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10 Management of Eco-Industrial Parks

In this chapter we examine the unique management requirements for an EIP.
 We begin by considering the distinct business interests of the park's community of companies and the management of the property itself. Separate but overlapping management systems are needed to adequately reflect the two systems. 

We then outline the basic functions of EIP management and provide a matrix indicating which would be the primary responsibility of the property management system and which would fall to the community's self-management system. Important key functions include maintaining the community spirit and values, supporting by-product exchange , and enabling continuing evolution of the system.

After discussion of the two management entities, we review several key management issues: autonomy within a community; maintaining the by-product exchange; the importance of total quality management and quality control; an emergency management system; and the ongoing role of the public/private partnership that helped form the EIP.

We then describe how a high-tech operations room could enable both management entities to work more effectively. We conclude with discussion of a number of shared support services. 

10.1 There Are Two Management Interests in an EIP

An EIP encompasses two distinct but overlapping business entities. It is a real estate development property that must be managed to provide a competitive return to its owners. At the same time, an eco-park is a "community of companies" that must manage itself to gain common benefits for its individual members. The latter is a looser association in business terms, but the owners of member companies are no less concerned with their investment returns. You will need to respond to the needs of both entities in designing a management system for your EIP. Fortunately, their basic goals are very complementary.

Management of the Property: The team responsible to the property owners will be accountable for the business performance of the developed property. This function includes maintaining the stability of tenancy, filling vacancies as rapidly as possible, and keeping the park functional and attractive. It can also provide high quality and profitable support services to individual tenants and the community as a whole. 

Management of the Community: The community of companies will share these concerns, but its members will need a management system that maintains their cohesiveness without compromising their autonomy. Except where external regulation or property covenants are involved, the community will depend on voluntary participation in any common initiatives. The management system for the community will have to use tenants’ employees time efficiently. The property management team or firm will also be a member of the EIP community.

Management of the tenant community will be a self-organizing process, with facilitation and support from your project development team and park management. This process will begin in the recruitment and planning phase, as future tenants explore potential advantages they can gain from collaboration, including exchange of unutilized by-products. The process of forming relationships will continue as plant design teams work to embody project performance objectives in their plans. See Chapter 4, Recruitment and Chapter 9 Construction and  Implementation.
By the time tenants are ready to move in, the community may already be taking shape. An effective formal management entity may be a tenant association. (If companies own their own buildings and land, they might set up an owners’ trust.) This association will represent their common interests, which, in an EIP, are continuing evolution of economic and environmental performance. Plants locating at your park may be able to use each other's energy or material by-products at a significant level. Their market interactions will strongly support the self-organization of the community. Maintaining and growing these markets will require administrative and research support services, which could be supplied by park management. 
10.2 The Functions of EIP Management
10.2.1 
We will first describe the full range of management functions to be performed by the combination of business community and park management systems. Some clearly belong to one or the other entity. Others require participation by both. Following this general description we will present a matrix for assessing which group may most effectively lead on each function.

We have sorted these functions using an organizational framework known as the Viable System Model (VSM). (Beer 1984) This is a living system model that helps management function as a dynamic learning organization. The VSM identifies the following six basic functions that every organization must perform. 

10.2.2 Maintain the Community of Companies

· Maintain the values, culture, and identity of the eco-industrial park as a community. 

· Resolve conflicts between companies, between park management and tenants, and between the needs for future viability and present efficiency. 

10.2.3 Assure the Future Viability of the EIP

· Facilitate the self-organizing community development process among tenants.

· Recruit firms to keep the park fully leased and maintain the mix of companies needed to best use by-products as companies change.

· Direct marketing efforts
·  and coordinate recruitment with local and state economic development agencies.

· Qualify prospective tenants and 
· negotiate contracts.

· Track present trends and emerging challenges and opportunities, including:

· Patterns of inter-company collaboration.

· Technologies and firms that support by-product exchange.

· Changes in regulations at all levels of government.

· Domestic and export opportunities.

· Support continuous evolution of economic and environmental performance for individual companies and the park as a whole by:

· Managing a learning center and

· Designing new inter-firm initiatives.

· Coordinate an on-going public involvement process to ensure support and buy-in from community stakeholders. Represent the park before public agencies. 

· Design initiatives to benefit residents of neighboring towns and to support civic sustainable community programs. 

10.2.4 Manage the Present Operations of the EIP

· Manage and maintain eco-park infrastructure to gain synergy across systems. Allocate resources for the by-product materials system; the water system; the energy system, and suport services.

· Support full utilization of tenant by-products by facilitating connections with markets on- and off-site.

· Enforce standards governing operations and performance requirements within the site (through EIP performance objectives, deed restrictions, covenants in leases, and performance standards governing land and space use). 

10.2.5 Audit EIP Performance

· Conduct audits of successes as well as failures in EIP performance to assure learning and improvement. 

10.2.6 Coordinate Administrative and Support Functions

· Maintain EIP property (landscaping, infrastructure, buildings, streets and parking).

· Operate a site-wide information system that: 

· supports inter-company communications, 

· informs members of local environmental conditions, 

· monitors energy and materials flows, and provides feedback on plant and EIP performance (for internal quality control and external compliance and reporting).

· Operate the emergency prevention, preparedness and response system.

· Coordinate provision of shared support services, such as 
· environmental management, 
· training, purchasing, 
· and 
· dining hall(s) or day-care.
10.2.7 Operate the Production Units

This level of the model is distinct for the community of companies and for the property management system. 

· The individual companies are the production systems for the community. 

· The profit centers in the property management system are the production systems for the property management company (PMC), i.e., the water-treatment and recycling system or shared support services.

Distribution of Management Functions

Our comments suggest the possible balance between the management entities in each function for a generic EIP.  You will need to work out the actual distribution to meet the needs of your particular situation. 


Community Self-Management System (CSMS)
Property Management Company (PMC)

Maintain the EIP Values. 



