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Purpose and Introduction
This guide is designed to identify opportunities for connecting regional and community
development strategies with industry cluster strategies. Integrating cluster analysis with
the development strategy enables a community to leverage greater resources and
investment to improve the economic climate in the community and the region.
This guide contains information on clusters and an introductory framework for
conducting a cluster analysis, but it is not designed to be a manual for conducting cluster
analyses. Numerous other resources, some included in this document will enable your
community to conduct a cluster analysis of its own (see page 21).
The following diagram can be used as a guide in navigating the contents of the report.
The appendices provide additional information useful in connecting local strategies with
the regional industry cluster strategy.
This guide also contains links to numerous economic development resources on the
Internet. Active hyperlinks for these references may be found on the enclosed disk/CDROM or the Center for Economic Development at http://www.smartpolicy.org/. The
electronic version also provides additional examples, resources and sample material.
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Connecting Communities with Industry Cluster Strategies

What Are Industry Clusters?
Industry clusters are collections of firms in related industries located in close proximity to
one another. Locating near other similar firms provides numerous competitive
advantages, including sharing a common labor pool, enhancing close working
relationships between firms, reducing transaction costs and travel times between
customers and suppliers, and enhancing the spread of technology through firms in the
region. As a cluster in a region takes root and expands, synergies often develop between
firms and institutions, spurring additional growth and innovation.
Traditional economic analysis places industries into sectors, such as manufacturing,
construction, and services. These sectors are assigned Standard Industrial Classification
(SIC) codes by the federal government. Analysis reliant on traditional methods fails to
examine the connections between industries, resulting in policy decisions that do not treat
firms and industries as part of a larger economic system.
To understand the inner-workings of a regional economy, a more complex industry
cluster model can uncover the dynamic relationships that exist between collections of
industries. The technique of cluster analysis is a method of defining the relationships
between groups of firms connected through various types of relationships. Industry
clusters are often defined on the basis of two main relationships.
·

Vertical relationships include typical direct buyer-seller relationships that
are common to supply chains. Many of these supply chains develop
around large anchor firms.

·

Horizontal relationships can include firms and groups of firms connected
by:
o
o
o
o
o
o

a common set of customers
use of similar technologies
employment of related distribution channels
common labor force skill requirements
similar resource demands
common infrastructure needs

Firms in the same cluster are often located in close geographic proximity. Geographic colocation offers companies several important benefits.
·

Face to face contact can improve the working relationship between firms engaged
in joint ventures. In today's economy, firms often pool their resources to
collaborate on shared projects.
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·
·
·
·

The movement towards a "just-in-time" production model makes quick and costeffective transportation important between a company and its suppliers. By
locating near one another, firms in a supply chain can reduce transaction costs.
Co-located firms in a supply chain can more effectively work together to improve
the quality of production processes and products.
Firms with similar workforce needs often develop and draw from a pool of
experienced workers crucial to the success of their operations.
By drawing from the same labor pool and collaborating with one another, firms
spur the diffusion of technology and promote innovation throughout a region.

Cluster-based policy decisions can focus on relationships among industries rather than
the needs of specific firms. By understanding the needs of cluster industries, targeted
actions and investments can identify gaps and opportunities in the local economy. Across
the country, cluster-based economic analyses are used to enhance economic development
recruitment efforts, make more efficient use of limited development resources, and
promote the competitiveness of regional firms.
Regions that are most successful at implementing their strategy organize the efforts of all
economic development organizations in support of the cluster approach. By coordinating
the actions of the private sector, non-profit development agencies, and government
institutions, organizations are able to leverage the resources and actions of each other for
the benefit of the community. For example, communities whose workforce development
efforts focus on skills required by industries targeted by business attraction efforts make
most effective use of limited economic development resources.
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Does Your Region Have an Industry Cluster Strategy?
Many communities have developed cluster-based strategies for growing their economy.
These planning efforts have been structured differently from community to community.
In some places, these efforts are led by the private sector through local chambers of
commerce or similar industry groups. In other communities, local government or
nonprofit regional economic development agencies have taken the lead in planning for
the economic future.
Researchers at local universities and labor market analysts have frequently contributed to
the economic development strategies in many regions. If you are unsure who has
developed the economic strategy in your region, it may be helpful to contact members of
these organizations. Local government officials may also be a good source of information
regarding the regional strategy.
Regional economic strategies typically target specific industries or groups of industries.
These reports will help identify industries that are a regional strength, and those that will
be the focus of economic development efforts.
Industry cluster strategies typically include the following elements:
·
·
·

·

Comprehensive industry analysis
Definition of targeted industries with export orientation
Analysis of cluster dynamics, including what “drives” the cluster
o Relationships
o Markets
o Workforce
o Technology
o Natural Resources
Recommendations for action

Cluster strategies should also involve local community members charged with the
responsibility for implementing the recommendations. Communities embracing the
cluster approach in regions whose economic development organizations are not
committed in support of the strategy will be less able to leverage the actions and
resources of other development organizations in the community.
These existing studies and recommendations are also a good source for identifying how
the community can participate in the strategy. The next step involves identifying and
assessing cluster opportunities in the community. If your region has already developed a
quality industry cluster strategy, go to Connecting the Community with the Cluster
Strategy on page 8.
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If Your Region Lacks an Industry Cluster Strategy…
If your region lacks an existing industry cluster strategy, the following process can help
you develop a cluster strategy for your region

Developing a Regional Industry Cluster Strategy
Define the Region

Identify Key
Partners

Quantitative
Analysis

Qualitative
Analysis

Identify Regional
Opportunities

Carnegie Mellon Center for Economic Development
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Define the region
Unfortunately, the definition and choice of regions for cluster analysis is a subjective
task. The researcher or policymaker must choose between a variety of natural or
administrative regions that may or may not meet their needs.
The natural regions fall into several categories, such as economic, geographic and
cultural regions. For our purposes we will consider primarily the economic regions.
Economic regions are typically defined around a node of economic activity, usually an
urban center.
Metropolitan Statistical Areas (MSAs) areas are the most common example of an
economic region. In the United States, the Office of Management and Budget defines
MSAs. The disadvantage of metropolitan areas is that many less urbanized counties are
not included within the metropolitan area definition.
The Bureau of Economic Analysis (BEA) defined a set of Economic Areas (EA) that
includes both urban and rural counties. The BEA economic areas roughly conform to the
definitions and methodology of the OMB metropolitan areas except that all counties are
assigned to an EA. The disadvantage of this approach is that the economic areas often
extend beyond state boundaries. Another disadvantage is that there is less data available
on these economic areas, and the coordination of administrative resources is more
difficult because the boundaries often include multiple states.
Administrative regions often provide an acceptable compromise to the problem of
defining "natural regions" and coordinating with organizational and institutional
resources. The choice of region is dependent on the scope of operations that can be
undertaken and how well these regions seem to conform to natural economic areas.

Identify key partners
Even the best cluster strategies are worthless if the region chooses not to implement
them. Getting buy-in from the region’s economic development community is essential if
the plan will be translated into action. By involving at least the following organizations,
there is a good chance of giving the plan legitimacy in the eyes of those organizations
responsible for implementation.
·
·
·
·
·

Non-Profit Economic Development Organizations
Chambers of Commerce and Other Business Associations
County and Municipal Government
Colleges and Universities
Workforce Investment Boards
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·
·
·
·
·
·
·

Small Business Development Centers
School Districts
Commercial Real Estate Developers and Brokers
Industrial Development Corporations
Department of Transportation
Utilities
Development Finance

If implementing organizations have not bought in to the analysis, the community will not
be making the most effective use of limited resources. The ability of communities to
leverage the resources and actions of other development organizations will be limited.

Quantitative and qualitative analysis
Several quantitative and qualitative methodologies can help identify and understand key
industries. Performing an industry cluster analysis requires a knowledgeable person with
technical expertise in regional economic data. The two-part approach in Appendix 2 will
help identify industry clusters in a region.
If your region lacks defined industry clusters, a simple place to start is to use existing
industry clusters defined for your state or for other regions similar to your own. Users
should be careful not to assume the local economy is identical to comparison areas.
Please refer to the industry cluster definitions in Appendix 1.

Identify regional opportunities
After the regional analysis has been completed, all of the information gathered can be
synthesized to identify targets for regional opportunity. Opportunities may exist in
growing industries, and in stable or restructuring industries that may find the assets of a
region particularly attractive. Examples of cluster opportunities appear below.
·

Companies that may look for a location in close proximity to key markets, natural
resources, vital customers, or essential services

·

A region’s transportation or telecommunications infrastructure may provide an
advantage to certain firms.

·

Regions with workers or graduates whose skills are a good fit with the needs of
the industry.

·

Research-intensive firms may seek a location near universities, R&D facilities,
corporate partners, or skilled researchers.
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·

Available sites in a community may be well-suited to the needs of industry.

·

A large number of current or potential suppliers in a region may be an attractive
inducement to new, expanding, and relocating firms

·

Business costs in a region (land, labor, transaction, etc.) may be extremely
important to some firms at a particular stage of growth.
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Connecting the Community with the Cluster Strategy
Now that your region has a cluster analysis, the challenge is to develop a strategy for the
community that connects it with the regional strategy. Aligning strategies for the
community with the regional industry cluster strategy can focus efforts on addressing the
needs of strategic industries, leverage federal, state, and local resources for the benefit of
the community, and aid the regional strategy by applying the benefits of the community
to cluster development efforts.
Keep in mind that clusters function at the regional, national, and global geographies, and
are not locally based. Although local communities have little direct influence on industry
clusters, the key for local areas is to create an environment that will develop and capture
pieces of the cluster. The following diagram illustrates the relationships involving
communities and regional clusters
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Page 8

Connecting Communities with Industry Cluster Strategies

The following process will help identify opportunities for the community in clusters
targeted by the regional strategy.

