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       Planning and Development

4 Planning and development of Eco-Industrial Parks

Eco-industrial park development calls for asking new questions within the context of traditional industrial development processes. Developing any industrial park requires several rounds of planning and design. The team tests project feasibility in greater detail with each stage. The project must satisfy financial, economic development, public planning/zoning, environmental, and technical criteria at each step. Your eco-industrial park team will follow the traditional process, while considering new design options in each phase of project 
planning. In this chapter we explore the special implications of an EIP for several key areas of development. A development team needs to create a strategic plan for dealing with all of these areas of concern, beginning with the project organization.
We open this chapter with discussion of ownership and the value of public private partnerships supporting development projects. We consider site selection for an EIP, emphasizing the need to avoid development of virgin land whenever possible. 

We then review EIP recruitment strategies, suggesting the importance of balancing between several pairs of factors: traditional marketing strategies and an EIP’s unique advantages; economic and environmental goals; filling the park and getting the right mix of companies for by-product exchanges and external recruitment and local business development. We caution that your team needs to test the by-product exchange strategy carefully and that it may play only a minor role in some developments. 
Industrial park developers are required to file environmental impact assessments and generally create property covenants. We explore how these processes support an EIP developer in setting performance objectives and creating an environmental management system. 
Finally, we discuss management of the development process, the concept of the learning organization, project, communications, and processes for qualifying consultants and contractors. 
4.1 Ownership – Public or Private?

4.1.1 Public/Private Partnership in Development

Industrial parks always require close coordination between public and private sectors, no matter who actually owns the development. An eco-industrial park may require even closer partnership in order to capture the full benefits for the community, industry and the natural environment. This will be true whether or not an EIP is publicly or privately owned and developed.

In the last decades private development companies have taken a larger role in the construction of industrial parks and estates in most Asian countries. Several major companies in Japan, Singapore, and the Philippines are developing sites in other countries, including China, where the government has generally played that role. At the same time the role of government agencies like the Industrial Estate Authority of Thailand is being cut back, with development and management of estates there joint ventured between the Authority and private developers. In some cases the government may invest the land for a project, offer incentives for recruitment, and channel international development funds for infrastructure such as common waste water treatment facilities. The private firm manages the rest of the development tasks. 
This pattern contrasts with that in the US, where public development agencies have taken responsibility for most US industrial parks with larger scale (and often more polluting) manufacturing industries.  Private developers have tended to focus on parks developed for light industry, warehousing, and distribution. In Mexico, on the other hand, private developers build most industrial parks and are often responsible for bringing the power and water infrastructure on-site. 
Whether developed under public or private ownership, an eco-industrial park inevitably needs a strong public/private partnership to make it a success. 
A public agency or authority brings several advantages to the project:

· Initial pre-development planning may be financed from a variety of public budgets (economic development agency, public works department, or a special industrial development authority.)

· The development may be financed in part through economic development and infrastructure bonds. 

· Property owned by a public or quasi-public agency may be used as the project site.

· The development agency may have (or can gain) a mandate for environmentally sensitive development seeking performance beyond regulatory and zoning requirements.

· Gains realized from EIP design may reduce the need for other public investment (for instance, a pre-treatment plant in the park reduces demand on civic water facilities).
· A public entity can offer direct incentives to companies as part of the recruitment strategy. 

The private sector plays a vital role in publicly developed parks. Private companies are the tenants, and often the managers of, industrial parks and private developers often work as consultants on public projects. Development firms have the capability to manage the complex process of acquiring land, managing planning and feasibility studies, and putting together the investment strategy. (Private developers often work as consultants on public projects.) Existing community industries and utilities who will benefit from a stronger local economy may support recruitment of outside companies. Participation from local firms in a by-product resource exchange will also strengthen the EIP. 

See 
Chapter 5 on financing EIPs for more detail on creating public private partnerships. 

4.1.2 A University as Developer

The development office of a university could bring many resources to the development of an eco-industrial park. In the US and Europe, universities have established research parks used as sites for labs, new ventures commercializing campus research, and, in some cases, a broader mix of industrial and service companies. Such universities include Yale, John Hopkins, Princeton, and Stanford. In China there is a network of 52 science and technology industrial parks, many affiliated with universities 
(see the web site: http://www.chinatorch.com/stipark/english/content.htm). 
Most such university developments now focus on electronics and biotechnology industries; however, the creation of environmental and energy businesses for a sustainable economy makes university related EIPs a desirable next step. 

A university with the necessary intellectual capital and land would bring strong resources to a joint venture with a development company. Business, engineering, environmental sciences, architecture, and other disciplines could support planning, conduct action research on the project, and provide technical and management training. A university with a strong sustainable agriculture program would link naturally to an agro-EIP. Development of an EIP focused on renewable energy would benefit from co-location with an institution doing R & D in energy technology and business models. Once the park is in operation, tenant companies could benefit from continuing university research and student internships or work study programs. The developer would have a strong partner that could invest the land required, provide research and training, and create a powerful recruitment theme. 

University participation in the development of an EIP would be a natural companion program to an initiative for greening the physical plant and operations of the school's campus. George Washington University, for example, has embarked upon an ambitious project to enhance energy efficiency, pollution prevention, water management, materials recycling, and other aspects of operating its large urban complex. A school with land available for an eco-research park could gain from the synergy between the park and campus projects. Much of the R & D would overlap. 

4.2 Site selection process 

Traditionally, industrial park developers consider environmental factors only as required by regulations and permitting requirements. Developers of an EIP make a deeper assessment of potential sites in locating the park. They consider the characteristics of the local and regional ecosystem, the site’s suitability for industrial development, and potential constraints on the pattern of development. This ecological evaluation complements the usual evaluation of transportation, infrastructure, zoning, and other human systems. For the customary category of transportation, rail access should be a high priority because of the significant financial, environmental, and social benefits it provides. 
In Puerto Rico Recovery Solutions placed a priority on using brownfield land for its Resource Recovery Park, reviewing dozens of sites previously used for industry. The site the team finally selected includes a decommissioned paper mill which can be put back into operation manufacturing recycled paper products. 


4.2.1 Applying the Environmental Performance Framework to Assess Sites

Selection of a piece of land for an EIP may engage your team in political and economic issues, ranging from "Not in my backyard” to, "do it here on my 200 acres” (at an inflated price).  The economic and environmental performance objectives you have established will provide a framework for defining clear goals in site selection and assessing competing locations. We describe the process of using this framework in the Appendix, under "applying the environmental performance framework in site-selection".   
4.2.2 Reuse developed land when possible.