Evolve and maintain the community's values, culture, and identity
Ongoing responsibility will be focused in the CSMS
The development team will begin this process. PMC as member of community will participate later.

Evolve and maintain the values, culture, and identity of the Property Management company.
Support PMC through feedback.
Primary responsibility.

Resolve conflicts.
Primary responsibility 
Secondary responsibility, except in enforcement of covenants

Assure the Future Viability of the EIP



Facilitate self-organizing community development process.
Primary responsibility in the long-term
Initially development and park management teams will play key role. 

Recruit firms to keep the park fully leased and maintain the by-product exchange.
Secondary support role through suggestions of candidates
Primary responsibility 

Track trends and emerging challenges/opportunities for the whole system.
Supports PMC through inputs from individual companies
Primary responsibility

Support evolution of economic, social, and environmental performance for companies and the park.
Co-equal, with focus on plant EMS and participation in site-wide system. 
Co-equal responsibility through design of a site-wide environmental management system (EMS).

Coordinate on-going public involvement process and services to town residents.
Participate in programs to benefit residents. 
Primary responsibility

Represent the park before public agencies.
Indiv companies wouldn’t have role too?
Primary responsibility


Community Self-Management System (CSMS)
Property Management Company (PMC)

Manage the Present Operations of the EIP



Manage shared infrastructure:

Primary responsibility

Support by-product exchanges on and off-site
Co-equal responsibility

Co-equal, although PMC will manage information tools

Enforce standards governing operations and performance requirements
Shared responsibility 
Shared responsibility with PMC responsible for enforcing covenants and maintaining feedback systems

Audit EIP Performance



Conduct audits of successes and failures in performance.
Co-equal responsibility, within EMS.
Co-equal, except PMC responsible for auditing park-wide systems 

Coordinate Administrative and Support Functions



Maintain EIP property

Primary responsibility

Operate a site-wide information system, including monitoring and feedback
Secondary responsibility, especially in defining information/data needed
Primary responsibility

Operate the emergency prevention, preparedness and response system.
Participation in planning and operating the system
Primary responsibility

Coordinate provision of shared support services.
Defining needs and quality standards
Primary responsibility

Production Systems




The companies
The PMC profit-centers

10.2.8 Management Entities 

10.2.8.1 The Property Management Company (PMC)

This side of EIP management may be assumed by one of several entities: 

· The real estate development company that built the park;

· An economic development agency, if the park is publicly owned;

· An independent industrial park management company; or

· A management company set up as a joint-venture between the developer and EIP companies. 

The first three options are the likely choices in most cases. The fourth would probably best suit an EIP where companies own their own facilities and land. 

The PMC has primary responsibility for recruitment, interaction with the public, infrastructure, and support services. Fees for value-added services may contribute significantly to the management company's bottom line and the return to property owners. 


10.2.8.2 The Community Self-Management System (CMSM)

EIP companies can set up a tenants' association to handle functions for which they share joint responsibility (an owners association or trust if they have purchased their sites). Your development team will probably include a property covenant in the site's CC&Rs requiring membership. 

The association's board may include representation from all larger firms and revolving seats for members who represent smaller companies. A member from the PMC would help link the two systems. Sub-committees might be organized in teams for the main functions described in the chart and outlines above. The CSMS has primary responsibility for functions relating to sustaining the community itself. 

For example, Laguna Technopark Association (Philippines) is a self-governing entity mandated to serve and anticipate the needs of its tenants. The Laguna Technopark Association counts as members all locator companies in the park. It was formed to ensure the long-term viability of the industrial estate.

“Aside from the maintenance of the Technopark’s common areas, the association’s officers are tasked with the promotion of smooth relations among the locator companies and their employees. In the past, the Laguna Technopark Association has assisted locators in securing requisite government permits as well as hosted fora on relevant taxation and business issues.” http://www.lagunatechnopark.com.ph/
10.2.8.3 The Interconnection

The PMC's highest priority is protecting the investment of park owners. The CSMS's highest priority is maintaining community viability and synergy among its members. These goals are obviously closely connected. The twin management systems may reflect this intertwining of interests through representation on each other's boards and clear agreements on mediation of possible conflicts. 

Probably the most important shared responsibilities of the two systems will be the management of by-product exchanges, if that is a significant aspect of your strategy (see below), and the enforcement of standards. 

10.3 Key Management Issues 

10.3.1 Community and Autonomy

Critics of the EIP concept often suggest that a primary obstacle to their formation is the reluctance of companies to become interdependent. An effective management system must embody fundamental respect for the autonomy of each member company. As far as possible, constraints on this autonomy should develop through incentives, voluntary agreements and market mechanisms. If full participation in the community of companies provides business, environmental, and personal benefits to members, they will see the value of any constraints they agree to. 

A fundamental assumption of EIP operation is that companies can self-regulate their behavior more effectively than any outside regulator, so long as information flows and feedback loops are in place. EIP employees know their facilities, technologies, and management and operating systems. Provide the right conditions and staff will act to meet standards, often exceeding them. These conditions include clear performance objectives, a free flow of necessary information, and an incentive system rewarding the desired behavior. Regulatory agencies are beginning to test this assumption in voluntary programs. 

This principle of self-regulation will be central to dissolving the fear that participation in a community of companies will undercut the autonomy of members. A well-designed environmental management system for the eco-park and its members will provide the structures for feedback that support this self-regulation. (See the Controls chapter.)

10.3.2 Maintaining and Evolving the By-Product Exchange

In our chapter on by-product exchanges we suggest that the exchange of by-products within an EIP may be seen as a self-organizing market system. For the most part, pairs of companies will negotiate deals and sign contracts like any other supplier/customer agreements. They will cover standard issues such as reliability and quality of supplies; mode and timing of delivery; and legal recourse for non-performance. Purchasing agents will remain aware of alternative sources for critical inputs. The only added level of dependency stems from the lower costs of supplies made possible by co-location. 

An alternative, still to be tested in practice, is for a by-product utility to assume responsibility for all non-product outputs of companies that contract with it. See the BPX chapter.  