Connecting the Community with the
Regional Industry Cluster Strategy

Assess Cluster
Presence in the
Community

Analyze the
Community in
Relation to Clusters

Identify
Implementation
Roles

Do industry clusters have a presence in the community?
The community may participate in the region’s cluster strategy in a variety of different
ways. Cluster businesses may call the community home, as may firms supporting or
supplying cluster businesses. The community may also be an attractive residential
community, or an entertainment, shopping, or recreational destination for cluster
employees.
The primary target of the community should focus on cluster companies. By increasing
the success, number and size of cluster companies, the community would be wellpositioned as a location for additional cluster firms, cluster suppliers and support
services, and cluster employees. Additional benefits of focusing on cluster firms include
increasing the number of potential customers for main street retail businesses and real
estate.
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Potential Relationships Between
Communities and Clusters

Cluster
Business

Support
Services

Cluster

Employee
Residence

Employee
Entertainment
and Recreation

Source: Carnegie Mellon Student Systems Synthesis Class

Once the region’s industry cluster strategy has been identified or created, it is important
to determine if your community is home to, or located near any elements of your region’s
industry cluster. Several existing data resources can be used to determine if the cluster
has a relationship with the community.
State or regional Labor Market Analysts can help you use state and federal databases
to determine if cluster industries are present in the community. These databases may not
yield great levels of industrial detail, as confidentiality restrictions limit the amount of
information that can be released. The presence of cluster firms in the community can
serve as a building block for further development efforts, and provide a connection with
the region’s strategy.
More robust, but less comprehensive data can be obtained from private-sector firms that
produce data for mailing lists and company research. This data may not provide full
coverage of all businesses in the community, but most sources usually provide company
addresses, number of employees, and detailed information about a company’s products or
services.
Local industry groups, such as chambers of commerce, technology councils, and
technology associations often produce directories of their membership. These resources
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can provide the name and address of member firms, along with information about the
products and services produced by the company.
Local government and economic development agencies in your region may also have
knowledge about cluster firms operating in your community. Appendix 2 contains
formulas for creating location quotients, a useful mechanism of assessing the presence of
industries in a community.

Analyzing the community in relation to industry clusters
The following template is a guide for analyzing opportunities in connecting the
community with industries targeted by regional cluster strategies. By populating the
matrix with information related to industry demand, and analyzing it in conjunction with
data on regional and community assets, barriers and opportunities for linking the
community with regional industry clusters will emerge.
Requirements
The first column of the matrix lists the type of requirements that may be an important
consideration for cluster industries. Common requirements relate to various aspects of the
physical infrastructure, including transportation and telecommunications infrastructure.
Aspects of buildings and sites are also important factors to consider in developing a
strategy for the community. The availability of a skilled, competitive workforce also can
be a regional strength.
The appendix of this report contains a list of resources that can be used to collect
information about infrastructure, sites, buildings, and the workforce in the region and
community.
Industry Demand
The second column of the matrix is reserved for information related to industry cluster
demand. Within each cluster, there are likely to be several distinct functions or industries,
each seeking different things from a location. For example, an information technology
firm may wish to locate research and development functions near a leading research
institution, and may value a site near markets and suppliers for its manufacturing
operations. This information can be obtained from site selection studies, real estate
research reports, and interviews with business owners, university researchers, site
selection consultants, and economic development professionals. A listing of site selection
companies, resources, and economic development professionals appears in the appendix.

Carnegie Mellon Center for Economic Development
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Regional and Local Supply
The next two columns of the matrix contain information related to conditions in the larger
region, and in the community. Information describing regional and community assets is
available from a broad array of information sources, and should be collected in relation to
what is demanded by each cluster industry. For example, if an industry is reliant on
engineering talent, information specifically related to the number of engineers in the
workforce, the number of engineering graduates produced by local colleges and
universities, and programs and institutions providing engineering education should be
collected. Interviews with community leaders, service providers, real estate
brokers/developers, and cluster businesses located in or near the community can add
considerable value to the analysis of local conditions.

Carnegie Mellon Center for Economic Development
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Template for Analyzing Industry Cluster Compatibility with a Community
Cluster:

Industry:

Industry Demand

Regional Assets

Local Assets

Analysis

Transportation Infrastructure
Road
Water
Air
Rail
Public Transit
Other
Telecommunications Infrastructure
Bandwidth
Type of Service
Cost
Reliability
Other
Building
Internal Wiring
Size (total Square Feet)
Layout
Materials
Floorplates
Ceiling heights
Column Widths
Number of Floors
Transportation Access
HVAC
Specialized facilities
Cost (Per Square Foot)
Truck/Rail/Air/Port facilities
Ownership/Lease
Other
Site
Environmental Issues
Water
Sewer
Electric
Gas
Site (Cont.)

Carnegie Mellon Center for Economic Development
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Cluster:

Industry:

Industry Demand

Regional Assets

Local Assets

Analysis

Zoning/Permitting
Cost
Other
Labor Force
Occupations (residents)
Critical occupations (cluster)
Skills
Education Levels
Colleges/Universities/training
providers
Cost
Other
Miscellaneous
Suppliers
Customers
Business Services
R&D Facilities
Taxes and Incentives
Nature of firms (age, size, etc.)
Quality of Life
Other

Carnegie Mellon Center for Economic Development

Page 14

Connecting Communities with Industry Cluster Strategies

Implementation Roles
The cluster strategy should identify organizations responsible for implementing various
components of the plan. Even though the community has little control over many
economic development functions in the region (business attraction and workforce
development, among others), it still can play the role of focusing regional economic
development efforts on the cluster strategy. Staff of the community can also actively
market the assets and benefits of the community to those responsible for business
development and attraction in the region.
Several common types of implementation activities are included in economic
development efforts. A listing, brief definition of each activity, and role for the
community appears below.
Cluster Implementation: Regional and Local Responsibility
Activity
Definition
Business
Expansion of
Development existing
businesses and
attraction of new
firms and facilities

Regional Actions
Local Actions
Identify and target businesses Identify and target
that fill gaps or build strengths complementary businesses to
fill gaps or build strength
in the region. Conduct
surveying efforts to build base
of information on cluster firms
and to identify
opportunities/threats.

Workforce
Developing the
Development future workforce,
and improving
current labor pool

Identify critical cluster
occupations, design new and
adjust existing workforce
development efforts to target
critical cluster needs.

Connect residents to training
that addresses known skills
gaps; aggregate local demand
for workforce programs

Site
Providing
Development adequate sites
and buildings for
industry

Connect site development
with regional planning efforts.
Align site location and
site/building characteristics
with cluster needs.

Address infrastructure (utility,
transportation, telecom, etc.).
Identify improvements needed
for existing cluster businesses,
or to attract new segments

Site Selection Direct assistance Develop relationships with
to firms seeking a site selection consultants in
new location
targeted industries. Provide
info. to consultants as
needed.
Analyze competitiveness of
Regulatory
Assistance in
regional taxes, incentives,
complying with
and regulations. Improve
government
competitiveness and
regulation
coordinate and streamline
regulatory burdens

Carnegie Mellon Center for Economic Development
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Activity
Finance and
Incentives

Definition
Financial products
and assistance to
business

Regional Actions
Local Actions
Work with loan packagers to
Align business finance
tailor funding tools for cluster
mechanisms with cluster
firms and facilitate access to
needs. Firms' needs may
financing.
vary by size, age, and
industry
Business and Business
Align assistance with cluster Link businesses with service
providers, connect and network
Technical
consulting and
firm and entrepreneur's
with other cluster mentors
Assistance
advice to firms and needs. Firms' needs may
(firms) and associations.
entrepreneurs
vary by size, age, and
industry.
Export
Assistance to
Promote region internationally Work with export agents to
businesses selling and develop connections to identify trade partners and
outside the US
other nations. Develop export targets to increase exporting of
local firms, and market benefits
education programs for
of the community to foreign
regional firms.
firms.
Regularly assess performance,
Evaluation
Assessment and Independently assess
including measurable results
performance of region,
evaluation of
including measurable results tied to cluster-based goals.
development
Ensure cluster strategy remains
tied to cluster-based goals.
success or
Revisit strategy to reassess consistent with regional plans
organization
as they evolve.
market potential, cluster
performance
targets, and industry trends.