Planners recommend a central principle in locating industrial parks today: seek to redevelop an already developed property rather than breaking virgin ground. Such properties could include an existing industrial site, a closed military base, or a large public facility. Location on land owned by and/or near a power plant could open opportunities for energy cascading, co-generation, and utilization of plant by-product materials. 

This principle helps contain urban sprawl and avoids consuming valuable agricultural land. Communities that have such vacant or underutilized properties are planning redevelopment of sites. They seek to recover investments in existing buildings and infrastructure. However, in many cases, they must also deal with serious contamination of the property from previous uses and associated liability problems.. 

The state of Minnesota has created model "recycling land" legislation that resolves state liability issues. This law has opened the door for the cleanup and redevelopment of over two hundred contaminated sites, including industrial sites. The California EPA and other states have created non-legislative voluntary cleanup programs to clear state liabilities for developers of brownfield sites. The California Center for Land Recycling is an NGO that can work with developers and government to clear title and encourage investment in such land. 
Another strategy to encourage use of already developed sites is for the government to offer incentives to developers and recruited companies. "Industrial tax exemptions could be offered to encourage companies to locate in and develop existing industrial areas. The savings from exemptions could then be used in conjunction with public funds to clean up the brownfield site. To make this feasible, companies would require that the exemption be large enough to at least offset the cost of clean up and remediation." 


Brownfields in Taiwan

Taiwan has several cases of brownfield land clean up and redevelopment. However, most of these cases have been quite sensitive due to health risk and land speculation so they have been kept confidential. The one case discussed publicly was land in Taoyuan where soil was contaminated by cadmium for over a decade. After years of dispute and studies, the county  (prefecture) government decided to engage a consultant to prepare plans for the clean up and reuse of the land. 

In Taiwan, the Legislative Yuan passed the Soil and Groundwater Pollution Remediation Act in January 2000. The Act defines control standards for soil and groundwater contamination and regulates the clean-up and sale of contaminated land. The Construction and Development Administration in the Ministry of Interior is in charge of zoning and rezoning. The Administration amended the regulation to require land owners to clean up their land before selling or applying for rezoning, if evidence shows that the land was contaminated. (2000. Personal communication from Yue-Lang Feng, ADB Environment Department)

“Over 160 sites in Taiwan have been identified as contaminated to various degrees. These sites have all been scanned by non-destrucive geophysical methods, of which selected sites have been further sampled and tested to examine the seriousness of their contamination in terms of the soil and groundwater. As a result, about 20 sites are classified as requiring immediate clean-up action.  Removal of dumped wastes has been conducted on a few of these sites. Obviously, restoration and redevelopment of the contaminated sites are the final goal of all parties concerned.”  (2000. Personal communication from Chih C. Chao ITRI, Taiwan. ) 












4.2.3 Greenfield Sites

If your team cannot make an existing industrial site feasible for your project, a backup planning principle is to apply the highest standards of ecological planning in your greenfield development. Regard the virgin land as a precious resource to be used with efficiency and minimal disturbance. Understand it as an ecosystem, not just a building site. Design to preserve its character as an ecosystem, in balance with its neighboring environment. If the land is in a farming area, consider the feasibility of using the agro-EIP model described in Chapter 6 so your development will benefit that agricultural economy rather than displace it. 
4.3 EIP Recruitment Strategy

An eco-industrial park team strongly links recruitment of companies to the park design process and community economic development strategies. Your recruitment team will need to enlist major prospects into your vision of an EIP, helping them understand how they will benefit from its innovations. As they sign leases they will become your partners in implementing the vision. These predevelopment commitments will help investors see the bottom line value of your innovations in design. 

A successful recruitment strategy depends upon achieving balance between: 

· Traditional marketing strategies and selling the EIP’s unique advantages. 

· Economic, social, and environmental goals. 

· Filling the park and getting the ‘right’ mix of companies for by-product exchanges.

· Outside recruitment and local business development.

We cover each of these themes in detail below, but we want to emphasize that the third point of balance is particularly vital. We are still learning about the feasibility of deliberately creating a network of companies utilizing each others' energy, water, and materials by-products. Our lead examples of by-product exchanges (BPX), Kalundborg (Denmark) and Styria (Austria), developed spontaneously, not as the result of industrial park recruitment. However, experience with industrial clusters indicates that there are strong precedents for companies locating to be near suppliers or customers. This makes the by-product strategy a variant of a familiar pattern rather than a total innovation. Testing the feasibility of recruiting a mix of companies exchanging energy and materials by-products is one important goal. But it must not overly constrain the basic task of filling the park. Chapter 12 on by-product exchanges explores alternative strategies for development exchanges, including the possible creation of a by-product utility.

4.3.1 An EIP’s Unique Advantages in Marketing

Conventional industrial park developers recruit companies on the basis of access to supplies and markets, workforce capabilities and costs, transportation access, economic incentives, and quality of life. More general features of the site plan such as an industry cluster focus, offer competitive advantage to potential tenants. Your project must have strengths in these areas to begin with.

An eco-industrial park adds a new level of benefits to participating companies—improved economic, social, and environmental performance through enhanced efficiency and synergistic relations among the park's companies. Your marketing strategy can feature these advantages as additional incentives. Many of them will contribute directly or indirectly to the tenants' bottom lines and to their public image. But, of course, you cannot ignore the more traditional benefits in marketing your park. 

4.3.1.1 Potential Benefits of EIPs to Companies 

· Park environmental management infrastructure and services enable tenants to outsource major responsibilities in these areas.

· Site-wide or umbrella permitting (when it is feasible in your jurisdiction).

· Shared solid and liquid waste-management.

· Shared training in new regulations and technologies.

· Shared emergency management services.

· Sales of material and energy by-products increase revenues and reduce disposal costs.

· Membership in an EIP gives companies an authentic green image in the marketplace.

· Potential collaboration among some companies in marketing, training, or R & D may offer a new source of competitive advantage.

· Other possible shared services in the EIP reduce costs to companies:

· Cafeterias and day-care, 

· Purchasing of non-product related supplies.

· Education/training facility.

· Transportation services. 