The community and park management organizations will have a role in supporting the operation of this market exchange. Critical support functions include: 

1. Recruiting companies to fill niches when key suppliers or customers move, change processes, or go out of business;

2. Modeling the whole network of exchanges to reveal new opportunities;

3. Researching technologies, vendors, and markets for presently unmarketable materials; 

4. Linking the park exchange system into regional, national, and global resource exchange systems;

5. Negotiating with agencies to assure a regulatory framework open to exchange. 

The park management company will have primary responsibility for recruitment, with informed support from the CSMS and individual companies. Activities 2-4 above are primarily information services that the PMC could provide. Both management entities would need to be involved in negotiations with regulatory agencies. With the utility alternative, this firm would assume primary responsibility for all of these functions, negotiating with each plant to manage its outputs.

10.3.3 Total Quality

Companies attracted to your eco-park are likely to be those that adhere to high performance standards. The park management itself will need to reflect a total quality approach to all of its tasks. This will be especially important if EIP companies share exposure to liabilities through any options like umbrella permitting and shared waste or water management facilities. In our discussion of umbrella permitting in the Controls chapter we suggest that the group permit might be simply an administrative form. The companies would still be individually liable. 

Management will have to back up a culture of quality with solid quality control systems, including a sophisticated monitoring and reporting system. All plant managers will need to be confident that they will not be held responsible for someone else's errors. 

10.3.4 Environmental Management System (EMS)

This important management structure and process is covered below in a separate section. 

10.3.5 Emergency Management System 

A critical environmental and business function of EIP management will be maintaining an excellent emergency planning, prevention, preparedness, and response system. With high quality planning, prevention, and preparedness, the need to respond will not often arise. What is required in a site-wide system will, of course, depend upon the industries present and the quality and proximity of city services. 

At minimum, the PMC should manage site-wide emergency prevention and preparedness planning; information systems assuring that all data on hazardous and toxic materials is instantly available; and coordination with public services. In some cases, a park may also need to maintain equipment and personnel for fires, spills, and other accidents. 

10.3.6 The Property Management Company 

The property management company will handle traditional business functions for the park owners such as negotiating leases, managing the lease and service revenues, and maintaining the property. New services the EIP offers will mean new external expenses for the tenants, offset by cuts in internal costs through outsourcing certain functions. The PMC will gain significant new revenues. Companies may pay in the form of fee for service or some expenses may be factored into the terms of their leases.  

It will be important to present a total package to tenants on the economics of locating at your EIP. They will need to understand how higher costs for shared services are balanced by the savings they realize from procuring these functions from the PMC rather than maintaining staff and facilities for them. 

With some services, the PMC may be competing with external service companies. It will have the advantage of proximity and synergies between the different services it offers. However, park staff will have to maintain high quality and fair pricing to support these advantages. 

10.3.7 Public/Private Partnership with the Host Community

Public/private partnership will probably play a strong role in enabling the development of your eco-industrial park. Managing the interests of public partners who do not have a direct business stake in the EIP will be an important management function. Public agencies may have given incentives to companies and the development in the form of industrial development bonds, advantageous rates for services, tax breaks, or possibly investment of public land. 

Any public investment in the project was based on its promise to provide benefits to the community—business and employment opportunities, a cleaner environment, and participation in projects improving the local quality of life. Park management needs to assure that these public benefits are delivered and that community stakeholders have continuing access to information and input to eco-park management. 

Tenant companies may need to make their own commitments to the community as the result of their policies or as a condition for receiving incentives from the government. They may find that partnering with other firms in the EIP will enable them to increase the benefits delivered while containing the costs.  

10.4 The Operations Room 

In Chapter 5 we suggested that the development team consider setting up a project operations center. Such a facility in your operating park would enable integration across the many disciplines and languages involved in managing an EIP. Technologies in the center would enable users to access information rapidly, primarily in graphic and visual form. Teams could use it for planning, for reviewing performance, and for present-time management activities such as emergency management. The operations room complements the intranet in the EIP and provides the bandwidth that can only be achieved when teams work together in person with electronic support. 

An operations center in the EIP Commons will support effective work by the park management company and the community self-management system or tenants association. It could also be very useful to individual companies, and pairs or networks of firms planning collaborative projects. 

Hardware for an EIP operations center would include. 

· Computers with projectors;

· Rear-projection screens;

· Whiteboard (electronic and non-electronic) and corkboard on walls; 

· Links to all site monitoring devices, scanners, and other input equipment;

· Links to internal and external (to the EIP) networks, including satellite uplink/downlink.

Software, information, and data for the operations room would include:

· Graphic models of the EIP, its organizational structure, and all of its sub-systems; 

· A simulation model of the exchange network (within the park and in the region);

· A quantified flow chart
 of all materials and energy flows within the park and between the EIP and surrounding region;

· A geographic information system (GIS) with input from economic, environmental, demographic, and other data bases for the relevant region;

· Outputs from all EIP environmental monitoring systems, including all flows within the site;

· Data on all chemicals, hazardous materials, and their locations (essential to emergency preparedness and response);

· Access to any other data and information needed for specific business or environmental projects;

· Software tools supporting highly effective group processes for creativity and problem solving.

A valuable tool for park management and tenants would be an evolving computer model of the exchange network, supported by materials and energy databases. (See discussion of software available for this in the BPX chapter.) This would enable tenants to simulate process interactions within your network of companies, playing "what if" to discover what exchanges will be effective. The model would allow each company to test the feasibility of possible trades and to simulate potential impacts of technical and business modifications on their exchanges. Park management or a third party BPX manager would also be able to use it to work toward optimization of the whole system. 

10.5 Shared Support Services 

The companies in your eco-industrial park will need a range of general services indirectly related to their production systems. These include governmental relations, dining facilities, purchasing of common supplies, information access, and many others. By acting in common to procure these services, they can reduce indirect operation costs (especially important for smaller companies). By coordinating satisfaction of these tenant needs, the park management company can increase its revenues. Sharing services will increase opportunities for communication among employees of different companies and build the community spirit of your EIP.  