Barriers may cause difficulty in connecting the community with the regional cluster
strategy Appendix 6 presents potential solutions to some common challenges faced by
many communities.
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Appendix 1: Existing SIC-Based Industry Cluster Definitions
Several industry clusters have been identified through a combined quantitative and
qualitative research approach. Michael Porter has defined industry clusters statistically
using SIC codes for the Cluster Mapping Project at Harvard Business School. Although
the detailed SIC definitions are not available, more information about the project can be
found at the Cluster Mapping Project website.
Given the diversity of state economies and the unique economies of its communities,
these clusters may not be appropriate for every locale. In that case, there are other cluster
definitions and resources developed for other regions that may be appropriate. The
research efforts of other states and regions may help add to the understanding of clusters
present in your region, and can also contribute to the strategy development efforts in your
community. More information about cluster strategies developed in other states and
regions is available over the Internet, and through government offices and national
economic development organizations such as the State Science and Technology Institute
and the Economic Development Administration (EDA).
Along with the information provided by the EDA, “Industrial and Regional Clusters:
Concepts and Comparative Applications” a recent publication by Edward M. Bergman
and Edward J. Feser contains additional information regarding industry cluster theory,
identification, strategies, and examples of cluster definitions. Clusters for manufacturing
industries were developed according to the Feser Input-Output methodology.
One state-specific example of cluster definitions is Pennsylvania’s Tech 21 initiative,
which identified and defined several clusters, and produced the SIC-based definitions
appearing below

Carnegie Mellon Center for Economic Development
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Technology 21 Industry Clusters
The Tech 21 clusters are presented at the 3-digit SIC level because of data restrictions on
the 4-digit level for small geographic areas such as communities and even some counties.
For practical purposes and because it enables communities to easily access statewide
strategies and resources we recommend at least examining these clusters in the
community.
Advanced Manufacturing Cluster Definition
Description
3-Digit SIC
metalworking machinery
354
special industry machinery, not elsewhere classified
355
general industrial machinery and equip, not elsewhere classified
356
Misc. electrical equipment & supplies
369
Measuring & controlling devices
382

Advanced Materials Cluster Definition
Description
Industrial inorganic chemicals
nonferrous rolling & drawing
electrical components and accessories
Measuring & controlling devices
photographic equip and supplies

3-Digit SIC
281
335
367
382
386

Biomedical/Biotechnical Cluster Definition
Description
Drugs
Measuring & controlling devices
Medical instruments & supplies
Nursing Homes
Hospitals
Medical and Dental Laboratories
Research & testing services

3-Digit SIC
283
382
384
805
806
807
873

Chemicals Cluster Definition
Description
Industrial inorganic chemicals
Plastics materials and synthetics
Drugs
Soap, cleaners, and toilet goods
Paints and allied products
Industrial organic chemicals
Agricultural chemicals
Miscellaneous chemical products

Carnegie Mellon Center for Economic Development
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Environmental Technology Cluster Definition
Description
Misc. fabricated textile products
Industrial inorganic chemicals
Soap, cleaners, & toilet goods
Misc. chemical products
Misc. nonmetallic mineral products
Plumbing & heating, exc. Electric
Fabricated structural metal prod
Misc. fabricated metal products
Engines & turbines
Construction & rel machinery
Special industrial machinery
General industrial machinery
Refrigeration & service machinery
Electrical industrial apparatus
Search & navig equip
Measuring & controlling devices
Medical instruments & supplies
Sanitary Services
Research & testing services

3-Digit SIC
239
281
284
289
329
343
344
349
351
353
355
356
358
362
381
382
384
495
873

Information Technology Cluster Definition
Description
Telephone communications
Telegraph & other communications
Radio/television broadcasting
Cable/other TV
Communications services, not elsewhere classified
Computer/ofc equip
Household Audio/Video
Communications equip
Electronic components/accessories
Telephone communications
Telegraph & other communications
Radio/television broadcasting
Cable/other TV
Communications services, not elsewhere classified
Computer/data processing services

Carnegie Mellon Center for Economic Development
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484
489
357
365
366
367
481
482
483
484
489
737
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Rubber and Plastics Cluster Definition
Description
Tires and inner tubes
Rubber and plastics footwear
Hose and belting and gaskets and packing
Fabricated rubber products, not elsewhere classified
Miscellaneous plastics products, not elsewhere classified

3-Digit SIC
301
302
305
306
308

Agribusiness/Food Processing Cluster Definition
Description
Meat products
Dairy products
Canned, frozen, and preserved fruits, vegetables, and food
Grain mill products
Bakery products
Sugar and confectionary products
Fats and oils
Beverages
Miscellaneous food preparations and kindred products

Carnegie Mellon Center for Economic Development
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Appendix 2: Defining Industry Clusters
Part 1: Quantitative
The initial step in defining regional clusters involves analyzing employment data to
develop a list of industries important to the region. Labor Market Information Specialists
at the Department of Labor and Industry can help you obtain and analyze the economic
data. Employment data by industry is available from the Unemployment Insurance and
County Business Patterns databases. This data will provide the number of workers and
establishments in an industry, along with total payroll. The data is organized by industry
using the Standard Industrial Classification system (SIC) to define industries.
As a rule of thumb, it’s usually best to use the most-detailed industry data possible when
analyzing labor markets. Employment data is available at different levels of industry
detail. The more-general data is available for industry sectors, such as “manufacturing”,
“services”, and “retail trade”, and is often referred to as two-digit data due to the number
of digits used in the corresponding SIC system. The most-detailed classifications include
more-detailed industry definitions, such as “printed circuit boards”, and “optical
instruments and lenses”, and are often referred to as four-digit data using the SIC system.
This most-detailed data may be unavailable due to confidentiality concerns. Even if the
most-detailed data is used, the groupings inherent in the Standard Industrial Classification
system may mask trends occurring in smaller industries.
This industry employment data is usually available for geographies no smaller than
individual counties. To allow for comparisons with other reports and datasets, it is
important to use a consistent regional definition. The federal Office of Management and
Budget has created metropolitan area definitions for larger regions in the United States.
If your community is not located in a county within a metropolitan area, an analysis of
the home county’s economy should be a sufficient unit of analysis.
Fortunately, you do not have to start from scratch. Numerous efforts in the state and other
parts of the country have already defined numerous SIC-based industry cluster
definitions. Using this framework, you can conduct data analysis that will identify
clusters present in your region. In the following analysis, totals of each industry cluster
are used rather than totals of each industry in a cluster.
Share of industry employment
The first step in identifying industry clusters is examining the share of employment in
each of the cluster definitions. To calculate an industry’s share of employment in a
cluster, divide employment in the cluster by total employment.
Share of employment =

Employment in a cluster
——————————
Total employment
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This analysis will identify industries that are important to the local economy by
uncovering groups of related industries that account for large shares of employment in
each sector.
Change in employment
The next step to identifying important industry clusters involves an examination of the
change in industry cluster employment. To calculate employment change, compute the
change in employment between the base year and the most recent year, and divide it by
cluster employment in the base year. Change in both the region and nation should be
calculated.
(cluster employment current year – cluster employment base year)
Change in employment = ———————————————————————————
cluster employment base year

Even if an industry lacks a high share of sector employment, its quick growth may
indicate the industry may hold potential for the local economy. In order to weed-out
increases in very small clusters, examining the growth rates of local clusters in
conjunction with the industry cluster’s share can identify targets of opportunity for
economic development efforts.
Location Quotient
Location quotients are a useful technique for identifying clusters concentrated in a region.
Location quotients compare the share of local employment in a cluster to the share of
national employment in that cluster. A location quotient of 1 indicates the local share of
employment in an industry cluster is equal to the national share. A location quotient of
less than 1 indicates the local area is less specialized than the nation in the cluster, and a
value greater than 1 indicates the local area has a higher concentration of employment in
the industry cluster relative to the nation.
Location Quotient =

(Regional Cluster Employment / Total Regional Employment)
———————————————————————————
(National Cluster Employment / Total National Employment )
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Be aware that the location quotient approach assumes that local consumption and labor
productivity are uniform across the nation. More information on location quotients is
available in the electronic companion.
·

Clusters with low location quotients and sub-par employment growth are probably
some of the least-promising targets for regional industry cluster strategies.

·

Clusters with location quotients below 1, but increasing employment can be
important growth generators in the local economy in the future. More research
should be conducted to determine the regional potential of these associated
industries.

·

Clusters with location quotients above 1 and declining employment growth
relative to the nation or in absolute terms can be targets for policy action designed
to strengthen important components of the local economy. This decline may
prompt an examination of the potential of these collective industries, and future
prospects for cluster workers.

·

Clusters with a high location quotient and increasing employment are important to
the local economy, as they are key industries with growth potential. Cluster
strategies can focus on creating and maintaining an environment where firms can
thrive.

Identifying Important Industries

Location Quotient

High

Important industries
that may require
attention

Important growth
industries

Industries of little
promise to local
economy

Potential emerging
industries

Low

Low

Employment Growth
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Payroll
While an examination of total payroll by industry cluster provides an indication of
important industries in your region, a more-useful measure is total payroll per employee.
Clusters and associated industries with high average salaries are likely those that provide
mainly full-time jobs. Since a primary goal of economic development is wealth creation,
a focus on high-wage industry clusters with a presence in the region can translate to
economic development success.
Total industry cluster payroll
Average wages =

————————————————

Total industry cluster employment

For a more meaningful picture of regional payroll trends, average wages in the region can
be compared to national average wages for that particular industry cluster. Be aware that
differences could be due to the mix of occupations within the cluster and associated
industries, or cost of living differentials.
Examining trends in average wages over time can give an indication of a shift in the
underlying structure of local industry clusters. A transition from part-time to full-time
positions, a shift in the cluster’s occupational mix, or increasing demand for workers in
that industry cluster could be the reason for increasing wages. Falling wages may be
attributed to an increase in the use of part-time workers, a shift from experienced to lessexperienced workers, or decreased compensation trends. Only quantitative analysis can
shed light on the underlying trends in average cluster payroll
Firms by Industry
Employment data also allows for the analysis of the number of establishments in an
industry. Regions with large number of workers concentrated in a handful of
establishments in a key cluster, or industry within a cluster may want to focus on the
needs of these large regional employers. Strategies for industries with a many small firms
may involve creating a vital environment for small businesses.
Other Approaches
A common methodology uses input-output (I-O) data, which measures the production of
commodities (goods and services) by each industry, the use of commodities by each
industry, the commodity composition of gross domestic product (GDP), and the industry
distribution of value added. Thorough analysis of the I-O data can also identify indirect
sales and purchases occurring through intermediate industries. Because the data is
national in scope, applying the cluster definitions to a local economy may identify both
existing and potential industries.