4.3.2 Balance Economic and Environmental Goals

As your team moves through the steps of the development process you will be setting measurable environmental, social, and economic goals. These will be guided by the performance objectives you established in initial planning and that you continue to evolve with recruited companies. In your detailed design concept for the park, for instance, you will begin making choices about target industries, facility design guidelines, possible covenants, park infrastructure, landscaping, and other aspects of the project. In each area you will need to set goals for economic, social, and environmental performance. 

Finding a creative balance among these goals is a high priority in an EIP. With care, your choices will result in a design that optimizes the whole system. You will achieve trade-offs among possibly conflicting goals that can enhance performance in all realms. For example, design guidelines that require comprehensive energy efficiency strategies in all EIP buildings (infrastructure and plants) could conflict with project financial goals by raising costs of construction above thresholds important in the feasibility analysis. A straight trade-off (lower efficiency goals for lower up-front costs) would reduce long-term savings from higher efficiency, thus optimizing only short-term project economics. It also would result in greater consumption of energy and use of resources over the life of the project. To the investor these are social goods, not corporate goods. 

A more systemic solution would involve ways to manage up-front costs while maintaining high efficiency. Some form of public investment could be backed up by technical support services from local utilities, universities or colleges and the government’s department of energy. This is a case where the benefits and the costs in a public/private partnership must be balanced across sectors. To secure a public good, arrange to reduce risk or increase return for the investor. 

See the discussion of public/private partnerships in Chapter 1, 3, 5 and the EIP Performance Framework Chapter 10. 
4.3.3 Balance Recruiting for a By-product Exchange Network with Filling the Park
“Many businesses benefit from the proximity or co-location of functions that are closely related to, or rely upon, the production process. This reduces production costs for goods and services by eliminating unnecessary transportation movements and, in the case of high-technology industries, by creating an intellectual and mutually reinforcing creative environment.” (Urban Land Institute 1987) 

The common sense value of companies exchanging energy, water, and material by-products, is appealing. The story of Kalundborg's network has captured the imagination of corporate innovators in many countries and inspired development projects in Europe and the US seeking to emulate this "industrial symbiosis" in Denmark. 

Finding "matching" companies will always be a constraint, even with more traditional recruitment targeting. Recruiting to a by-product exchange may take more time and effort, but it is within a limit familiar to any developer. It is a matter of degree. Once you recruit a major anchor tenant, this plant’s inputs and outputs will define a next tier of tenants that could be teamed with it. Then you ask, is there need for these companies in the local economy? Are there existing companies that could locate at this EIP to be near a major customer and supplier? Your recruitment team’s analysis of the anchor will determine how feasible the BPX recruitment theme could be. 

In the Financing and By-Product Exchange chapters we outline a number of strategies to support enlisting the right mix of companies for an EIP by-product resource network and for maintaining the exchange patterns as companies change. We also describe some of the possible community initiatives that can provide a larger system of by-product utilization.
4.3.4 Balance Attraction with Growing Your Own Firms

"Most economic development professionals spend most of their time chasing "deals" from other cities. Research consistently shows that local growth accounts for 90-99% of the jobs in any given area. We are more interested in growing jobs, than in shuffling them between various cities."


‑ Stephanie Neumann, Economic Intelligence Specialist for Littleton Colorado

You may fill your eco-industrial park most effectively by striking a balance between attracting businesses to move into your market and supporting local entrepreneurial development. A large anchor company is likely to be part of a national or transnational corporation. But it is equally likely to create niches for new or established local businesses as suppliers and as reprocessors or users of its by-product streams. With any industrial park, the developer recognizes the importance of the anchor plant’s supply chain. So adding the by-product utilization firms is only an extension of a familiar model. 

In the next chapter we project some of the implications of the transition to a sustainable economy for eco-industrial park development in Asian developing countries. We outline several possible “theme EIPs”, in which recruitment focuses on specific clusters that will grow rapidly as part of this transition. We believe these very strong development opportunities will enable recruitment teams to place more emphasis on local businesses. In some cases entrepreneurs will have developed their own technology or acquired it from domestic R &  D. In others, they may license technology from a cutting-edge firm overseas or from national or international R & D centers.

There is one important drawback to new business development in EIP recruitment. Institutional investors seek to reduce the risk of financing industrial parks by focusing on projects with well-established, AAA credit rated tenants. We discuss some ways of dealing with this limitation in the Financing chapter. 

4.3.4.1 Business Incubators for EIPs

“Every year more than 400,000 entrepreneurs start new businesses in the US and of those, 350,000 close before the year's end. However, the National Business Incubation Association (NBIA) estimates that over 80 percent of firms cultivated in an incubator have kept their doors open after five years of operation.” – Alameda Center for Environmental Technologies 

An EIP development team can enhance the success rate of new businesses by setting up an incubator on-site through public/private collaboration. This resource can play a vital role in developing suppliers to anchor tenants, filling out a theme cluster such as renewable energy, or helping to fill niches in the by-product exchange network. 
Business incubators typically help entrepreneurs in several areas: 

· Support in venture financing, marketing, accounting, organization design and other business capabilities.

· Access to common legal, secretarial, and bookkeeping services and office and telecommunications equipment.

· Collaboration among businesses in a shared facility.

· Access to timely information on markets and emerging technical opportunities.

· Access to training in business basics through local schools.

· Mentoring from entrepreneurs in the region.

“Such a system can nurture start-up and newly established firms by providing the above-mentioned services and office space on a shared, affordable basis. However, at its core is the financial, marketing and design support and the managerial training it gives to the emerging entrepreneur. Another by-product of a business incubator is the internal dynamics that come from working together in a shared physical space: the joint and cross-disciplinary learning that takes place and the opportunity to form the business networks and contacts are also critical to the launch of successful ventures.”  UNIDO incubator web site: http://www.unido.org/stdoc.cfm?did=300456  

Potential investors see participation in an effective incubator as a factor that will increase the success rate of new ventures. Research by the US-based National Business Incubator Association indicates a very high success rate for incubator supported enterprises, compared to startups without this systematic support. 

Incubators can range from profit-making entities allied with venture capital funds to public institutions with no financial interest in the incubator businesses. In the US only a relatively small proportion of incubators are for-profit and many have failed. The latter model is probably preferable in an EIP setting. Here the park developer, business, government, and the community (especially environmental and labor interests) cooperate in incubator planning. 