Well-managed shared services will contribute to the profitability of tenants. At the same time many of these services will also contribute to reduction of the collective environmental burden of park businesses. For instance, common dining facilities would reduce the total construction on the site; an employee transportation system would reduce the number of solo auto trips. 

The property management company may directly provide some of these services and coordinate procurement of others from independent companies or agencies. The latter will create business development opportunities for local entrepreneurs. The whole range of support activities will provide the business rationale for an EIP Commons facility, as discussed in Chapter 5 under physical infrastructure. 

10.5.1 Environmental Management Services
10.5.1.1 Support to Tenants 

All tenants will have to comply with applicable national and local laws and regulations. Many companies find it difficult to keep abreast of changes in these rules and regulations. It is time-consuming and expensive to handle the paperwork, which includes the process of collecting data, filling out the proper forms, and getting these filed on time. Your EIP management team could include a staff person (or a contractor) who would be available to all tenants, though small to medium sized firms might be most interested. This resource would: 

· Be knowledgeable about national, provincial, and local regulations and reporting requirements. 

· Maintain an on-site library and online information sources, including copies of legislation, newsletters, and other references. 

· Assume reporting tasks for smaller companies. 

· Schedule seminars or workshops on new regulations, beyond-compliance environmental management, industrial ecology, pollution prevention, and other subjects of common interest. 

· Maintain a data base of consultants to support park companies in environmental management.

10.5.1.2 Administration of Umbrella Permits

If your EIP companies (and its regulators) adopt an umbrella permitting approach to managing regulatory issues, the duties of this EIP service will expand. While each company will still be responsible for their own environmental performance, the EIP environmental management office will be responsible for administering joint permits, providing third-party monitoring and feedback to each company, and reporting to agencies. We discuss this approach to permitting in the Controls chapter.

10.5.1.3 Management of EIP Environmental Facilities

If you have built shared water treatment or materials handling facilities into the park's infrastructure, this office would handle the reporting, monitoring, and other functions they require. 

10.5.2 Learning Systems 

An EIP Learning Center in the Commons could be a satellite campus for local institutions, making it easy for employees to further their training and education. 

· It could offer courses and workshops from universities, community colleges, and private vendors. 

· Its telecommunications capabilities would enable electronic distance learning from a wide range of educational institutions.

· A print and media library could also include access to online information services.

A visitor education center would enable people from the community and from around the world to learn how you created your EIP and how it functions. Kalundborg, the by-product exchange network in Denmark, created a symbiosis Institute to manage the heavy load of visitors wishing to learn about this regional network. 

10.5.3 Other Possible Shared Services 

Dining Facilities: The Commons can include a cafeteria, rooms for private business meals, and cafes, perhaps serving food grown on-site. 

Transportation and Logistics: This service could coordinate employee transportation services such as van lines, carpooling, and access to vehicles needed during the business day. Smaller companies might benefit from logistics services around movement of supplies and products.

Purchasing: Group purchases of office supplies and equipment and other common supplies can cut costs for tenants. 

Employee Recruiting and Screening: A shared office could advertise job openings, receive and process job applicants, and prescreen these applicants. Pre-selected candidates would then be sent to the hiring supervisors in each tenant company. Pre-employment physicals could also be provided, at a central first-aid station in the EIP. By sharing such a facility, it may be possible to afford to have a doctor/nurse team on site, around the clock. Other services could include employee identification, parking permits, or first aid team training.

Day-care Center: Time and travel demands on employees could be cut by providing a day-care center. 


Many industrial parks and estates are already offering a broad menu of services and amenities to make their sites more attractive and to enhance their revenues. For example,Laguna Technopark will eventually form part of a new regional growth center being developed by Ayala Land. Called Ayala South, the masterplanned development will integrate a business district, commercial centers, residential villages, and community facilities on over 2,500 hectares of prime property. Ayala South, which straddles several municipalities in Cavite and Laguna, is envisioned to serve as an alternate growth center to Metro Manila.

10.6 Environmental Management System
An essential component of an EIP management system is its environmental management system (EMS). Industrial parks and estates all over Asia are gaining certification of their sites and even the Industrial Estate Authority of Thailand has received ISO 14001 certification as the organization responsible for 28 estates. Major multinationals such as Ford are requiring their suppliers to have an EMS. So for many suppliers it is become a basic condition of doing business. However, going through the creation of an EMS may result in a formal system that matches the requirements for certification; but this system may define performance objectives and indicators that do no more than keep the company in compliance with regulations, if that.
Unfortunately research so far is not demonstrating that ISO 14001 or other EMS certification is resulting in improvements in actual environmental performance. A National Database on Environmental Management Systems is gathering performance data from company and other EMS in the US. Many companies are setting only very short-term objectives and some even list achievements from before certification. (BATE 1999 and at the National Database on Environmental Management Systems, http://www.eli.org/isopilots.htm) Research on 280 European companies with and without ISO 14001 certification has shown the certified companies were not superior in environmental performance. This study was conducted for the European Commission by the University of Sussex in England. (The results of the study are at www.environmental-performance.org. (BATE January 2001) 
To gain the right to be called an eco-industrial park requires an EMS with challenging and comprehensive objectives, effective indicators, and structures assuring rapid learning and response. We offer guidelines for creating the performance objectives for an EMS that seeks significant continuing improvement. One should see ISO 14001 or other any other EMS structure as the container into which you place eco-industrial objectives and strategies. 
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The heart of an environmental management system is the feedback loop that enables EIP management to continually learn and improve from the results of their EMS planning. While objectives initially flow from the EIA, covenants, and the EMS formed by tenants, internal feedback and new external inputs support upgrading the objectives and focusing the indicators. 
10.6.1 A Process of Continuing Improvement

From early in the development process your team will have been defining initial environmental objectives for your project. Preparing an environmental impact assessment and covenants require statements of expectations regarding environmental performance. (We’ve discussed EIAs and covenants in Chapter 4 and the site-wide programmatic EIA in Chapter 7.) You will keep redefining objectives as tenants start contracting for space and you understand the mix of companies that will set up factories in your park. You will also need to adapt to new inputs on issues such as greenhouse gases and persistent organic compounds and new technologies that enable improvements in environmental performance. 