Carnegie Mellon Center for Economic Development

Page 24

Connecting Communities with Industry Cluster Strategies

The use of I-O data will only define clusters by vertical (buyer-seller) relationships. The
approach fails to identify and define cluster relationships that are not based on the supply
chain. To reduce these limitations, the input-output data can be combined with
interviews, focus groups, and other qualitative research methods to shed additional light
on the relationships that connect industries, and the issues important to the growth of the
cluster.
The cluster definitions developed using the input-output data can be used to examine
possible and potential industries in the local economy, and can help identify individual
industries that may be connected through the supply chain. I-O data is available from the
Bureau of Economic Analysis.

Part 2: Qualitative
Qualitative analysis can explore the key relationships between key regional industries,
identify overlooked key industries, and refine the definition of industries identified
through the quantitative analysis. Commonly used qualitative techniques involve
interviews, surveys, and focus groups. Key industry leaders, suppliers, customers,
university researchers, and government officials can contribute to the knowledge base
about local industries. These efforts will also enable the identification of factors driving
each of the industries, and common needs of industries in the region.
These techniques can uncover and define the existing cluster relationships. These
relationships can take many forms, including:
·
·
·
·
·
·
·
·

Firms in supply chains
Customer-seller relationships
Common workforce needs
Common infrastructure needs
Common technology
Government
Educational institutions
Research institutions

Interviews, surveys, and focus groups can also uncover the factors contributing to, or
driving key industries. These drivers may include:
·
·

Customers (local, national, and global)
Competition (local, national, and global)
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The needs of cluster members can be identified through these qualitative approaches.
Needs may take many forms, but some of the most-common involve:
·
·
·
·
·
·

Infrastructure
Workforce
Supply chain
Business services
Business climate
Resources (financial, natural, etc.)

Existing research may greatly contribute to the qualitative component of the cluster
analysis.
Partners in the cluster effort, such as universities, workforce investment boards, and
others may also have conducted additional interviews and research of value to the
analysis. A common interview template can help coordinate other efforts with the cluster
strategy. A sample interview template appears in Appendix 5: Interview and Survey
Templates.
Questionnaires from other cluster analyses can be used in your community. This may add
the benefit of comparability between your community and others

Part 3: Combining Quantitative and Qualitative
When the research work has been completed, analyzing the results should provide the
basis and direction for the region’s cluster strategy. This strategy should assess the
market potential of targeted industry clusters, and contain a strategic assessment of the
competitive position of the region.
The following matrix assesses the performance of local communities in relation to
industry demand, and can help evaluate the local development opportunities in relation to
the regional cluster. Each regional cluster you are considering as a development target
should be evaluated using this framework. Aspects of industry demand can include
transportation infrastructure, telecommunications infrastructure, buildings, development
sites, the labor force, and other important items outlined in the template on page 13.
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Assessing Local Performance in Relation to Importance of Cluster Elements

Actions are needed
to achieve
competitiveness

Good match an
indication of
competitive
strength, requires
continual
monitoring

No immediate need
to improve

Maintain basic
assets, but limit
resources to those
with highest
importance

Importance

High

Low

Low

High

Performance
·

Where the importance of an element to a cluster industry is low, and the local
community is not competitive, there is no immediate need to improve local
conditions.

·

Where the importance of an element to a cluster industry is low, but the local
performance is good, the cluster can be monitored to see if there is a change in
how the element is valued by industry. Many of these elements may be basic
requirements for the industry, not unique to any region. If this is the case, these
elements should be actively maintained.

·

Where importance of an element to each cluster is high, but local performance is
poor, communities should evaluate solutions in relation to the importance of
demand in each area. Communities can take action to improve local conditions
when appropriate.

·

Where both importance of an element to a cluster high and community
performance is good, the local community has a competitive advantage. In order
to maintain this advantage, the community must continually determine how to
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maintain this competitiveness should these elements remain important to an
industry.
When confronted by the choice of making a limited number of investments, communities
must assess which decisions will have the greatest payoff. Does one industry hold greater
potential than another? Is it better to make an investment that considerably benefits one
industry cluster instead of one of some value to all clusters? If forced to choose between
several alternatives, community leaders should always weigh the cost of action in
conjunction with the expected benefits.
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Appendix 3: Cluster-Based Economic Development Resources
Cluster Demand
Each industry targeted by the regional strategy will have specific needs. Some of these
requirements may relate to infrastructure, location, and facilities, others may involve the
workforce or telecommunications.
Site selection studies, real estate research reports, and interviews with business owners,
site selection and economic development professionals can be excellent sources for
information about specific needs of cluster businesses. Descriptions of these resources
appear below.
Active hyperlinks for these references are found in the electronic companion and on
the Center for Economic Development website, http://www.smartpolicy.org/.
Site Selection and Real Estate Resources
Site Selection
Magazine

Business Facilities
Magazine
Bizsites

Jones Lang LaSalle

Development Alliance

Deloitte and Touche

Site Selection's editorial mission is to publish information for expansion
planning decision-makers -- CEOs, corporate real estate executives and
facility planners, human resource managers and consultants to
corporations. The website contains data, case studies, and the latest
news in site selection activity.
Established in 1968 as a national site selection magazine, Business
Facilities provides monthly news and resource information for more than
40,000 corporate executives responsible for the expansion or relocation
of their companies.
Bizsites is an electronic complement to Plants Sites & Parks magazine,
tailored to companies expanding or relocating business facilities. Case
studies, research reports, and the latest news are all available on this
website.
Jones Lang LaSalle is a provider of comprehensive global real estate
and investment management services. A research function lies at the
heart of the operation, tracking and interpreting the market forces and
economic trends that affect business.
The International Economic Development Council (IEDC) and the
publisher of Site Selection magazine, Conway Data, Inc. (CDI), have
formed a strategic alliance to create this web site that is a source of
community and research information for companies seeking
business/facility locations. The Website tracks daily commercial real
estate happenings, financial markets, current commentary and site
selection information affecting the industry.
The Deloitte & Touche Real Estate practice provides a variety of real
estate services, including site selection. Deloitte and Touche also
produces reports and publications related to real estate and industry
trends.
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Transportation Infrastructure
Information regarding the existing transportation infrastructure in the community is
available from numerous sources. Coupled with the information regarding industry
demand collected from site selection, industry, and economic development resources, it
can be used to determine opportunities and areas of improvement in connecting the
community to the regional cluster strategy.
Some companies require access to highways and other road transportation infrastructure.
Information regarding road transportation is available through several governmental
offices and regional planning agencies.
Road and Highway Resources
Department of Transportation
(Index of all states) Ohio DOT

Information on road construction projects, future improvements,
and links to regional offices and other local resources is
available through these Departments. Maps and traffic count
data are also available. This information is provided through the
Ohio DOT Website.
Federal Highway Administration The FHWA website contains information about current FWHA
(FHWA)
programs, transportation legislation, and an electronic reading
room with transportation-related documents. The FHWA
publishes statistics and reports dealing with the nation’s
highways.
The National Transportation
The NTL’s mission is to increase access to transportationLibrary (NTL)
related information that supports transportation policy, research,
operations, and technology transfer activities. The NTL serves
as a repository of materials from public, academic and private
organizations. This website provides access to their collections
The MPO is the forum for cooperative transportation decision
Metropolitan Planning
Organizations (MPO)
making for the metropolitan planning area. An MPO is required
in each urbanized area having a population of over 50,000.
There are currently 340 MPOs in the United States. These
MPOs, in cooperation with states, transit operators, local
municipalities, counties, and other key transportation entities in
the metropolitan area carry out the transportation planning
process.

Some firms require access to port facilities, or a location along a navigable waterway.
The Army Corps of Engineers and Local Port Commission may be able to provide
information regarding local waterways and port facilities.
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Water Transportation Resources
Maritime
Administration
(MARAD)

MARAD promotes the development and maintenance of the United States
merchant marine, and ensures that the United States enjoys adequate
shipbuilding and repair services, efficient ports, effective intermodal water and
land transportation systems, and reserve shipping capacity in time of national
emergency. The website provides information about MARAD programs and
initiatives, publications, statistics, links, as well as educational resources.

US Army Corps
of Engineers

This website provides a link to local offices of the Army Corps of Engineers.
The website contains information on flood control projects, navigation, water
transportation infrastructure, navigational charts, current conditions, and freight
traffic. The website also is home to information regarding wetlands,
remediation, water quality, waterways regulation, and permitting.

Many companies are reliant on commercial air transportation to move employees and
commodities. Greater choice of flights and destinations can be a drawing card for some
business, while other firms need access to air cargo facilities. Regional airport authorities
and local governments may be able to provide information regarding regional air
transportation facilities.
Air Transportation Resources
The Federal Aviation
Administration

Index of State Aviation
Websites California Division
of Aeronautics

The Administration’s website contains aeronautical charts, airport
directories, airport safety data, security alerts, grant information,
newsletters, regulations, aviation statistics, news, and information.
There is also information for professionals in the aviation industry,
as well as links to regional offices.
This is an index of state transportation resources, including
aviation resources. State websites can be useful in finding statelevel news, statistics, and regulations. Information is provided
through the California Division of Aeronautics Website.