A mix of public and private sources may provide incubator startup funding. Local utilities and banks have significant self-interest in seeing new businesses succeed and have helped seed the development of incubators in many areas. The usual sources of public grants are industrial development agencies and international development banks. Costs need to cover:

· Forming of strategic public/private partnerships; 

· Strategic planning and design, giving a focus and timeline;

· Feasibility study and budgeting of the operating entity;

· Identification of candidates for initial incubation;

· Space and equipment;

· Staffing.

EIP developers could seek support for incubators focused on any of the eco-industrial park recruitment themes we describe in the next chapter: resource recovery, agro-industrial, renewable energy, and green chemistry for petrochemical parks.

A Chinese Business Incubator

ChinaTechStart is an incubator in Fujian Province founded to help new Chinese high tech companies succeed and be globally competitive. It provides “the necessary infrastructure and services which are critical to success in today’s accelerated global marketplace . . . offices, state-of-the-art technology, human resources, business development, marketing and financial services . . .”

Partners in this incubator include the Xiamen High Tech Innovation Center, the Fuzhou Economic Technological Development Zone, and a US company, JW Group. In addition to space and the usual support services for startup firms, ChinaTechStart provides extensive technical design support and guidance in financing, debt restructuring, forecasting, financial management, and funding strategies. 

  For details see www.chinatechstart.com















4.3.4.2 Information and Startup Firms

Possibly the single most important service for startups is access to information. EIP management or incubator staff can work with the economic development agencies to provide an electronic research center that also serves the region’s other firms. 

Littleton Colorado’s Business/Industry Affairs department, subscribes to seven commercial database services (including Dialog, Newsnet, Datatimes and others) covering nearly a thousand databases and hundreds of thousands of publications. Their initial information efforts were focused on strategic issues (industry trends, social and technological changes, etc.), and changed as the "market demand" evolved. They now use these on behalf of the smaller businesses to identify marketing lists, track industry trends, do competitor intelligence and run financial backgrounds on potential partners and customers.
 [to what do their, they, and these refer?]

In an EIP such a research center could track the market demand for, and commercial feasibility of, technologies in renewable energy, energy efficiency, resource recovery, environmental information systems, alternative transportation, green chemistry, pollution prevention, ecosystem restoration, and other environmental technologies. The center would also scan for non-environmental business opportunities that match other development goals of the EIP.

4.3.4.3 Value Adding Networks 


An advanced concept of business networks called Value Adding Partnerships or Flexible Networks, offers important advantages for small-to-mid-size companies in an EIP. With this model, several businesses cluster (physically or "virtually") around a broker/coordinator company in order to leverage resources. This collaboration enables the cluster to compete more effectively with much larger companies in national and global markets. The network may also conduct joint R & D and product development or procure common goods and services for members. Flexible Manufacturing Networks have demonstrated success in Italy, Denmark, and some areas of the US.

This concept is very complementary to our definition of an EIP as a community of companies and to the strategy of developing by-product exchanges within that community.
 Flexible Networks suggest that it is possible to provide conditions that facilitate such inter-firm collaboration. Researchers such as Richard Hatch at New Jersey Institute of Technology have identified these conditions and supported formation of new networks in the US 

At least fifteen states have started programs to support network development. For instance, Oregon's Office of Economic Development has created a training program for Network brokers and offers grants supporting development of Flexible Networks. Several networks there function in environmentally related fields. 

Local colleges or university extension programs could provide similar training. National or local economic development agencies could provide seed grants.
4.3.5 How a Company Looks at Site Selection

A company seeking new plant locations will consider the possible advantages of an EIP along with a host of traditional criteria. Each site-selection team will be screening locations to ensure that all of its priority criteria are met. Your own screening of candidates is likely to build a list of desired companies that will find EIP benefits attractive, so long as your park meets their other criteria. 

We will first outline the traditional company site-selection criteria and then provide a check list that could be used by EIP candidates to explore the value of locating in an EIP.

4.3.5.1 What does a company seek in a site for a new facility?

An adequate labor supply is fundamental: Are there ample numbers of workers at a fair cost? Is local training, education, and the quality of all types of schools adequate?

Materials supply: For some firms, proximity to raw materials is a major requirement (for instance, ore and minerals processing and food processing). Are transportation facilities adequate (harbor, airports, highways, railroad, barge canals or rivers, pipelines)? 

Parts and components supply: Are there businesses already in existence that can constitute the company’s supply chain or will they have to be recruited or created? 

Energy and fuel supply: Are adequate energy and fuel available at a competitive cost? For some, this is paramount, i.e., for aluminum refining, electrochemical processing, and power plants.

Customers: Close proximity to customers is a major requirement for some industries, i.e., beverage can or bottle manufacturing, automobile assembly, or ready-mix concrete.

“A Good Place to Live, Work and Raise A Family”: A key question is whether the decision makers would want to live in the area, theoretically or in fact. This is a very personal decision which may not be articulated. Site-selection teams often include at least one person who will actually work at the new facility. 

Capital Investment: For some firms, especially start-up companies, close proximity to investors may be important.

The Local Business Climate: This includes tax laws, labor laws, environmental regulations, financial rules affecting transfer of funds in and out, and types of ownership permitted.

A company site-selection team will be asking, “Do the locals ‘have their act together’?” Is there a good working relationship between state and local government officials, the Chamber of Commerce, the local banks and real estate interests, labor unions, schools and colleges? 

Another factor to be considered will be the availability of “special incentives”, such as governmental aid through tax reductions or “holidays”, subsidies on land and/or building purchase, infrastructure support (e.g., construction of new roadways to site, railroad siding, or expansion of airport facilities), industrial development bonds to support purchase of equipment, or employee training programs. 

Topics to be Considered by a Prospective Tenant in an EIP

Your EIP plan will probably address many of the company concerns regarding site-selection we have just reviewed. Your potential recruitments can adapt the following questions to support their site-selection teams as they explore the implications of locating in your park. 
What EIP benefits will be available to us?  How will they affect our profits?

· Will we spend less management time and effort on environmental matters and permitting?

· Will the EIP managers assist us in applying for operating permits, etc.? Are they experienced, have they done this for other tenants?

· Will we also be able to learn from our neighbors? Is there a cooperative attitude among the various tenants, supporting the joint solution of common problems and sharing of experiences? Would their experience be pertinent to our business issues?

· Will we find a high quality, highly motivated labor force?

· Will people prefer to work in this industrial park? Do they understand and share in the goals of the EIP and the tenant companies?