Setting Performance Objectives for an EIP

A full evaluation framework for an eco-industrial park combines economic, technical, social, and environmental objectives into a whole system. This means that your project can seek a design that optimizes
 objectives in these four domains as a whole, not separately. Clearly articulated objectives in each area, agreed to by project stakeholders, will be essential. With this clarity you will be better able to determine the trade-offs among the objectives in all four domains. economic and environmental objectives, social and environmental, or any other pair of domains.




Figure 10-1 Interrelationship among elements of total performance evaluation of an Eco-Industrial Park.

Developers, investors, and accountants have well established frameworks to set objectives for economic performance, i.e. the pro formas of a feasibility study. Engineers and architects have practices, tools, and standards for the technical domain. Objectives for assessing and optimizing the social consequences of development are generally set by planners, in interaction with a variety of community stakeholders. Traditionally, regulations and permits determine environmental performance objectives. 

An eco-industrial park may require some innovations in the economic, technical, and social domains, but generally, your team will have to use established performance objectives and practices for setting them. We will focus upon an environmental performance framework for an EIP that aims to create objectives surpassing compliance to regulations. (This will probably be the greatest departure from established practice.) 

We will not attempt at this point to outline a full process for optimizing the park as the integration of economic, social, technical, and environmental realms. This process will be similar to the process that we describe below for setting environmental objectives.

10.6.2 Economic Performance Objectives 

We will briefly summarize here some of the elements of economic performance unique to an EIP. The feasibility study for an industrial park provides a well-established foundation for determining economic performance objectives. When the project requires public investment, as EIPs are likely to need, you will also set a community level of performance objectives. For instance, to qualify for government incentives or industrial development bonds, the project has to target numbers of jobs created and their economic impact. Manuals such as Urban Land Institute's Business and Industrial Park Development Handbook,
 describe the steps necessary for demonstrating the project's economic viability to investors (defining their return on investment) and to qualify for public support. 

However, an EIP calls for another level of objectives. The eco- park concept promises economic benefits to member companies, to management and owners, and to the community in which an EIP is located. At the beginning of a project you will want to set broad objectives for these three levels. (More specific goals can only be set as the design and recruitment process moves forward.) 

Potential economic performance objectives for the community:

· Stronger economy through economic multiplier effect of new plants. (An EIP would augment this to the extent that it supports higher efficiency in other local industries through resource exchanges with them.)

· Reduced government costs for solid and liquid waste management responsibilities assumed by EIP infrastructure.

· Increased employment.

· Increased tax revenues

· Reduced costs of environmental degradation.

Potential performance objectives for park management:

· Increased revenues for new levels of service it delivers to companies.

· Increased revenues for use of solid and liquid waste infrastructure.

· Potential performance objectives for park owners:

· Increased value of property through higher rents reflecting a share of cost savings to member companies.

· Greater stability of tenancy thanks to the greater cohesiveness in the community of companies and the quality of companies recruited. 

· Lower likelihood of pollution of the property.

Potential performance objectives for an EIP company:

· Revenues from exchange of by-products with other companies (within and beyond the park). 

· Reduced operating costs due to higher energy efficiency in building and process design. 

· Reduced costs for services outsourced to EIP management, i.e. environmental training and emergency management, running food services, etc..

· Reduced costs for landfill disposal and sewage treatment of wastes.

· Reduced regulatory costs.

To determine these objectives for your project you can use a process parallel to that described in the next section for setting environmental performance objectives. 

10.6.3 Process for Developing Environmental Performance Objectives

Environmental performance objectives provide an essential framework for design of an eco-industrial park. They express your project vision as a set of high level expectations for how it will actually function. The objectives establish a context for later defining more explicit, measurable goals. The objectives document will be a continually evolving guidance system for your project. 

Your team will need to generate a draft document (preferably in an intensive meeting such as a 2-3 day design charrette). You will then review this with key stakeholders (including potential recruits to the EIP) and incorporate their input. The steps of this process include: 

· Gather reference information and review the framework described below in the appendix to this chapter.

· Determine initial environmental performance objectives.

· Prioritize the objectives you set in terms of local conditions and perceptions.

· Review draft objectives with key stakeholders and rewrite, as needed. 

· (At later stages) set measurable performance goals within the objectives. Revise objectives as needed.

Begin the process by gathering any available reports on local environmental conditions, community expectations and values, and global environmental factors. This reference information will be useful in your working sessions. 

With that support, your team will identify those areas of environmental performance that are necessary and sufficient to achieve the EIP vision and mission you have defined earlier. After setting objectives in each of the categories of performance, you will rank these objectives. Explicit objectives for each of these critical-results areas provide targets for more detailed, time-limited goals to be developed later in the process.

Work your way through the Framework we describe below, beginning with discussion of the four high level categories: Byproduct Management, Resource Utilization, Environmental Interactions, System Issues. What local conditions do you need to take into account for each of these areas? For example, in Resource Utilization, your region may be heavily dependent upon imported materials and energy. This fact will condition the specific objectives you set for this category.  

After discussion at this higher level, start developing specific performance objectives for each of the three sub-categories e.g eliminate waste, benign emissions, and closing the loop, within byproduct management. Expect that your team will agree easily on some objectives and disagree strongly on others. The first round of this objective setting process may move forward more easily if you do not try to resolve every disagreement when it occurs. First identify all objectives that your team agrees to adopt and earmark those points where you disagree strongly. Then go through the different categories of objectives again, working with the disagreements.  