Just as some firms are reliant on highway transportation, others are dependent on a
location in close proximity to a rail line. Railroads, local government, and regional
planning agencies are good sources for information about local railroads.
Railroad and Railway Resources
Federal Railroad
Administration
Surface Transportation
Board (STB)

The Administration’s website contains an index of programs, a
regulatory overview, safety data, emergency orders and alerts,
studies and publications, a railroad database, and links to
regional offices
The STB is responsible for the economic regulation of interstate
surface transportation, primarily railroads, within the United
States. The website contains legal filings related to railroads,
recordations, decisions and notices, and news.
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Public transportation is used by millions of commuters. In order to attract workers, many
companies value a location that gives employees easy access to public transportation.
Local public transportation agencies are likely the best source for information on
available transit options.
Public Transportation Resources
American Public Transportation Provides information, data, and other resources regarding public
transportation in the United States
Association
Federal Transit Administration
(FTA)

The FTA provides leadership, technical assistance and financial
resources for safe, technologically advanced public
Transportation. The website contains data and information
about public transportation, as well as information about FTA
programs

Advanced Telecommunications Infrastructure
The Telecommunications Act of 1996 restructured the communications regulatory
environment. The act also created the “e-rate” fund (supported by contributions from
interstate telecommunications carriers) used to provide discounted access to schools and
libraries. Carriers were also required to provide access to these facilities as part of the act.
Data collected through e-rate program identifies telecommunications infrastructure,
including the location of lines, service areas, and switching locations. The data also
provides the names of service providers active in various parts of the state. The
Association for Telecommunications and Technology Professionals Serving State
Government has created a website with links to state level telecommunications agency
home pages, most of which contain state-level data and information.
The presence of a telecommunications line does not necessarily indicate that service is
currently available in the community. “Last mile” connectivity between a nearby
telecommunications line and community businesses may not yet be established.
Developing this "last mile" connectivity can be expensive and may influence the role that
telecommunications infrastructure can play in the development of the community.
Telecommunications companies operating in the area can be contacted in order to
determine service cost, quality, and availability.
The Georgia Institute of Technology’s Center for Economic Development Services has
developed a helpful guide to the basics of telecommunications technology. This guide
also provides a thoughtful primer on economic development issues with
telecommunications infrastructure.
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After identifying the supply of available infrastructure, it is important to understand the
nature and extent of the demand for existing or additional services. Because the cost of
adding capacity and infrastructure is so high, projects should not be undertaken unless the
additional capacity will be absorbed.
Businesses have different telecommunications needs. These needs are usually measured
in the amount of data that can be transferred in a fixed period of time. The following
chart provides an indication of the speed different telecommunications lines provide.
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Bandwidth by Line Speed
Est.
Technology Download
Time
Dial-up
Modem,
56flex, U.S.
Robotics x2
modems
ISDN
(Integrated
services
digital
network)
Cable Modem

20-30
minutes

Typical Uses

Remarks

Speed

56 kbps

10-15
mintues

128 kbps

5-10
mintues

1.5 mbps

Basic residential &
Uses voice lines; available from multiple
travel (e.g., accessing ISPs. Common Internet Access often
email and the Web from referred to as "Snail Speed"
hotels, out-of-town,
meeting, etc.)
Small Businesses

Offered by telephone companies,
international communications standard for
sending voice, video, and data over digital
telephone lines or normal telephone wires.

Residential

Designed to operate over cable TV lines.
Provided by cable companies.

Small to medium-sized Point to point connection, dedicated
businesses
phone connection, popular leased line
option for businesses connecting to the
1.544 mbps
Internet and for Internet Service Provider
(ISP) connecting to the Internet backbone.
Residents and Small
Constant Internet connection, offered by
DSL (Digital
8 mbps
businesses
telephone companies, low upload speed.
Subscriber < 5 minutes
(downstream)
Line)
T-1, ADLS,
DS-1 North 1-3 mintues
America

Frame Relay < 1 minute

T-3, DS-3
North
America

< 1 minute

25 mbps
(upward)

Used for connecting Local and Wide Area
Networks. Frame relay networks in the
U.S. can support data transfer rates at T-1
and T-3 speeds.

44.7mbps

Dedicated phone connection, used mainly
by ISP connecting to the Internet
Backbone and for the backbone itself.
Supports real time video.

155.5 mbps

Typcial backbone speed.

< 1 minute

466.56 mbps

Used for both LANs and WANs.

OC-12,STS- < 1 minute
12
OC-18
< 1 minute

622.08 mbps

OC-3, STS-3 < 1 minute
OC-9

Used for both LANs and WANs.

933.12 mbps

Used for both LANs and WANs.

OC-24

< 1 minute

1.244 Gbps

Used for both LANs and WANs.

OC-36

< 1 minute

1.866 Gbps

Used for both LANs and WANs.

OC-48, STS< 1 minute
48
OC-96
< 1 minute

2.488 Gbps
4.976 Gbps

OC-192

< 1 minute

10 Gbps

OC-255

< 1 minute

13.21 Gbps

Used for both LANs and WANs.
Used for both LANs and WANs.
Highest speed backbone presently
available.
No telecom vendor presently uses this for
their backbone.

Source: LinkMichigan May 14, 2001, and the International Economic Development
Council "Economic Development Now" July 31, 2001
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Building
Cluster industries often have specific requirements for buildings in which they operate.
Information on structures in the community is available from several sources. Real estate
brokers working in the area may have access to information on properties within the
community’s boundaries. Local economic development practitioners may also be able to
help in providing information. Local government tax assessment and deed records often
contain valuable information related to a property’s size and characteristics. These
records can also be used to identify owners who may be able to provide information
regarding their properties.
Numerous communities have proactively developed databases of commercial and
industrial properties to enhance economic development efforts. Many of these efforts can
be found on the Internet. Community leaders may wish to consider leveraging the
resources of existing state, regional, and local efforts instead of creating their own
property information system.
The following list contains items related to building elements that may be important to
cluster businesses.
·
·
·
·
·
·
·
·
·
·
·
·

Internal telecom wiring
Size (total square footage)
Materials
Floor plates (square feet per floor)
Ceiling heights
Column widths
Number of floors
Transportation access
Heating, ventilation, and air
conditioning (HVAC)
Utilities
Specialized facilities
Cost ($ per square foot)

Special Resource
The International Economic
Development Council (IEDC) has
created a database template of Site
Selection Data Standards, made up of
community building and site
characteristics. Communities can
download this database free of charge,
fill it in once, and use it to respond to
most company questionnaires. Over
1,200 data elements are organized into 25
categories, covering 80% of information
that is common across site selection
decisions.

Site
Sites must be examined in conjunction with building information. In addition to the size,
regulatory limitations, utilities, and environmental concerns can impact the use of sites in
the community.
Zoning and permitting requirements can hamper location decisions of companies. By
understanding what industries are compatible with local zoning regulations, an analysis
of local conditions can be conducted in context with cluster demand. Local zoning and
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permitting information is available through local municipalities. Several statewide zoning
and land use resources are also available.
Planning and Land Use Resources
American Planning
Association (APA)
Urban Land Institute
(ULI)

APA is a nonprofit public interest and research organization
committed to urban, suburban, regional, and rural planning. The
website contains legislation and policy information, publications,
conferences, news, and the Journal of the APA.
ULI is a community of practice for those engaged in the
entrepreneurial and collaborative process of real estate development
and land use policy-making. The website has a great deal of
research regarding planning and development issues, as well as links
to real estate, development, and planning websites.

Adequate water supply and sewage treatment is a must for many cluster companies, as is
an affordable, reliable energy supply. Information regarding the quality, reliability, and
cost of utilities is available through the companies providing the service.
Utility Resources
Index of state-level
resources
(utilityconnection.com)
National Association of
Regulatory Utility
Commissioners
(NARUC)

Index of state water and environmental agencies, as well as
regulatory commissions. Public utility commissions regulate and
supervise the rates and service of the state’s public utilities, including
electricity, water, natural gas, and telephone. Some agencies also
regulate taxis and other transportation vehicles.
The Association of governmental agencies that are engaged in the
regulation of utilities and carriers in the fifty States, the District of
Columbia, Puerto Rico and the Virgin Islands. NARUC's member
agencies regulate the activities of telecommunications, energy, and
water utilities.

Environmental issues may seriously impact the ability to develop a site. Cleanup costs for
contaminated land may be prohibitive, and in some cases, liability for cleanup may apply
to any current or previous owner of the property, regardless of their impact on the
pollution of the site. Regulations limiting the emissions from a facility, or the ability to
build on sensitive lands can also pose a deal-breaker. Information regarding
“brownfields”, environmental regulations, and sensitive lands is available from the EPA.
Environmental Resources
Environmental Protection EPA's mission is to protect human health and to safeguard the natural
environment — air, water, and land. The homepage contains links to
Agency (EPA)
the EPA's resources.
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EPA Envirofacts
Warehouse

The Envirofacts Warehouse allows you to retrieve environmental
information from EPA databases on Air, Chemicals, Facility
Information, Grants/Funding, Hazardous Waste, Superfund, Toxic
Releases, and Water Permits, Drinking Water, Drinking Water
Contaminant Occurrence, and Drinking Water Microbial and
Disinfection Byproduct Information

EPA EnviroMapper

EPA-produced interactive maps of environmental conditions - also
contains a large amount of information regarding solutions to
environmental challenges faced by many communities.
Local Government
The International City/County Management Association's Local
Environmental Assistance Government Environmental Assistance Network (LGEAN) is a "firstNetwork
stop shop" providing environmental management, planning, and
regulatory information for local government elected and appointed
officials, managers and staff.