· Will the employee oriented benefits and facilities of this EIP, such as day care centers, choice of cafeterias, and excellent public transportation, improve employee attendance and morale?

· Will our training and skills improvement programs cost less, and be more effective, because of the shared facilities provided on the EIP campus?

· Will we achieve lower costs and gain new revenues for energy and materials?

· Can we adapt our processes and methods to use the waste energy or materials streams available from other tenants?

· Will our by-products, such as surplus energy or water, material by-products of our processes, used packaging, or other materials be attractive to ourco-tenants? 

· Will we be comfortable working closely with our neighbors? We’ve learned a lot about strategic partnerships with our suppliers in recent years. Can we do something similar with our neighbors, helping some of them become our customers or suppliers?

· Will our people, inspired by what they see around them at the EIP, discover new ideas to further lower our costs and improve our quality?

· How much will the EIP's recycling programs affect our operations and lower our trash disposal costs?

· Will we achieve lower costs for our other business needs?

· We’ve always handled things like purchasing, building services, training, and staff functions such as health, safety & environment internally. Will it work for us to outsource many of these to the shared services provided by the EIP managers and service companies? 

· Will these shared services really lower our costs, including the burden on our management’s time? How will they respond when we have a rush or emergency situation?

· Can we benefits from cooperative marketing & sales?

· We’ve heard that in EIPs smaller companies may develop cooperative or joint M&S programs. Will that work for us? Only certain kinds of products/services could be co-marketed with ours; are these available in this EIP?

· Will we gain an improved corporate image?

· Will our customers care about us being part of EIP? Will an improved image increase sales?

· What will our bankers and investors think? Will they view EIP tenants as better managed and, therefore, better risks? Will this result obtaining loans and letters of credit more easily?

· Will being part of an EIP help us in recruiting senior management, engineers and other specialized workers?

· Various EIP services will cost us, in service charges and in our lease payments. Will they add enough value to our personnel and our company to offset these costs? 








4.4 Project Organization 
4.4.1 Management of the Design and Development Process 

4.4.1.1 The Learning Organization

Your eco-industrial park development process can benefit from working as a learning organization at three levels: the core development team, the professional design team, and the larger body of community stakeholders. At each level, your project will be breaking new ground in a field with solidly established traditions and practices. You will continually apply new solutions within the financial and political constraints on your project. 

The learning organization model will be especially important in early EIP projects, where rapid recovery from inevitable design errors will be imperative. This approach will also help your team discover the new responses demanded by the changing forces in the global, as well as national, economies . The openness, flexibility, and systems view of the learning organization embody the qualities needed for success in the EIP development process. 

Some essential attributes of a learning organization include : 

· Using the development team’s successes and errors as opportunities to build the strength of its efforts as a group. 

· A willingness to check its underlying assumptions and beliefs to break through apparent conflicts. 

· Exploring how the pieces each member manages come together into a whole system. 

· Observing its learning and communication processes to continually improve its collective ability to learn. 

There are many management consultants experienced in helping businesses and other organizations achieve such apparently idealistic patterns of behavior. These ideals are embodied in practical methods well suited for the various levels of organization in your development process. 

Barry Clemson, a management consultant and professor of engineering management offers this description of the value of learning organizations: 

“We can consider organizations as focusing in knowing, thinking, valuing, or learning (McGill and Slocum). The knowing organization reduces everything to a standard procedure and operates "by the book.”  The thinking organization excels at problem solving, and the organization is viewed as a series of problems which are to be solved as quickly as possible. The valuing organization emphasizes its culture, core values and foundational myth. Employees or members are often expected to exercise considerable discretion, but are always guided by the strong, clearly articulated corporate culture, values and myth. 

 “The learning organization, in contrast to all the others, must excel at observing and reflecting on itself, including not only its results but also its internal patterns of behavior. This observation and reflection on self must also consider the way in which the organization observes and reflects, i.e., the organization must be able to learn about and improve its learning.  

“The learning organization must use the methods of the other three types. Certain things must be done "by the book,” problem solving is a critical skill, and a strong corporate culture is necessary for excellence. However, the learning organization puts these elements together in a distinctive pattern with learning at the center. The learning organization is able to sustain a rapid pace of change as necessary to adapt to changing conditions in the environment.” 


4.4.1.2 Project and Community Communications

Communications within your immediate project design team and with the broader set of stakeholders will be vital to the planning and design process. You will want excellent two-way communication channels with your community, to keep citizens informed and to understand and incorporate their issues and creative ideas. Your development team will need to understand how the project is unfolding in different specialized areas. Continuing communications with economic development, planning, and regulatory agencies will be critical. New methods and technologies enable you to meet these needs effectively. Online networks and skilled design and facilitation of meetings complement traditional media. 

4.4.1.2.1 The Project Online

A closed project web site for your development team will help your immediate design team and the network of specialists and stakeholders to interact effectively. A web site with citizen access will provide a channel for gathering community input and informing citizens on the value EIPs  hold for them. You can design the web site with different levels of access and conference spaces for working groups. Industrial parks around the world are using the web as a basic tool for marketing and raising finance. 



4.4.1.2.2 Conferences, Workshops, and Charrettes

Your project will be holding meetings often, ranging from small team sessions to broad community conferences. Skilled design and facilitation methods enable groups to work together creatively, even when they are at odds with one another. These methods help diverse participants work effectively with complex initiatives. They include the Search Conference
 and Open Space meetings.
 

You will want consultants with the following capabilities and experience. They should be accustomed to working with different cultural backgrounds; good at supporting decision-making processes and resolving conflicts; and strong in supporting design of whole systems change efforts. Look for someone who knows how to set the stage for teams to organize themselves successfully. Most important, your meeting designer/facilitator must know how to support people in moving forward with their action agenda. 

How do you find such talent? The person you need may be a management or organization developmental consultant. Perhaps he or she is trained in mediation or conflict resolution. Some architects are very imaginative in design of community meetings. 

The phrase “design charrette” began as a strictly architectural term for very intensive design sessions to meet a project deadline. EIP planners in many US cities have used it to describe the variety of meetings needed to build project vision and integrate design ideas from various disciplines. Usually a charrette is a two-to-three day intensive session including the project’s core team and design consultants. 

4.4.1.2.3 Other media

A project newsletter, columns in local newspapers, and radio and TV presentations (with call-ins) are all valuable for keeping your community informed on your project's progress. 

