

A community enhancement unit to manage relations with neighboring communities.

Initially this could be one of the working teams of the management committee, with the mission of two-way communication, community project development, and enlistment of stand alone firms into the EIN. Thai industry is discovering that it needs to go beyond public relations to active partnering with neighboring towns. Companies and the estate management itself can participate in workforce training, contribution of surplus IT equipment to schools, provision of employee housing located in the community, and other projects enhancing the quality of life in their region.

Business incubators for small to medium enterprises (SMEs)
An EIE or EIN team can enhance the success rate of new businesses by setting up an incubator through public/private collaboration. This resource can play a vital role in developing suppliers to anchor tenants, filling out a theme cluster such as resource recovery or renewable energy, or helping to fill niches in the by-product exchange network. Both the Philippine and Thai projects are exploring the role incubators could play. In Thailand this concept is still new but the Department of Industrial Promotion is creating structures to support business cluster development and could potentially take a lead in incubator development. (personal communication from Supriya Sithikong, Director, Bureau of Industrial Promotion Policy and Planning) 

Transportation services: Van lines, shuttle services from terminals, and car-pooling offices can all reduce the environmental burdens of single-driver auto transport while easing employee travel needs. 

Environmental management: Small-to-mid-size firms particularly may benefit from outsourcing aspects of their environmental management tasks to consulting and training companies. Permitting, training, and reporting are some of the duties that open business opportunities for local firms. A Cleaner Production Center could provide a site for such businesses as well as one-stop shops for permitting and other regulatory functions.

11.3.1 Enlisting Public Sector Support

The activities of an EIN may be supported by a variety of public agencies in economic and industrial development, energy and natural resources, and environmental protection. International aid organizations such as UN Development Program, UN Environmental Program, US-AID, or other international aid agencies such as Germany’s GTZ may be sources of support. The EIN project in the Philippines was initiated and financed by UNDP and administered by the Board of Investments. The champions of an eco-industrial network initiative should evaluate the potential sources of financial or in-kind support and enlist the stakeholders who can contribute with the fewest bureaucratic complications.  

(See Chapter 7 Financing for a detailed list of international sources.) 

11.3.2 Individual Company Initiatives 

11.3.2.1 Cleaner Production 

Each company's audit will identify opportunities for on-site waste reduction, substitution of non-toxic materials for toxics, process changes to reduce or eliminate emissions, and other fundamental action to cut waste and pollution. Government environmental agencies, universities, or private consultants may be able to provide training and technical support. This is especially important for smaller firms. 

11.3.2.2 Retrofitting Existing Facilities

The plant audits may suggest the value of modifying or replacing existing equipment and systems, for buildings and production processes. This will require new investment in existing, sometimes aging, facilities. In many cases, changes to existing facilities will be cost effective investments. In others, the company may find that spending more on the old facility will not have a reasonable return on investment. 

Explore all opportunities to conserve energy and recycle materials, especially in rehabilitating old buildings. Here are some suggestions:

· A logical place to start is to maximize energy and water efficiency through minimizing losses and cascading of heat or process water through secondary uses. 

· Industrial warehouses often have few people or offices in them, but may still require heating, to protect the products within. Much of this heating energy can be supplied by passive solar systems; don’t neglect this opportunity.

· Take advantage of the vastly improved quality of windows and doors, and weather-stripping now available.

· Insulate walls and ceilings. 

· Upgrade to energy efficient motors in building and production systems.

· As you upgrade the wiring and electrical services, incorporate compact fluorescent lamps, LED “Exit” and other emergency signs and lights, and high-efficiency motors. 

· Check with your local utility company; most of them offer many services to architects and building owners to help them reduce their electrical demand. Many also offer subsidies on equipment purchase.

· Air handlers and other portions of the air-conditioning systems are frequently placed on flat rooftops, exposed to the full force of the sun. Ask your engineers about the benefits of shading this equipment, with a simple shed roof, or by placing the equipment in the shadow of a north wall. This can be a very inexpensive way to significantly increase the overall efficiency of the air-conditioning system.

· Is there a construction materials exchange in your community? If not, there may be other ways to promote reuse of salvaged building materials, e.g. Habitat for Humanity, or other volunteer groups building or remodeling low-income housing.

See Chapter 8 for more information on building design, energy efficiency, and recycling of construction materials.
11.3.3 Community Initiatives

Management of an industrial park can work with tenant companies to improve the site, including each plant's landscaping. In a region, this task may be assumed by a local industrial association, in collaboration with your city parks department. Doing this can improve the environment ecologically and make it a more attractive location for employees and customers. (See Chapter 3 for more on working with local communities.) 