Labor Force
Information gathered from cluster firms and site selection professionals can identify the
critical labor force needs of an industry. These needs can differ from industry to industry
within the same cluster, and are a key driver of many companies. Workforce information
is crucial to businesses seeking a location. While little workforce information exists for
sub-county areas, data describing the size, unemployment rate, education level, cost of
labor, and occupations in the county or region is available. The following table presents a
brief overview of available data sets commonly used to identify and understand local
economic trends.
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Labor Force,
Employed,
Unemployed
Employment,
Age, and More

Census

Private Providers

Zip Code

Zip Code

Block Group

Establishment

U.S. Census
Bureau
U.S. Census
Bureau
U.S. Census
Bureau
Various

1-2 months

U.S. Bureau of County
Labor
Statistics

Employment

Current
Employment
Statistics

Economic Census Employment,
Establishments,
Payroll, and
Sales
County Business Employment,
Patterns
Establishments,
and Wages

1-2 months

U.S. Bureau of Municipalities of
over 25,000
Labor
residents
Statistics

Labor Force,
Employed,
Unemployed

Varies

Varies by
product

3 years

3+ years

9-12 months

Local Area
Unemployment
Statistics

Time Lag

Establishments, U.S. Bureau of Establishments
Employment,
Labor
and Wages
Statistics

Smallest
Geography
Available

Covered
Employment and
Wages (ES-202)

Source

Data Includes

Data

Workplace

Reporting
Unit

Survey

Sample

Reporting by
nearly all
businesses

Workplace

Residence

Workplace

Workplace
Reporting by
many businesses

Sample surveyed Workplace

Sample surveyed Residence

Reporting of
nearly all
businesses

Methodology

Notes

Conducted
once every 10
years

Conducted
once every 5
years

Very detailed, often Businesses not
product or
required to
customer-based
report,
coverage and
methodology
may vary over
time & between
providers

Limited

Limited

Limited

N/A

None

4—Digit SIC, but
Disclosure
reporting limited by restrictions limit
confidentiality
analysis

Industry Detail at
Neighborhood
Level
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Employment and unemployment data is collected by the U.S. Bureau of Labor Statistics,
the state Departments of Labor and Industry, and the U.S. Census Bureau. Information
for the various employment data sources appears below.
Employment and Unemployment Data
The Bureau of Labor Statistics (BLS) Handbook of Methods presents
detailed explanations of how the BLS obtains and prepares the economic
data it publishes. BLS statistics are used for many purposes, and
sometimes data well suited to one purpose may have limitations for
another. This edition of the Handbook, like its many predecessors, aims to
provide users of BLS data with the most current information necessary to
evaluate the suitability of the statistics for their needs.
Covered Employment The Covered Employment and Wages (CEW) program produces
and Wages (ES-202) comprehensive employment and wage data by industry and county and
state for workers covered by unemployment insurance laws.
BLS Handbook of
Methods

Current Employment The Current Employment Statistics (CES) survey of payroll records covers
over 390,000 businesses on a monthly basis and provide detailed industry
Statistics
data on employment, hours, and earnings of workers on nonfarm payrolls
for all 50 States, the District of Columbia, Puerto Rico, the Virgin Islands,
and more than 270 metropolitan areas.
Local Area
The Local Area Unemployment Statistics (LAUS) program produces
Unemployment
monthly and annual employment, unemployment, and labor force data for
Statistics
Census regions and divisions, States, counties, metropolitan areas, and
many cities, by place of residence.
County Business Patterns is an annual series that provides subnational
County Business
economic data by industry. The series is useful for studying the economic
Patterns
activity of small areas; analyzing economic changes over time; and as a
benchmark for statistical series, surveys, and databases between
economic censuses.
Economic Census
The Economic Census profiles the US economy every 5 years, from the
national to the local level across a variety of industries

Data on the education level of the area population is also available through the US
Census Bureau and the State Data Centers. Data regarding the number of people working
in specific occupations is available for states and metropolitan areas from the Bureau of
Labor Statistics. This data also contains information on average hourly wages paid to
workers in each occupation. The number of workers in occupations with similar skill
levels can also give an indication of the size of the total labor pool.
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Other Labor Force Information Resources
U.S. Census Bureau
Index of Census State
Data Centers

The Bureau is the preeminent collector and provider of timely, relevant,
and quality data about the people and economy of the United States.
The state data centers are official sources of demographic and economic
data. The centers offer a wide variety of data, projections, services, and
products, and are the official liaisons to the US Census Bureau.

Data from local colleges and universities can give an indication of the number of new
workers with specific skills that enter the workforce each year. Most universities have an
office of planning or institutional research responsible for collecting and reporting this
information. Other data sources specific to science and engineering degrees include the
National Science Foundation, and the American Engineering Workforce Commission.
Information on university programs can also help companies looking to partner with
university students or researchers.
College and University Resources
National Science Foundation
Division of Science Resource
Statistics (SRS)

American Association of
Engineering Societies
Engineering Workforce
Commission (EWC)

The SRS fulfills the legislative mandate of the National Science
Foundation Act to provide a central clearinghouse for the
collection, interpretation, and analysis of data on scientific and
engineering resources, and to provide a source of information
for policy formulation by other agencies of the Federal
Government.
The EWC is an excellent source of information on engineering
workforce issues. The EWC publishes the premier salary survey
for the engineering occupation, and the results of a survey of
engineering faculty's salaries. The EWC also conduct meticulous
surveys of the numbers of engineering students and graduates
in the United States during any given year.

The American Society for
The ASEE promotes excellence in instruction, research, public
Engineering Education (ASEE) service, and practice; exercises worldwide leadership; fosters
the technological education of society; and provides quality
products and services to members. The website contains policy
statements, reports, recent legislative issues, and engineering
resources.
National Center for Education
Statistics (NCES)

The NCES website has educational statistics, research, and
studies relating to educational issues.

Suppliers, Customers, and Business Services
Government data sources are prohibited from revealing any information about a specific
company. In order to identify the names and number of employees working for local
companies, you will need to rely on the services of private-sector companies that collect
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this information. While the following list is not exhaustive, many of the largest private
sector data providers and contact information are included. Many of these resources may
be available through local business, college, and university libraries.
This information can be used to identify potential suppliers, customers, and the quality of
available business services in the area to boost economic and business development
efforts. Many companies are reliant on nearby customers, suppliers and supply chains for
their success, and would value a location near other firms that can serve as a market or
suppliers. Business service providers, such as consultants, attorneys, accountants, and
marketing professionals can add value to local firms. While the following list is not
exhaustive, information about suppliers, customers, and business services can be obtained
from private sector data providers, and through local business organizations and
chambers of commerce. Many of these resources may be available through local
business, college, and university libraries.
Business Information Resources
D&B

All industries

iMarket Inc.

All industries

Harris InfoSource
InfoUSA

Specializes in the manufacturing, technology and services
sectors.
All industries

Acxiom

All industries

Experian

All industries

OneSource BusinessBrowser

All industries

OneSource CorpTech

Specializes in technology companies

Chambers of Commerce (U.S. Chambers of Commerce publicize, promote, and develop
Chambers of Commerce)
commercial and industrial opportunities. The work to improve
schools, streets, housing, public works, fire and police
protection, parks, playgrounds, and recreational and tourist
facilities. This is an index of regional Chambers of Commerce.
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Additional Resources
Several other resources are available in the state to help in developing and implementing
a cluster-based economic development strategy in communities. The following
organizations offer programs targeted to specific geographic areas, industries, or types of
businesses.
Additional Resources
Manufacturing Extension
Partnership

Appalachian Regional
Commission

Industrial Development
Corporations
National Business Incubation
Association

U.S. Small Business
Administration

The Manufacturing Extension Partnership is a nationwide
network of not-for-profit Centers in over 400 locations
nationwide, whose purpose is to provide small and mediumsized manufacturers with the help they need to succeed.
Businesses receive assistance in a variety of areas, including
process improvement, management, human resources,
marketing, engineering, finance, energy efficiency,
environmental compliance, and electronic commerce.
The Appalachian Regional Commission was established to
support economic and social development in the Appalachian
Region. The ARC undertakes projects that address the five
goals identified by ARC in its strategic plan: 1. Developing a
knowledgeable and skilled population; 2. Strengthening the
Region's physical infrastructure; 3. Building local and regional
capacity; 4. Creating a dynamic economic base; 5. Fostering
healthy people. To meet these goals, ARC helps fund education
and workforce training programs, highway construction, water
and sewer system construction, leadership development
programs, small business start-ups and expansions, and the
development of health-care resources.
Local non-profit industrial development corporations (IDC) serve
many communities. Please contact your local government
officials for a listing of IDCs in your area.
The NBIA is the world's leading organization advancing
business incubation and entrepreneurship. It provides thousands
of professionals with the information, education, advocacy and
networking resources to bring excellence to the process of
assisting early-stage companies.
The U.S. Small Business Administration provides financial,
technical and management assistance to help Americans start,
run, and grow their businesses. With a portfolio of business
loans, loan guarantees and disaster loans worth more than $45
billion, in addition to a venture capital portfolio of $13 billion,
SBA is the nation's largest single financial backer of small
businesses.
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Appendix 4: Sample Templates for Analyzing Industry
Cluster Compatibility with a Community
Cluster: Information Technology
Industry: Software Research and Development
Industry Demand
Transportation
Infrastructure
Road
Water
Air
Rail
Public Transit
Other

Telecommunications
Infrastructure
Bandwidth
Type of Service
Cost
Reliability
Other

Short commutes a plus for
workers - Public transit
valued by some employees
- Airports with numerous
direct service to many
destinations an advantage

Regional
Assets/Challenges

Good airport service to
70 domestic destinations,
Good public transit,
reasonable commutes

Community
Assets/Challenges

Analysis

Good
Close to main road
leading to airport. On Match
fringe of CBD. Served
by 5 bus routes

Availability of high
Region on major national No advanced
services in
bandwidth internet
fiber backbone
community
connections vital - Service
must be extremely reliable

See page
57

Building
Internal Wiring
Size (total Square Feet)
Layout
Materials
Floorplates
Ceiling heights
Column Widths
Number of Floors
Transportation Access
HVAC
Specialized facilities
Cost (Per Square Foot)
Truck/Rail/Air/Port
facilities
Ownership/Lease
Other

Buildings must be internally
wired for telecom - quality,
non-traditional "funky"
design helps attract and
retain skilled workers - firms
value flexibility in space and
lease terms allowing them
to adapt to rapid change in
mission function, and size some rooms may have
special requirements
(servers) - Building services
must account for 24 hour
operations - security is
valued, especially if servers
located on-site
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Industry Demand
Site
Environmental Issues
Water
Sewer
Electric
Gas
Zoning/Permitting
Cost
Other

Reliable, stable electric
power source a must.
Zoning must be flexible for
24-hour uses.