4.4.2 Designing the Management of the Operating EIP 

The management of eco-industrial parks will be responsible for more functions than traditional park management.  In its recruitment function, management will support development and maintenance of energy and material resources exchange within the park (and with other industries in the area). Management will play a critical role in supporting and maintaining the community spirit among EIP companies. It will administer contracts for shared support services and facilities. Park management may also play an important role in relationships with regulatory agencies. Industrial park and estate managers in Asia are creating site-wide environmental management systems and seeking certification (EMS such as ISO 14001) so this planning process is also part of the design challenge. 
As you develop your EIP concept, your team should start designing the management system for the park. What management structure will best support realizing your vision of how the park will operate? What sort of entity can best carry out the management functions required? How will management maintain the highest standards of quality control in all park operations? We cover these and other issues you need to consider in this management system design process in chapter 10. 

4.4.3 Accessing professional services in tune with your vision 

You will need a broad range of consultants at each stage of planning your eco-industrial park. These include developers, accountants, land-use planners, architects, attorneys, ecologists, economists, and engineers (civil, logistics, chemical, environmental, etc.)

Given the level of innovative thinking required in designing an EIP, you may benefit from using a Request for Qualifications rather than the usual Request for Proposals to solicit consulting assistance. With an RFQ, firms respond to a detailed set of questions about their training, specific professional capabilities, and their track record in applying them. Responses are used to narrow the field of candidates to two or three, or to make the final selection. Then the developer negotiates the terms of the project with the most qualified prospect(s),. Through this process, the contractor can collaborate with the firm to develop an effective scope of work.

Your project needs architectural, engineering, and planning consultants experienced in applying new environmentally sensitive approaches. But, at the same time, it needs these specialists to be familiar with the planning codes, zoning, and regulations of your region. If your area lacks the former, you can build local capability by importing highly qualified outside consultants to work in concert with local firms and to provide training.  

4.4.4 Integration Across the Different Systems of Planning 

Developing an eco-industrial park is a challenging effort, demanding integration across many fields of design, businesses and organizations: the core EIP team; city economic development, planning, and public works departments; developers; potential tenants; professional firms; regulatory agencies; and community/environmental organizations. 

· Your team will work closely with local and state economic development agencies to create recruitment and business incubation strategies featuring an EIP’s unique advantages and needs. 

· Companies considering location in the park will need two-way communication with your planning staff. (You will want to understand their needs and considerations. They will need to understand the evolving design of the EIP and how it will impact their operations.)

· Key staff in regulatory and zoning agencies will explore with your EIP team how to best enable innovations such as site-wide permitting and regulation and new design options in water, energy, and materials infrastructure. 

· Your EIP design team will work closely with possible community initiatives to encourage local industries to exchange wastes as by-products and possibly absorb surplus by-products from the park.

For instance, an infrastructure feature, such as an integrated by-product management facility serving all firms in an EIP, requires coherence across business, engineering, regulatory, financial, and company recruitment systems. Its design must work economically, technically, legally, and organizationally. At another level, it may serve as a backup system for the set of companies engaged in trading by-products in the region. In turn, the broader trading network may absorb surplus by-products from firms in the EIP. So you will also need input from the economic development or public works agency managing creation of the community by-product exchange program. 

Most developers could say, "So what's new about this? It's just the way this business works." However, developing an EIP does add new issues. Your project may benefit by a number of innovations in communications and processes. We discuss project communications in the preceding section. In the Design Options chapter we cover design processes and tools that enable greater integration across disciplines and organizations. 

You might consider setting up a project operations center, a room with whiteboard and corkboard on all walls and a computer with a projector. In this facility, any working team would be able to reference a graphic model of the whole project and all of its sub-systems. It could also include a project timeline, budgets, geographic information system (GIS) displays, site-photos and renderings of the site-plan, and other conceptual maps of the work you are doing. This level of access to easily absorbed information would enable your project teams to better integrate their work. This operations center would continue to function through construction and commissioning of your EIP. It could then serve as the hub for management once the park is in operation. (We provide more detail on this in the Management chapter.)

1.1 Environmental Standards in Development 

In this section we discuss

 those aspects of  the development process relating to the setting of standards in environmental performance. These include environmental policy and regulations, the project environmental impact assessment, covenants, the environmental management system, and performance objectives and indicators. Attention to developments in environmental policy and regulations are essential throughout the development process. 
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For an eco-industrial park the writing of the project environmental impact assessment and the property covenants are essential part of the real estate development process, flowing from the work of the feasibility study. At the same time, first steps in design of the environmental management system  must be coordinated with both the EIA and the covenants.. 

4.4.5 Policy and Regulations

The developer of a traditional industrial park needs to carefully watch emerging trends in regulation, permits, and zoning. EIP teams may go beyond this to help create the trends. From the earliest days your project will need to be in dialogue with policy-makers, regulators, your community’s planning departments, and your future tenants. The questions to discuss include: 

· To what extent is it possible (and advisable) to establish the whole park as the regulated entity? 

· What are the implications of tenant companies out-sourcing some environmental management functions to the park management company or third parties? 

· What changes (or special permits) in water, waste water and solid waste regulations and ordinances will you need to permit by-product exchanges or shared treatment facilities in the park? 

· Will you need changes in current zoning to allow the mix of industries needed for such exchanges?

· Can Federal and state agencies certify cleanup and clear liabilities to permit redevelopment of contaminated brownfield sites?
Developers of EIPs may need to lobby for amendments to policy and laws to enable innovative approaches to environmental protection. They also can work with associations of real estate developers and industrial park managers to support such changes. See Chapter 7 for some of the policy and regulatory issues important for EIPs beyond the umbrella permitting we discuss in the next section.
4.4.6 Innovations in Environmental Impact Assessment 
The idea of site-wide or umbrella permitting could ease the burdens of environmental management for companies as well as regulators. However, it is a solution that raises a number of critical issues. Would each plant be liable for the noncompliance of any plant under the permit? Would it make sense to lump together large and small companies, or those with very different levels of potential exposure to liability? 
Establishing an EIP regulatory “association” would be one effective way to manage regulatory permitting and compliance matters. Through the association, each EIP tenant would pay a weighted up-front cost and monthly fee based on its level of regulated releases. Some of the regulatory association’s funds could be leveraged against future environmental liabilities. When considering joint liability, the association could exercise the authority to fine or remove tenants if they remain in noncompliance. 