11.3.4 Landscaping and the Reclamation of Land

Existing storm-water management systems are designed to expedite water away from the site. Explore with a civil engineer opportunities to capture rainfall runoff on the site, perhaps in a pond, lagoon or wetland area. This has manifold advantages: it can be an aesthetic delight, it helps recharge the groundwater or aquifer, and reduces the (peak) load on the local sewage treatment plant. When it captures the storm water from streets and parking lots it will be necessary to remove the hydrocarbons or other contaminants. The water may then be used within the site or industrial park.

11.3.4.1 Ecosystem Restoration

Consider measures you may take to restore the property to something closer to its original state before it was developed. Restoration can take many forms.

· Constructing wetlands; (Which may be used to process storm water or as a tertiary treatment system for industrial water.)

· Planting trees and shrubs, preferably species native to the region;

· Allowing portions of the property to go “unmanicured” so that the native flora return (prairie grass, forest, wild flowers, etc.); and

· Creating a habitat for birds and other animals.

11.4 Organizational Change 

Eco-industrial development offers a breakthrough for government and businesses struggling to create sustainable industry that preserves environmental, social, and economic values. It is holistic and thus quite challenging to managers and staff used to working within a narrow, specialized view of their responsibilities. Becoming an eco-industrial park requires collaboration among industrial park management, the park’s companies, and a number of national, provincial, and local agencies. A basic condition for the project’s success is achieving a new level of flexibility and creativity in the management team and in its relations to other stakeholders. 

To realize the vision of an eco-industrial park the park management team may need to go through an organizational change process that reshapes its culture, structure, and dynamics of operation. There are many methods available to support this evolution into an organization in which individuals, teams, and the collective learn from each experience and rapidly adapt behaviors. This capacity development program would interweave the mastering of eco-industrial development concepts and methods with the process of becoming a learning organization (see Chapter 4). The park team should seek ways to share the learning process with the site’s companies and agencies responsible for regulating and promoting industrial development. 

One key tactic in all of this is reviewing organizational reward systems to support the goals of resource efficiency, cleaner production, use of renewable resources, and other key eco-industrial objectives. Another important step is the definition of eco-industrial indicators for industries as well as indicators for the government and civil sector stakeholders. 

11.5 Using This Handbook for Existing Parks

Chapter 1 Introduction gives the basic definitions of eco-industrial parks, eco-industrial networks, and by-product exchanges and outlines the design strategies for EIPs.

Chapter 2 Foundations presents the foundations of eco-industrial development in industrial ecology, Cleaner Production, sustainable architecture and planning. Understanding the conceptual background enables existing sites to improvise within the guidelines this Handbook offers. 

Chapter 3 Community explores the ways in which EIPs can interact with their neighboring communities. The greenhouse gas reduction program at the end would build strong connections between existing industrial parks and towns near them.

Chapter 4 Planning and Development includes discussion of recruitment strategy that would be useful for existing parks that have vacancies. The section on learning organizations is also relevant.

Chapter 5 Financing provides an extensive listing of sources of financing for environmental and sustainable development projects. 

Chapter 6 discusses the emerging sustainable economy which we believe will be an important context for the tenants of existing parks. The recruitment clusters we describe here may match the tenants you already have or provide ideas for filling vacant land in to create such clusters.

Chapter 7 Policy includes ideas on policies that may support many aspects of your site’s eco-industrial program. It is especially useful if you are seeking to develop exchanges of by-products among your tenants or between them and neighboring industry. 

Chapter 8 Design Strategies includes design ideas you could use in retrofitting your park’s infrastructure and to support tenants in improving their buildings. If your park has vacant sites new tenants could use this chapter to guide their designs.

Chapter 9 Construction may be useful if you are still building out your site.

Chapter 10 Management contains many ideas for how to organize your industrial park and its community of companies for the sort of initiative required to become an EIP. This includes potential revenues streams for park management. 

Chapter 12 BPX will be an important discussion if your team sees the possibility of developing a by-product exchange within your park or in your region. This also could become a source of revenue for your management company.

The Appendix includes a variety of cases in Asia, North America, and Europe, including a major study of eco-industrial projects in Japan. There are also a variety of forms and tools of use to managers, such as forms for tenant surveys. 