In the next step your team will rank the objectives, determining their relative importance to your community and natural environment. With objectives like air emissions or water resources you will usually have data to support prioritization. Others, like interactions with neighbors, may call for much more subjective judgments. In either case, the basic task is to assign an order of importance to the full list of objectives you have developed. Again, disagreements are a natural part of the process. 

In discussing differences regarding objectives or their ranking, keep the dialogue open, listening carefully for the assumptions behind the different views. Understanding these assumptions can help you clarify the issues blocking agreement. (The Analytic Hierarchy Process, which is discussed in the Appendix to this chapter, is one way of resolving such conflicts.) In some cases you may need new information or consultation with stakeholders not at the table to reach resolution.

In each phase of the development process you will be setting more specific goals, guided by the broad objectives you form initially. In some cases, work at the detailed level may prompt you to shift some objectives. For example, setting goals for reduction of atmospheric emissions with the first companies recruited may suggest that your initial objectives were either too modest or too ambitious. 

10.7 
Appendix: Environmental Performance Framework

In this appendix to Chapter 10, we propose a framework for setting environmental performance objectives for an eco-industrial park. This framework will also enable your team to integrate these objectives with the economic, technical, and social objectives of your project. We give an example of using this framework in the Appendix, under "Applying the Environmental Performance Framework in Site-Selection".
We begin with a very brief overview of the evolution of thinking about what constitutes environmental performance. We follow this with a description of the elements of a proposed environmental performance framework. We then describe one method for analyzing trade-offs between environmental objectives. You can also use this method to consider trade-offs between environmental and economic objectives. Once you establish objectives you design indicators for monitoring progress toward achieving them. Donella Meadows Indicators and Information Systems for Sustainable Development is a very valuable guide on this subject. It can be downloaded from the web at http://iisd.ca/about/prodcat/perfrep.htm#donella
10.7.1 Conceptual Context for Environmental Performance Assessment

Thomas Graedel and Braden Allenby‑‑two industrial ecology pioneers at AT&T‑‑describe the interactions of industry and environment in three time scales, past, present, and future. Speaking to the first two, they state: 

“There are three time scales of significance in examining the interactions of industry and environment. The first is that of the past, and concerns itself almost entirely with remedies for dealing with inappropriate disposal of industrial wastes. The second time scale is that of the present, and deals largely with complying with regulations and with preventing the obvious mistakes of the past. Hence, it emphasizes waste minimization, avoidance of known toxic chemicals, and "end-of-pipe" control of emissions to air, water, and soil.” (Graedel and Allenby 1995)
Within the context of these first two time scales, both government and industry have generally viewed environmental performance as compliance with environmental laws and regulations. Graedel and Allenby propose that industry-environment interactions in the third time scale, the future, will be governed by principles and practices of industrial ecology (IE). In the United States and Europe, several major corporations have led the emergence of this movement. 

IE's holistic view of environmental performance focuses on the elements of longer-term sustainability, especially minimizing the use of materials and energy in industrial processes. IE broadens awareness from the regulatory focus on hazardous or environmental problematic materials to analysis of industry's use of all materials and energy flows. In the past, managers have seen waste as a necessary by-product and cost of industrial production. In the industrial ecology view, residuals from manufacturing are evidence of process inefficiency. Waste is seen as potential feedstock to other processes. 

Finally, industrial ecology focuses on the interface and interactions between industrial processes and processes in nature. It views human industrial activity as part of, not separate from, the natural world. This more holistic approach to environmental performance is reflected in our proposed framework of environmental performance.

The environmental performance of an eco-industrial park is most appropriately measured for the entire park, rather than for each individual facility. At the level of an EIP, the facilities cooperate to reduce the environmental burden of the park as a whole. This approach is not well supported by current regulatory practice in the U.S and many developing countries.  

Elements of Environmental Performance

Environmental performance is not a single, simple measurement. It is a combination of four elements. At the core of environmental performance is resource utilization within industrial processes (Figure 3-2). This element is concerned with the amount and type of resources used and consumed within a plant's industrial process, (what goes on “inside the fence”). The second element, releases from industrial processes, relates to emissions or releases from processes to the environment (what “passes over the fence”). The third element, interactions of industrial processes and releases with natural system components, concerns the impacts of the industry on the natural environment. A fourth element, context management, involves local and regional or national management systems that influence the other three elements. Environmental performance is a function of combined performance in these four elements. However, we need to break them down further to develop detailed objectives. 
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Figure 3-2  Relationships among environmental performance elements
Resource Utilization within Industrial Processes

Resource utilization focuses on the materials and energy used within the EIP. Three subdivisions of this category are important: energy use, water use, and material usage. 

Energy Usage

Energy usage objectives seek to minimize energy use and incorporate renewable sources. It includes: 1) the total amount of energy used, 2) the degree to which energy efficiency measures have been incorporated into design, construction, and operation of facilities, and 3) the use of solar, wind, water power, and geothermal energy. 

Some objectives that your design team might consider include: 

· Optimize total energy use within the EIP. Stated another way, the objective is to minimize energy usage subject to the requirements of the industries involved. 

· Maximize the use of renewable energy sources subject to constraints of the amounts and quality of energy required and the location and setting of the EIP.

In energy efficiency and use of alternative energy, the absolute level of usage is not the most appropriate measure. In most cases, the energy requirements of the industrial processes involved are such that it is neither physically possible nor economically feasible to fully utilize alternative sources.
 In these cases, the optimal (most favorable for the purpose) level of usage will be lower than the maximum possible level. This optimal level varies depending on the location and situation. You must evaluate the contribution of these strategies to environmental performance relative to the optimal level for your site and the companies located there (or those targeted for recruitment). 

Water Usage
Water usage focuses on three aspects of water conservation. 1) the total amount of water used; 2) water-use efficiency (the use of recycling, quality cascading, and other techniques to maximize the utilization of water), and 3) the degree to which the facility captures and uses precipitation and water that enters the site from landscaping sources. Water-use efficiency and use of precipitation and run-on are similar to the analogous elements in energy. They must be evaluated relative to some potential optimum rather than in absolute terms.