Another way of resolving the issues with site-wide permitting is to design umbrella permits as administrative structures that leave potential liabilities in the hands of each member. The companies would establish limits for the group as a whole, with distribution of these limits negotiated within those under the permit. 

The EIP management could be the administrator, monitoring environmental performance, handling regulatory reporting, and providing feedback to company personnel. A goal of this system would be to reduce time devoted to regulatory issues by companies and regulators. So long as the environmental performance for the EIP as a whole was within targets (both regulatory and self-imposed), companies would have more flexibility in managing individual performance. At the same time, peer pressure rather than external policing would create the sanctions needed to regulate plants that are outside of limits. Another useful variation is to create different umbrella permits for different groups of companies, depending on their size and potential exposure to liability. 

In Asia the Philippine Department of Environment and Natural Resources is piloting Programmatic Environmental Impact Assessments (PEIA) as a way to prepare a site-wide EIA. We discuss this and other environmental policy issues in Chapter 7. 

4.4.7 Convenants, Conditions, and Restrictions

Restrictive covenants typically set limits on design of individual facilities to protect the park’s investors, other tenants, and the community. They cover aesthetics, potential nuisances, maintenance assessments, design guidelines, and review processes. They also refer directly to environmental compliance issues such as protection of natural landscape, air and water emissions, and toxic materials. They may also prohibit certain types of industry or indicate the range of industries that are welcome. CC&Rs usually require membership in an organization for handling common issues, such as a tenants’ association or plant managers club. 
Design of EIP covenants will require creative collaboration among your development team, potential tenants, and zoning and regulatory agencies. CC&Rs may place stronger limits than local zoning or national regulations allow but can not be weaker. At times you may seek to implement a strategy that is less restrictive on each plant's performance but generates higher performance for the park as a whole. For example, some industrial parks in Asia include a site-wide waste water pretreatment plant or solid waste management facility that lowers the total effluents of the park, by absorbing wastes from tenants. (See Chapter 8 for a Thai industrial estate’s closed-loop water system.) Such common infrastructure may require zoning variances as well as covenants or incentives for the tenants to use the common systems 

Shared infrastructure for waste water treatment, hazardous waste management, or by-product collection and storage also requires covenants specifying conditions for outputs from each plant and monitoring of quality. Tenants will save on the costs of separate systems and personnel but they should be accountable for a system to control quality of their outputs. 

You should not put CC&Rs into effect until the planning agency has granted project zoning (or rezoning). Covenants typically include a time period, means of revising them, and provisions for enforcement and mediation. 

You may want to synthesize covenants into comprehensive facility design guidelines. The result is an independent document that the local planning agency records as a separate ordinance. This defines criteria for site planning, architectural design, and a review process to evaluate each development in the park. In an EIP, this approach offers a way of better integrating facility design into the overall industrial ecology approach to site-wide planning. Through the review process your EIP design team can support individual plant design teams. They need to understand how to apply your broad performance objectives and guidelines in harmony with their business and technical design goals. 

4.4.7.1 Some principles for defining covenants in an eco-industrial park

· Coordinate your drafting of environmental management system performance objectives and your design of covenants, incentives, and guidelines in several stages. 

· Encourage performance objectives that go beyond compliance to regulations. 
· Seek a balance between covenants and incentives to create acceptance of shared environmental management activities; emphasize voluntary solutions and incentives wherever possible. 

· Focus on desired outcomes in performance, not specific means for achieving them.

· Reflect the understanding that performance of the EIP is based on a balance between economic and environmental objectives and goals.

· Protect the rights and uses of all parties.

How you apply these principles will be very specific to your site, community, and local environmental conditions. Generally, begin with your broad objectives, such as increasing efficiency and reducing the environmental impacts of energy systems in the park. Since energy efficient and passive solar building design are well-developed fields, you could specify performance goals and suggest guidelines to support designers in meeting them. 

Plant designers will need flexibility, as they must balance savings from lower building operating costs, costs of design, and costs of construction and equipment. You might consider offering a useful incentive like technical support in design and budgeting, especially for smaller tenants. This could include referrals to experienced designers and perhaps a conference for tenant design teams. Utilities in your region may also offer incentives and technical assistance for energy efficiency. 
Your covenants are an important leverage point in meeting your environmental objectives as well as your business objectives. Some US EIPs have emphasized environmental values over business values and alienated possible tenants. It is important to test your draft covenants with candidate companies. Ask their input on how to design the covenants in a way that gets the performance you want without appearing too much of a burden on the companies interested in your site. 
4.4.7.2 Some typical covenants set by US EIPs 
From Ecological Guidelines and Recommended Practices for The Londonderry Eco-Industrial Park, New Hampshire 

General criteria for construction: "Establish and maintain procedures for communication between design and construction professionals, and the Eco-Development Team and the organization’s ecological coordinator or representative.” 

“Develop criteria and specifications to design-in water, energy and building material conservation; ease of recyclability; and the utilization of low maintenance and low embodied energy building materials and non-toxic materials in construction."  

Energy use suggestions: "Optimize natural day lighting, passive solar gain and natural cooling."  

Building material suggestions: "Choose wood products from salvage operations and/or certified as sustainably managed."  "Prioritize building materials that are non-toxic, made from recycled materials, manufactured with low embodied energy."

"Implement an incentive-based program to minimize both the environmental impacts, and the cost associated with employee’s commute to work and the transportation of materials to and products from the site." 

"Provide priority parking to those employees that car pool." 

"Develop, implement and maintain an environmental management system (EMS) appropriate to the nature, scale and ecological impacts of the organization’s activities, products, or services. The EMS will include, at a minimum, an ecological policy, defined roles and responsibilities, a documented "Plan, Do, Check, Act" program and written objectives and targets consistent with the Eco-Park vision statement."

From Cape Charles Sustainable Technologies Park , Virginia 
 Air Monitoring suggestions: "Occupant has installed a permanent air monitoring system with the capability to monitor supply and return air for carbon monoxide, carbon dioxide, total volatile organic compounds and particulates."  

"Provide annually to the Eco-Park Governing Board an environmental performance summary including, but not limited to, performance against Park objectives and targets, performance against organizational objectives and targets, regulatory compliance and Environmental Management System review data and a self-certification statement, signed by the CEO or President, attesting to the accuracy and truthfulness of the report."