11.6 Baseline Assessment of Industrial Park Management

The following lists general directions for inquiry in the baseline assessment of the management of an existing industrial park. In a first round park management should review each question in a qualitative mode to answer three questions: 

1) Which questions need to be explored in greater depth? 

2) What problems require short-term attention? 

3) What are the major achievements in design and management of your site that prepare the way for becoming an eco-industrial park? 

4) What short-term opportunities could generate cost savings, new revenues, or other benefits to the industrial park management? 

After identifying opportunities, challenges, and additional questions, then go through a second round at a quantitative and more detailed level. 

11.6.1 Input-output patterns 

Identify the major energy, water, and materials flows into and out of the park itself as an operation. Include any emissions, effluents, or solid wastes from the park operation (as distinct from tenants' operations). The park manager responsible for environmental issues can use reporting documents required by regulations as well as bills of lading and other records of shipments to landfills, recycling centers or incinerators. 

Broad categories for assessing the site-wide patterns as well as those of each company:

· Resource utilization for energy, water and materials;

· Environmental emissions: atmosphere, solid and liquid waste; 

· Environmental interactions with ecosystems, physical environment, neighbors, and community.

Do a qualitative description of the tenant's major flows, in so far as they are known by park management. Do any of the major by-products streams or supply needs suggest targets for recruitment as suppliers or customers?

Invite park tenants to participate in a confidential survey of their input-output patterns and design it with them. (See Appendix for details on such a survey.) 

11.6.2 Park Management

11.6.2.1 Financial performance

Review trends in profit and loss, return on investment, and projections for future performance of the industrial park property.

11.6.2.2 Marketing 

What is the demand for industrial space in this area, current and projected?

What is the competition? What services do other parks offer that you do not?

What is your present source of competitive advantage (or disadvantage) relative to other industrial parks? 

11.6.2.3 Turnover

How stable is the pattern of tenancy? 

Why have tenants left? 

11.6.2.4 Services

Evaluate the services the industrial  park currently offers tenants. Those offered by 3rd party providers?

What are the revenues and volumes and the profit (or loss)?

What needs for new services have tenants expressed? 

Consider surveying tenants needs, especially for services that will improve their environmental and energy performance. 

11.6.2.5 Regulatory relations

Are there any unresolved regulatory issues for the park itself? For tenants? (These may include permits or judgements pending decision or possible amendments to environmental regulations.) 

What support is available from environmental agencies for training or technical transfer? Do your tenants use it?

Analyze the costs of park environmental management.

11.6.3 The Site

What land on the present property can still be developed? What are your plans for its use?

Is there adjacent land available for expansion, buffer zone, or housing?

11.6.3.1 Buildings available

Are there vacant buildings? For what uses are they suitable?

11.6.3.2 Grounds 

What land is reserved for what non-industrial uses? 

Infrastructure

In each area of infrastructure assess (where relevant): 

· capacity relative to past and projected tenant needs, 

· quality of service,  and 

· capacity relative to developing exchange of by-products, cascading of water or energy, and otherwise improving efficiency of resource use.

Energy

Water

Materials

Transportation

Telecommunications

Services

11.6.3.3 Landscaping

How suitable is the landscaping to the climate and local ecosystem?

What are the costs and resources used in maintenance? 

To what extent does landscaping add to the market appeal and quality of life at the park?

Contamination

Are there contaminated sites in the park? 

Who holds liability?

What is your plan for clean-up?

Special features

Are there geological or ecological features whose value could be developed in the site? 

What is the potential for artificial wetlands, native plant restoration, or intensive gardening? 

11.6.4 Relations with Neighbors

11.6.4.1 Ecosystem

Does the operation of the industrial park create any negative impacts on the ecosystem in which it is located? Impacts from the operation of tenants? (Include impacts on human populations.)

11.6.4.2 Industrial parks and plants

Are there any negative or positive impacts on neighboring industrial plants? Or do they impact your park in any way?

Are there any obvious opportunities for by-product exchange?

11.6.4.3 Community

Does the operation of the industrial park and its tenants create any negative impacts on the health of area residents?

How well does local economic development support recruitment of companies?

Is there a business incubator to support new ventures serving the park tenants?

What is the quality of education/training for your workforce? 

Is there support for technical  transfer from colleges and universities?

What level of support for community development is there from the park management and companies? Support for broader environmental programs?

11.7  Resources and References

We list potential international sources of support for financing eco-industrial initiatives in Chapter 5. 
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