Some objectives that your design team might want to consider include: 

· Optimize the total water use within the EIP. Minimize water usage subject to the requirements of the park infrastructure and the industries involved.

· Maximize the use of renewable water sources, subject to constraints of the amounts and quality of water required, and the location and setting of the EIP.

Material Usage
Material usage focuses on three aspects of material selection: 1) virgin materials‑the types of virgin materials used and relative environmental impacts of materials as determined from life-cycle analysis, 2) recycled materials - the amounts and types of recycled materials used. As with energy- and water-use efficiency, there are potential optimum levels of usage imposed by process and customer quality constraints. Measurement of this element, therefore is relative to those optimum levels of usage, and 3) hazardous or toxic materials (types and amounts of hazardous materials used in processes and projects to reduce that usage). 

The types of objectives that your design team might want to consider include: 

· Optimize the total material use within the EIP. The objective is to minimize material usage subject to the requirements of the park infrastructure and the industries involved.

· Maximize the use of recycled materials, subject to constraints of process quality requirements.

· Minimize or eliminate the use of hazardous materials.

10.7.1.1 By-product Management

Industrial processes inevitably produce byproducts, which must be managed by the EIP to improve the environmental performance of the park.  Byproduct management involves three related foci.  

· elimination of hazardous waste, 

· elimination of all wastes, 

· utilization of unavoidable process byproducts.

10.7.1.1.1 Elimination of hazardous materials

Reduction in the use of hazardous materials offers one of the most significant opportunities to enhance the environmental performance of your EIP.  If no hazardous materials are used, the regulatory reporting burden may be substantially reduced, more expensive, special waste handling requirements are reduced, and most importantly, no hazardous materials will be released into the environment.  The pollution prevention literature provides numerous examples where substitution of aqueous based solvents for volatile organic solvents and where process changes have enabled firms to eliminate the need for solvents altogether.  The lack of existing industrial processes in a developing EIP where firms are developing new plants, creates optimal conditions for redesign of processes to eliminate the need for hazardous materials.  

In some cases, where it is not possible to eliminate hazardous materials all together, it may be possible to minimize or eliminate transportation of hazardous materials to or from the site. (The highest form of this objective would be requiring that hazardous materials used within the EIP be generated on site, unless that process poses a greater risk than transport).

10.7.1.1.2 Elimination of Waste.  

Elimination of waste from industrial processes pays dividends in both economic and environmental performance.  he discipline of pollution prevention provides numerous tool targeted at minimizing and eliminating waste.  Waste reduction not only reduces costs by increasing the efficiency of industrial processes, it also leads to a reduction in environmental emissions, which include releases from industrial processes to the environment in the form of liquid waste, solid waste, and atmospheric emissions. Solid waste includes factory process residues and refuse and garbage generated by operation of the EIP. Atmospheric emissions include point source releases from stacks and vents and distributed releases from processes or process infrastructure, and fugitive emissions. This includes emissions from process plants and from vehicles involved in transporting people and materials.


Some objectives that your design team might want to consider include: 

· Minimize solid waste generation and disposal.

· Minimize the amount of liquid residue requiring treatment.

· Eliminate unnecessary or non-reusable packaging

· Minimize emissions of greenhouse gases.

· Eliminate the use of ozone depleting substances (ODS).

· Minimize releases of SOx and other acidifying substances.

· Minimize releases of particulate matter.

· Minimize releases of photochemically active substances.

· Minimize the use and emissions of volatile organic compounds (VOC).

· Minimize releases of substances with noxious odors.

· Minimize the treatment burden of water effluent leaving the EIP.

What about zero emissions as a target?  Zero emissions is an extremely powerful target. As Beroitz points out
, there is no ambiguity about measurement, or intent.  In companies where a goal of zero emissions has been accepted, a very high level of creative energy has been generated in finding ways to reduce emissions and remain competitive and profitable.  Perhaps the most powerful aspect of a goal of zero emissions for your EIP is that it sets all the enterprises involved in the park on the path of continuous improvement.  

The goal of zero emissions by its nature is approached in a series of stages that occur over time. In agreeing to a goal of zero emissions for the EIP, all stakeholders must accept that it is a target, which will take time to approach, and which will never be attained for many substances.  The absence of this understanding can create expectations that will not be fulfilled.  

In addition, a zero emissions goal for the EIP may create a significant hurdle for recruiting firms to the EIP. From a hard-nosed engineering perspective, zero emissions can appear unrealistic and unattainable. We have used the language “minimize” to acknowledge this concern.  f you are more comfortable with this language, approach it with the awareness that, although it is more realistic as a target, it is less effective and powerful than “zero emissions” in creating the desired culture.

10.7.1.1.3 Utilization of process byproducts

Where process byproducts can not be eliminated by process redesign and optimization, environmental performance can be improved by finding uses for the materials in other industrial operations either within the EIP or in the nearby region. The topic of byproduct exchange is discussed at length in Chapter 12. Some specific measures that might be considered include:

· Maximize the re-use of solid residues, subject to product and process quality requirements.

· Maximize the recovery and recycling of solvents, residual oil and other hydrocarbons.

10.7.1.2 Environmental Interactions

With environmental interactions you consider the impacts of the industrial processes and their releases and emissions on the larger environment. These include: 1) impacts on the natural ecosystem, wildlife and wildlife habitat; 2) interactions with neighbors, both other industries and area residents; and 3) interactions with the physical setting - the land, air, and water. Here you evaluate the hazard and risk inherent in the emissions that were identified in the previous step. This element of environmental performance is very much softer, (i.e., more subjective and value laden) than the other two elements, which are more readily quantified. Also, the interactions can be either positive or negative in terms of their influence. 