Cornell University’s Work and Environment Initiative has created a Handbook on Codes, Covenants, Conditions, and Restrictions for Eco-Industrial Parks. This very useful resource includes guidelines and CC&Rs from a number of EIP sites in the US. It is available on the web at  http://www.cfe.cornell.edu/wei/papers/codes_files/codes_home.htm
4.4.8 Setting Performance Objectives for an EIP
Setting performance objectives is one of many aspects of the development process that are done repeatedly, each time in greater depth. These measures are fundamental to the creation and operation of an environmental management system (EMS). As the chart above indicates, a development team needs to start planning the EMS in parallel with the writing of the EIA and covenants for the project. The commitments made to regulators, the requirements placed on tenants, and the objectives and indicators need to support each other quite well. Our full discussion of EIP performance objectives and indicators is in Chapter 10, EIP Management.
In the following chapters we discuss several major EIP design themes. In the next chapter we discuss design of your EIP financing strategy. Then we move on to chapters on the transition to a sustainable economy and the special recruitment clusters for theme eco-parks this is creating; issues in EIP policy and regulation; and the design of EIP infrastructure and buildings.  
4.5 Resources 

Bosworth, Brian and Rosenfeld, Stuart. 1993. Significant Others: Exploring the Potential of Manufacturing Networks. Regional Technology Strategies Inc. Carrboro, North Carolina. http://www.rtsinc.org/index.html
Bosworth, Brian, Broun, and Williams. 1999. The Network Tool Kit: Volume One —Manufacturing Networks and Competitive Manufacturing. Regional Technology Strategies Inc. This manual catalogs and describes the most useful tools, practices,  documents, and materials that have been developed over the past  few years to aid the formation and management of inter-firm collaboratives. The tool kit’s material is drawn from successful  practice in the US and in many other nations. http://www.rtsinc.org/index.html
California Center for Land Recycling “Redeveloping Land for Sustainable Communities.” www.cclr.org See CCLR’s  Brownfield Redevelopment Case Studies. California Center for Land Recycling

Cohen, Jonathan. 2000. Communication and Design with the Internet. W.W. Norton. NY. The author’s web site describes aspects of community involvement via the web: http://www.dnai.com/~kvetcher/ A valuable guide to using the Internet in development of real estate projects is: This book can be found online at: http://www.communication-design.net/IntDes.01.001-021.pdf.

The Incubator Center for the UN Industrial Development Organization (UNIDO) includes a Handbook for creation of incubators in developing countries, comprehensive guidelines, case studies, and links to operating incubators. http://www.unido.org/stdoc.cfm?did=300456
International City/County Management Association. 1997. Brownfields Redevelopment: A Guidebook for Local Governments and Communities. Washington DC.  http://www.icma.org

Martin, S., Weitz, K., 1995. Regulatory Issues and Approaches for Encouraging Eco-Industrial Park Development. Working paper for Industrial Parks of the Future conference, May 4-5, San Diego, CA.

The National Business Incubator Association (US) http://www.nbia.org.html also includes links to international incubation associations and organizations  http://www.nbia.org/intl.html
A Chinese high tech incubator: www.chinatechstart.com
Oregon Economic Development Department. April, 1993. Flexible Networks for Oregon Businesses, Progress Report. 775 Summer St NE, Salem, OR 97310. 

Ramos, Josephina, ed.  1993. Planning and Design of Industrial Estates. United Nations Center for Regional Development and Industrial Estates Authority of Thailand. Country papers, case studies. Nagoya Jp. 500 page report. Nagoya, Japan.
Urban Land Institute, 1988. Business and Industrial Park Development Handbook. Washington DC. 

Value Adding Networks: Regional Technology Strategies Inc. This site offers an extensive list of publications on inter-firm collaboration: http://www.rtsinc.org/index.html



Work and Environment Initiative. 1999. Handbook on Codes, Covenants, Conditions, and Restrictions for Eco-Industrial Parks. Cornell Center for the Environment. Cornell University, Ithaca, NY  http://www.cfe.cornell.edu/wei/papers/codes_files/codes_home.htm
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� The Design Options chapter offers a menu of design options for your design team to consider. The broad categories in this menu include: land use planning; site planning; physical infrastructure; industrial facility and building design; and shared services. 


� Project interview with the staff at Urban Land Institute, National Association of Office and Industrial Parks, and Brownsville Economic Development Council. 


� The city’s public works department could defer additional investment in water plants thanks to two EIP features � cascading of water through different users in the park, and pretreating of water from major industries in a common EIP facility.


� EIP Project interview with Ralph Brill of Manitou Realty, a real estate developer in New York and Colorado. April 12, 1995.


� Project interview with Lee Paddock, Assistant Attorney General for the State of Minnesota. April 17, 1995.


� Martin, S., Weitz, K., 1995. Regulatory Issues and Approaches for Encouraging Eco-Industrial Park Development. Working paper for Industrial Parks of the Future conference, May 4-5, San Diego.


� Urban Land Institute, 1988. Business and Industrial Park Development Handbook. Washington DC. pg 95-6.


� UNIDO incubator web site: http://www.unido.org/stdoc.cfm?did=300456


� Friend, Gil; Lowe, Ernest; Glober, David. 1993. Building an Environmental Economy: A strategy for environmental business economic development for the City of Berkeley. 


� Johnston, Russell and Lawrence, Paul. 1988. Beyond Vertical Integration�the Rise of the Value-Adding Partnership. Harvard Business Review. July-August, 1988. pp 93-101.�Corporation for Enterprise Development. 1987. Flexible Manufacturing Networks, a special issue of The Entrepreneurial Economy. Includes reports on Italian, Danish, and US Flexible Networks. (Still available from CED at 202-408-9788.)  


�  In fact, Cornell University has made such networks a core ingredient in its ecological industrial park concept and its work supporting eco-industrial projects.


� Oregon Economic Development Department. April, 1993. Flexible Networks for Oregon Businesses, Progress Report. 775 Summer St NE, Salem, OR 97310. 


�  Personal communication with Barry Clemson,  Executive Director, Center for Organizational Systems Engineering, College of Engineering and Technology, Old Dominion University.  April, 1995.


� Weisbord, Marvin R. 1992. Discovering Common Ground. Berrett-Koehler Publishers. San Francisco, CA.


� Owen, Harrison. 1993. Open Space Technology: A User’s Guide. Abbott Press.
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