Regional
Assets/Challenges

Community
Assets/Challenges
Spotty electric
service in community.
Little room for
additional capacity

Analysis
Work with
electric
providers to
upgrade
service

Takes a long time to
Provide
secure building
permit
permits
assistance
(see p. 58)

Labor Force

Occupations

Critical occupations

Skills
Education Levels

Colleges/Universities/
training providers
Cost
Other

Highly skilled workers with World-class universities Community not close
to universities
in region
programming, advanced
mathematics, and
Lack of skilled
computer/electrical
management
engineering skills
demanded - - skilled management talent
critical to success of
industry with large numbers
of young, small firms
Problem-solving, math,
logic, programming,
business, and
communication
4-year preferred, but
experience can be a
substitute
R&D intensive firms
demand location adjacent to
universities - location in
region with large numbers
of relevant graduates from
leading institutions a plus
Labor costs take a back
seat to talent
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Industry Demand
Miscellaneous
Suppliers
Customers
Business Services
R&D Facilities
Taxes and Incentives
Nature of firms (age,
size, etc.)
Quality of Life
Other

Regional
Assets/Challenges

Community
Assets/Challenges

Large cluster of financial Location near CBD
firms in region’s CBD
location near clients can
benefit service-based firms

quality of life in community
can help attract skilled
talent to area firms
Entrepreneurial culture
contributes to cluster
growth- Available venture
capital needed by startups University R&D can be a
source for new technology
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Appendix 5: Interview and Survey Templates
This template is not designed to serve as a stand-alone survey or questionnaire, but as a
collection of sample questions for community economic development practitioners
developing industry cluster survey instruments or interview scripts. This type of
qualitative research can provide important insights into industry clusters, including
relationships, strengths, challenges, and factors driving cluster competitiveness.
In order to make the most efficient use of limited resources, many of the following
questions can be incorporated into current interview and survey efforts. In order to better
align these information-gathering efforts with the cluster strategy, a goal may be to
specifically target firms and institutions in regional industry clusters of interest.
Questions have been organized into the following topics:
·
·
·
·
·
·
·
·
·
·

General Business Information
Cluster Connections and Relationships
Cluster Drivers
Infrastructure
Electronic Commerce
Workforce
Real Estate
Business Services
Challenges
Potential for Collaborative Action

The questions are presented in several formats and styles to demonstrate the range of
choices in designing a questionnaire. As much as possible, choose a consistent format
and style for the questions in your survey or interview. It is important to consider
whether a respondent will understand your question and how they might answer it. Too
often surveys are implemented without considering these factors and the results are then
unable to be analyzed.
The choice of these questions will largely depend on our capabilities, the direction of
your strategy and the availability of partners who can address different needs. For
instance, you may not want to ask the workforce related questions unless you are
partnering with the local Workforce Investment Board.
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General Business Information
·
·
·
·
·
·
·

Company Name
Contact Name
Current Employment (Full Time/Part Time)
Anticipated Employment, One Year
Annual Sales
Years in Business
Headquarters or Branch Location

·
·

Brief Description of business and industry
SIC/NAICS Industry Classification

Cluster Connections and Relationships
Customers
· Describe the industry of your primary customers?
· Where are your primary customers located?
Suppliers
· Describe the industry of your primary suppliers?
· Where are your primary suppliers located?
Partnerships
· Do you have any partnerships with businesses other than your customers or
suppliers?
· Describe the industries or business of these partners.
· Are your partners located in your region?
Collaboration and Competition
·

What sources do you use to generate new product ideas? (internal, customers,
suppliers…).

·

Has your company licensed technology from (Check all that apply) ...

___ Local university ___ Private research institution

___ Federal laboratory

___ Private company ___ Independent Entrepreneur

___ No external licenses

Other (specify). __________________________________________________
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·

Rank your company's sources of ideas & information for innovation (1=most
important):
Not Important

Importance (Choose 1)
Somewhat Important Very Important

Internal (within
firm)
Company
Acquisitions
Competitors
Customers and
Buyers
Government
Labs
Suppliers
Trade
Associations
Universities,
Research Labs,
etc.
Note: This question can also be phrased to fit a yes/no format.

·

In the last three years, did your company have any projects to introduce new or
significantly improved products or processes (regardless of successful
completion)? Please Circle: Yes or No

· Do you serve on the Boards of Directors of any other companies?
Please Circle: Yes or No
·

In the past 18 months, have you mentored or provided informal/formal strategic
advice to (Y/N):
___ an individual considering a start-up?
___ a business in a start-up phase?
___ an existing business starting a new venture?
·

Have you or your company made financial investments in other firms or startups? Please circle: Yes or No
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Cluster Drivers
·

What impact do the following factors impact the competitiveness of your business?
Driver

Impact (Choose 1)
No
Some
Some
Strong
Positive
Negative Negative Impact
Impact
Impact
Impact

Strong
Positive
Impact

Customer Demand
Size of Local Market
Assistance from
suppliers
Assistance form
customers
Transportation
Infrastructure
Telecommunications
Infrastructure
Utilities
Business Services
Quality Educational
Institutions Nearby
Skilled Workforce
Quality of Life
R&D Performed in
Company
R&D Performed in
Region
Location in Region
Access to Capital
Business Cost
State and Local
Regulations
Other
Note: This question can also be phrased to fit a yes/no format.
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Rate the following drivers in the success of your industry cluster:
Driver
Not Important

Importance (Choose 1)
Somewhat Important Very Important

Competition
Customers
Innovation
Location
Workforce
Other
Note: This question can also be phrased to fit a yes/no format.

Infrastructure
·

Assess the importance of the following infrastructure to the success of your business?
Explain.
Not Important

Importance
Somewhat
Important

Very Important

Roads
Rail
Air Transportation
Water Transportation
Mass Transportation
Gas
Water
Sewer
Electric
Telecommunications
Other
Note: This question can also be phrased to fit a yes/no format.

·

Please assess the quality, cost, reliability, and availability of these infrastructures.
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Electronic Commerce
Current Uses
· How does your business currently use the Internet?
o Does your business hope to expand the functional use of the Internet in the
next year? If so, how will use be expanded?
Use

Currently Use

Adequate?

Expansion Planned
Within Year?

General Information
Online Sales
Supply Chain
Management
Purchasing
Advertising
Recruiting
Other
Connection Type
· What type of Internet connection does your business use?
· If fiber is used, what type?
· Who is your businesses’ Internet Service Provider (ISP)?
· Is this speed or service adequate?
Type of
Connection

Description Internet
Service
Provider

Currently Is Speed
Use?
Adequate?

None
Dial-Up
Modem
ISDN
DSL
Cable
Modem
T-1
Fiber
Wireless
Other
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·

Are there plans to begin service or upgrade the connection speed within
the next year?

Type of
Connection

Upgrade/New Service Planned Within Next
Year?
Yes
No, But Would if
No
Service were Offered

Dial-Up
Modem
ISDN
DSL
Cable
Modem
T-1
Fiber
Wireless
Other

Workforce
Key Occupations
· What occupations are most critical to the success of your firm?
o Current # of openings in these occupations
·

Are people with those occupations readily available in the region?

·

What degrees are required of workers in these occupations?
Degree
High School/Equivalent
Associate Degree, Proprietary School,
Some College
Bachelors
Some Graduate work or Graduate Degree
Post-Graduate
None Specified
Other
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Recruitment and Retention
· Which recruiting methods do you use? Please rate their effectiveness.
Method

Effectiveness
Not
Somewhat Very
Not
Effective Effective Effective Applicable

Internet
Newspaper
Word of Mouth
Internships
Search Firms
Campus Activities
Job Fairs
Other (Explain)
Note: This question can also be phrased to fit a yes/no format.

·

How do the following factors influence workforce attraction?
Attraction Factors

Influence (Choose 1)
Negative
No
Positive
Influence Influence Influence

Explain

Pay
Benefits
Company Image
Company Culture
Challenging Work
Leadership
Advancement
Opportunity
Team Environment
Community Quality
of Life
This region (vs.
other regions)
Location in
community
Other
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·

How do the following factors influence workforce retention?
Retention Factors

Influence (Choose 1)
Negative
No
Positive
Influence Influence Influence

Explain

Pay
Benefits
Company Image
Company Culture
Challenging Work
Leadership
Advancement
Opportunity
Team Environment
Community Quality
of Life
This region (vs.
other regions)
Location in
community
Other

Real Estate
·

Can your current location accommodate expansion?