Ecosystem Interactions

EIP's may be built within areas that are habitats for a variety of plants and animals, not just endangered species. Routes by which animals travel to reach food or shelter may be affected. Releases of residual material to the land, water, or air have the potential to degrade habitat quality. By properly recognizing these potential problems in the design, construction, and operation of the EIP, you can minimize potential ecosystem degradation. Enhancement of the natural habitat can substantially improve the quality of life for the humans that live and work in and around the EIP

Some objectives that your design team might want to consider include: 

· Ensure that facilities and their landscaping enhance the natural ecosystems.

· Maximize the use of native plants and natural landscaping, subject to requirements of safety, site integrity, and security.

Interactions with Neighbors

The EIP does not exist in a vacuum. Other industrial facilities in the vicinity of the EIP may have already altered the environment. Residential areas border on, or are in the vicinity of, many sites. To the extent that employees working in the EIP commute to work, they pass by and through neighboring communities. By recognizing these realities in the design construction; and operation of the EIP, you may be able to make its interactions with the existing human environment positive. In addition, pre-existing negative affects can potentially be mitigated, or at least, not exaggerated. 

Some objectives that your design team might want to consider include: 

· Ensure that the operations within the EIP minimize additive negative impacts upon other neighboring facilities.

· Ensure that the facility enhances the environment of people living in the vicinity.

Interactions with the Physical Environment

Construction and operation of the EIP can alter the landscape and hydrology of the site. The presence of structures in the EIP can alter the local microclimate. Your project designers, builders, and plant operators within the EIP can use objectives in this element to become conscious of these potential changes in the physical environment and to minimize the disruption of it. 

Industrial estates generally involve altering the runoff characteristics of the site in significant ways.  Pavement decreases natural infiltration and increases runoff.  Grading of the site commonly removes small depressions that hold water on the natural landscape.  The resulting, post development landscape tends to produce substantially greater runoff than the predevelopment site, especially in climates characterized by high intensity rain storms.  In these cases, site design that captures runoff, at least temporarily, is essential.

Objectives that your design team might want to consider include: 

· Ensure that the facility and its operations do not cause deterioration of the physical environmental systems of atmosphere, landscape, habitats, surface water, geologic framework, and groundwater.

· Take measures to enhance the quality of the surrounding physical environment.

See the Appendix for an example of applying environmental performance framework to examine the trade-offs involved in site-selection.

10.7.1.3 Resource Utilization within Industrial Processes 

The fourth element of environmental performance involves ensuring that appropriate management mechanisms are in place at every level.  Three components of this element focus on (1) the Environmental Management Systems of the EIP, (2) the regulatory and fiscal environment of the jurisdiction, and (3) resource efficient transportation.

10.7.1.3.1 EIP Environmental Management System

Wholehearted participation in the vision and the environmental performance of the EIP is an important role for every employee working in the park.  The environmental management systems for both the EIP as a whole and for the tenant firms should ensure that employees have the necessary knowledge and motivation to act.  The development of an appropriate EMS is discussed elsewhere in this manual.  

10.7.1.3.2 Political Participation

Optimizing environmental performance of the EIP may be made very difficult or impossible as a result of specific regulations that preclude desired activities or mandate undesirable ones.  In addition, fiscal policy in some jurisdictions create market conditions that, for all intents and purposes, subsidize practices that would be otherwise uneconomic.  It is important for EIP management to participate actively in the political process to identify these types of perverse incentives and to work with government to remove them. 

10.7.1.3.3 Resource Efficient Transportation

The transportation infrastructure of pipeline, rail, and highway rights of way as well as the direct emissions to the atmosphere and water from vehicles constitute a significant environmental footprint of an EIP.  Unlike many other elements of environmental performance, the transportation system is outside the control of the EIP and of its tenant companies.  This element of performance is included here, because it can be influenced only indirectly and only over the long term, by the EIP.

To enhance the environmental performance of the EIP it is important that a conscious awareness and action plan for influencing this system be included in the EIP environmental management plan.  At the very least, the EIP information system should track developments in research and technology development and public policy that have the potential to improve the resource efficiency of the transportation system in the region and nation.  The EIP may want to work with customers and suppliers of tenant companies to assist them in taking advantage of these developments as appropriate.  In some jurisdictions, the policy or fiscal context creates perverse incentives that preclude development or expansion of environmentally superior transportation alternatives.  If this is the case with the jurisdiction in which your development is located, the EIP may want to include resource efficient transportation on its agenda for political participation. 
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�  The writing of this chapter in the earlier EIP Handbook was supported by two excellent teams of graduate students and their professors. Bill Eldred, John Ormond, and Curt Aasen worked with Dr. Barry Clemson in their engineering management program at Old Dominion University. Their paper is "A Proposal for the Design of the Hampton Roads Eco-Industrial Authority Using the Viable System Model." �In the Haas School of Business at University of California, Berkeley, MBA students, Lisa Callan, Jennifer Lowry, and James Slipe wrote "The Role of Management in an Eco-Industrial Park" under Dr. Chris Rosen. Dr. Allena Leonard provided additional input applying the Viable System Model to EIP management.


� Beer, Stafford. 1984. Diagnosing the System for Organizations John Wiley & Sons, New York.


� A third party company or agency may contract to take responsibility for by-product utilization. 


�  A quantified flow chart indicates magnitude of all flows in a system by the width of the lines symbolizing them. It can be set for whatever value is important, i.e. monetary, physical quantity, potential for emergency, etc. 


� Optimizing seeks the best or most favorable point, degree, or amount for the purpose of the system (e.g. optimizing  temperature, light, or moisture for the growth or reproduction of an organism.) 


�  1988. Urban Land Institute. Washington, DC. 


� This may be offset by increased risk exposure if the EIP involves "umbrella" permits for infrastructure like a shared water pre-treatment plant.. 


� For example, alternative energy sources will not be of value in production processes for metals in the near future. However, such sources might be feasible for plant lighting and some options for air conditioning.


� Beroitz, Denny. 1993. Making pollution prevention profitable, Seminar at Pacific Northwest Pollution Prevention Research Center, June 9, 1993 
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