·

Are there other locations in the region able to meet future growth?

·

Please assess the supply and quality of the following regional real estate elements.

Real Estate Elements

Supply
Adequate?

Poor

Quality
Average

Good

Available Land
Buildings/Improvements
Location
Amenities
Cost
Other
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Business Services
·

Please assess the quality of the following business services provided in
your region.

·

Does your business consume any of these services provided by regional
companies or organizations? Which ones?

·

Does your business consume any of these services provided by companies
or organizations located outside your region? Which ones?
Quality (Select One)
Poor Average Good

Business
Services

Location of Provider
Provided
Provided from
in Region Outside Region

Not
Applicable

Legal
Accounting
Consulting
Information
Technology
Financial
Transportation
Facility
Other
·

Evaluate your access to the following types of financial capital

Type of
Capital

Very
Difficult

Somewhat
Difficult

Ease of Access (Choose 1)
Somewhat Very
Neither
Easy
Easy
Difficult
Nor Easy

Not
Applicable

Risk Capital
Equipment
R&D
Working
Capital
Loan
Guarantee
Tax Credit
Workforce
Development
Other
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Challenges
·

What are your firm’s largest challenges to growth

Potential
Challenge
Workforce
Availability
Workforce
Quality
Capital
Regulations
Taxes
Business Costs
(non-tax)
Market access
R&D
Other

Very
Somewhat
Not
Challenging Challenging Challenging

Potential for Collaborative Action
·

What can industry do about the challenges of the region?

·

What can local government do about the challenges of the region?

·

What can state government do about the challenges of the region?

·

What can the public sector (Chambers of Commerce, nonprofit economic
development organizations, etc.) do about the challenges of the region?
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Appendix 6: Common Solutions to Local Challenges
If barriers cause difficulty in connecting the community with the regional cluster plan,
strategies and resources can be used to address these challenges in linking the community
with the cluster strategy. In many instances, these strategies may involve leveraging
nearby assets and resources for the benefit of the community. A listing of potential
barriers, along with possible solutions appears below. Please be aware the listing of
possible barriers is not exhaustive, and solutions may not always exist or be effective for
particular problems. Implementation partners identified in the development of the cluster
or community strategy can be used to help position the community to compete when
faced with the following challenges.
The matrix on page 27 of appendix 2 helps identify the most effective actions
communities can take to address the barriers to cluster development. By assessing the
costs of action in relation to the benefits, communities will make decisions that will result
in the largest positive impact on the targeted clusters.

Barrier: Lack of telecommunications infrastructure
Many communities have successfully connected with high-bandwidth
telecommunications services using several approaches. Aggregating local broadband
demand generated by government offices, businesses, institutions, and residents has
helped attract service providers to underserved markets.
The Telecommunications Act of 1996 restructured the communications regulatory
environment. The act also created the “e-rate” fund (supported by contributions from
interstate telecommunications carriers) used to provide discounted access to schools and
libraries. Carriers were also required to provide access to these facilities as part of the act.
Communities nationwide have leveraged the presence of local schools and libraries to
extend service to neighboring communities.
In the final analysis it may not be feasible or cost-effective (or desirable from the
community perspective) to expand telecommunications infrastructure, therefore the
strategy will have to focus on firms and industries that can be supported by the existing
infrastructure.
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Barrier: Physical infrastructure lacking
Existing processes for identifying and prioritizing infrastructure improvements in your
community already exist. It may be beneficial to prioritize physical improvements and
lobby for their inclusion in municipal capital budgets and state and regional
transportation plans.

Barrier: Lack of adequate buildings and sites
Communities lacking appropriate sites and buildings for industry have taken numerous
approaches to increase the supply of adequate sites. Working with local governments,
developers, utility providers, and industrial development corporations, communities have
actively assembled land, developed appropriate sites and structures, and encouraged the
extension of infrastructure and utilities to underserved areas.

Barrier: Land Use Regulations Restrict Development
Local land use regulations in the community may be inadequate to meet the needs of
cluster industries. Local zoning administrators can provide information about the process
for changing the status of specific properties. Another strategy could involve working
with community leaders and zoning officials to revise the zoning map and codes to reflect
the cluster-based strategy of the community

Barrier: Permitting Process Overly Burdensome
Permitting processes of local municipalities may also prove burdensome due to the length
of time for approval, or number of steps involved in the process.
The short-term solution is to provide assistance with the permitting process to assist
developers and businesses in navigating the process to reduce the time required and
increase their chance of success.
The long-term solution is to engage local government to make the permitting process
more business-friendly. This approach might require the help of outside consultants or
local colleges and universities to evaluate the current permitting processes, and offer
recommendations for improving it. An initial step is to benchmarking the permitting
process of the local municipality to compare it with “best practice” communities.
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Barrier: Environmental issues
Environmental issues can pose significant challenges in developing properties. In order to
become aware of potential issues, communities have conducted assessments of properties
to proactively identify potential environmental hazards, and provide predictability to
developers. Reviews of local, state, and federal regulations also can identify restrictions
impacting development in the community.
Through a variety of different solutions, communities across the state and country have
been able to overcome these environmental constraints. Efforts to waive or limit liability
for new owners of environmentally suspect property has helped attract new investment to
troubled sites. Linking the standards of cleanup to the use of the site also has helped
reduce cleanup costs.

Barrier: The community lacks the appropriate workforce to supply
cluster industries
Many communities have been confronted by a lack of trained workers for vital industries.
Short of attracting numbers of trained workers to the community, there are no immediate
solutions, as any new training effort takes time. Organizing community leaders and
cluster industries to design programs in conjunction with local community colleges,
technical schools, and colleges and universities has been a successful approach used in
many communities.

Barrier: Business cost
An examination of business costs in conjunction with competing regions may prove
extremely beneficial. If costs are exceedingly high, financial incentives offered by the
state and local government can help ease the burden. Over the long-term, reductions in
taxes, fees, energy, and labor costs can help improve the competitive position of the
region and community. Benefits of a location in the community may provide an incentive
to firms in the cluster.
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Barrier: No local suppliers for cluster industry
Clusters where anchor firms are often reliant on networks of suppliers may find it
difficult to locate or operate in a community lacking suppliers or potential suppliers. In
order to develop local suppliers to existing or potential cluster firms, many communities
have used programs such as the MEP to help companies become participants in cluster
supply chains. Should prospects for developing local suppliers prove slim, business
development and recruitment efforts can focus on the supply chains of regional cluster
firms

Barrier: Distance from markets
While nothing can be done to improve the location of local communities, transportation
improvements can help connect local communities and communities with markets,
suppliers, and infrastructure.

Barrier: Business services lacking
Many firms are reliant on local business service providers. Having skilled consultants,
accountants, lawyers, and technology specialists working with local firms can aid their
competitiveness. If the quality of local service providers could use improvement, efforts
can be made to connect local firms with external business service providers, and
encourage local providers to improve the quality of their services through additional
training programs offered by local business and educational institutions. In addition,
companies can draw on the consulting services available through the SBDC and MEP
programs.

Barrier: Lack of capital
Numerous financial programs of the U.S. Small Business Administration program can
provide capital to businesses through grants, loans, loan guarantees, tax credits, bonds,
and other mechanisms. Some programs are targeted specifically to small businesses,
women or minority firms, and to firms in targeted industries, such as technology and
manufacturing.
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Barrier: Difficult to start a business
Some cluster strategies may involve industries characterized by a high number of young
and start-up companies. In these industries, creating a fertile climate for startup
companies may be a key element of the cluster strategy. In order to enhance the success
of new and young firms, some regions have provided financial assistance, business
development and consulting services to young firms. These services are offered through
the SBA’s Small Business Development Centers.
Business incubators have also been used as a vehicle to assist entrepreneurs in many
places. Research shows that the most successful incubators provide much more than
money or space - they provide strategic business knowledge. Incubator managers must
have relevant industry and business experience so that their clients can leverage their
contacts to access qualified service providers, other companies, entrepreneurial managers
and strategic advisors. Today, incubators help businesses succeed not by lowering costs,
but by improving the business model and adding critical expertise to the management
team.
The Carnegie Mellon Center For Economic Development recently produced a study of
incubators.
Another valuable source is the National Business Incubation Association, . See Appendix
3: Cluster-Based Economic Development Resources (page 29 for more information).
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Carnegie Mellon Center for Economic Development
The Carnegie Mellon Center for Economic Development (CED) is affiliated with the H.
John Heinz III School of Public Policy and Management at Carnegie Mellon University.
Established in 1968 and renamed in 1992 in honor of the late U.S. Senator from
Pennsylvania, the Heinz School improves the ability of the public, private and non-profit
sectors to address important problems and issues facing society.

Our mission
The CED provides the research and policy intelligence to foster an innovative region.
In our publications and activities, the CED brings academic resources to bear on key
issues in regional economic development. Our services include technical assistance in
policy and strategy to guide action, economic analysis and modeling, mapping, and
benchmarking and timely analysis of key issues.

Our staff
Dr. Donald F. Smith, Jr., Chairman
Dr. Jerry Paytas, Associate Director
Robert Gradeck, Policy Analyst
Lena Andrews, Policy Analyst
Stephanie Weir, Executive Assistant
Our offices are located at the
Regional Enterprise Tower
425 Sixth Avenue, Suite 1110
Pittsburgh, PA 15219
Phone: 412.765.0280
Fax: 412.765.0290
www.smartpolicy.org
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