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Abstract This article focuses on the critical role ICT policy design and implementation can
play in developing a knowledge-based economy in distressed US communities. Using a multiple
case study research design, the study tests three hypotheses: (1) linkages among government,
education and industry are a critical success factor for ICT interventions; (2) due to the long-
term nature of ICT, vision and leadership are also critical; and (3) investments in technology
infrastructure must be part of a larger local planning process to succeed. These hypotheses are
supported, but the strength of the article is in the details about how communities crafted unique
responses to critical issues.
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Introduction

Over the past several decades policy-makers at all levels of government in the
United States and abroad have come to regard information and communication
technology (ICT) as an important part of their economic development infrastruc-
ture. A growing body of evidence has begun to demonstrate that ICTs are necessary
(but not sufficient) for economic growth in the knowledge economy of the twenty-
first century.2 However, much of that evidence is either fairly aggregated econo-
metric analysis or single case studies. Those approaches miss the richness of what is
occurring at the local and regional levels, where most ICT policy is centered today.

This article focuses on the critical role ICTs can play in economic development,
especially in helping distressed communities in the US move successfully into the
knowledge-based twenty-first century. In particular, it looks at the community’s role
in overcoming distress and bridging the digital divide by expanding access to ICT
infrastructure, including broadband and fiber-based services. The article provides
insight into what types of investments in technology infrastructure are the most
sound for distressed communities, and what local or regional factors are critical to
the success of ICT initiatives. It departs from the existing literature by employing a
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multiple case study research design which provides a much wider view of ICT policy
development and implementation in the US. By commissioning this work, the
Economic Development Administration signaled its understanding that regions are
distressed in the United States because of inadequate levels of investment not only
in traditional infrastructure—highways, electricity, water and sewer, and natural
gas—but also, in ICTs. They planned to use this research to help guide their grant
activity in that new area.3

This paper is divided into five further sections. We first state the research ques-
tions to be addressed. We then provide background on key issues surrounding
distressed communities and ICTs. Next, the paper outlines three hypotheses devel-
oped prior to the launch of the primary research. In the fourth section, we outline
the case study approach to the research and then test research hypotheses against
the empirical data that were collected. Lastly, we draw conclusions from the
research about the impact of ICT policy on distressed communities.

Traditional and Technology Infrastructure

ICTs are a subset of what is commonly referred to as technology infrastructure or
knowledge infrastructure.4 Like traditional infrastructure, such as roads, railroads,
water and sewer lines, gas lines, telephone lines and services, technology infrastruc-
ture is characterized by stocks (the value of the capital) and flows (the services that
the capital can provide). And traditional and technology infrastructure both serve
to connect points in a network. Some authors, such as Malecki,5 include human
capital and knowledge institutions, such as universities, community colleges, and
research centers.

Distressed Communities’ Economic Development Challenges

The knowledge economy of the twenty-first century (like earlier historical periods)
consists of communities that are thriving and others that are struggling.6 The thriv-
ing communities have strong knowledge bases and the capacity to generate new
productive activity from within. They also attract additional technology-based
enterprises and ‘knowledge workers’ from outside which provides both the impetus
and resources to improve ‘knowledge institutions’ (local schools, colleges, universi-
ties, research institutes, media centers).7 This self-induced, upward spiral of devel-
opment relates to what has become known as endogenous growth theory: ‘As the
skill or knowledge base of a regional labor force is perpetually enhanced from
within, it becomes a continuous internally created source of competitive advantage
… for an economic system’.8

But many communities in the United States (and other countries) are being
‘left behind’, not able to keep up the pace of technological change necessary to
compete in the twenty-first century economy.9 The EDA classifies communities as
‘distressed’ when their per capita income is no more than 80% of the national aver-
age, or their unemployment rate is one percentage point or more greater than the
national average over the last two years of reported data.10

Whether inner city, rural, or somewhere in between, distressed communities
have not enjoyed the same sustained growth in the past several decades as other
places in the US. Businesses’ reluctance to locate in distressed communities,
urban and rural, is based on different reasons from place to place, but typically
relates to an area’s poor-quality traditional and technology infrastructure. Basic
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utilities (water, sewers, electricity, good roads) either are not available (in rural
areas, for example), or are in disrepair (in inner cities and declining mid-sized
cities). Those communities that have maintained or expanded their physical infra-
structure often must charge high rates or impose high local taxes. Some
distressed communities charge uncompetitive utility rates for other reasons. For
example, many small towns in North Carolina are locked into high electricity
rates because they agreed to purchase high-priced nuclear energy from energy
companies many years ago.11 High rates and taxes, along with poor-quality physi-
cal infrastructure and inadequate skilled labor, discourage private investment and
job creation.12

The heightened interest in ICT policy by EDA and others is based on the belief
that technology infrastructure can help distressed communities catch up and
become more competitive. One hope is that the interconnectivity it provides can
help overcome the disadvantages of rural or otherwise remote location, for busi-
nesses in those areas that lack access to urban amenities and markets, for individu-
als who attend schools that may have poor knowledge resources such as libraries
and expertise, and for educational institutions.

For remote rural or inner city areas to move from a distressed state, these
communities must make the necessary investments in information and communi-
cation technologies in terms of both physical infrastructure and human communi-
cations to support productivity gains.13 Technology infrastructure is important
because of its ability to improve economic performance by helping to integrate new
technologies into existing economic activities, upgrade technology and skills at the
local level, and develop and commercialize new technologies.14

It is important to keep in mind, however, that investment in ICT infrastructure
alone cannot solve distressed areas’ economic development problem. It must be
linked with other types of investment and supportive policies.15 A lot of progress
has been made recently to bring high-speed access to more users outside metropol-
itan areas, and in many cases the physical infrastructure is already there.16

However, significant hurdles remain, including a lack of information and adequate
training. Users at all levels—individuals, businesses, and local governments, as well
as other public services—are frequently not aware of the technologies that are avail-
able to them, about the true costs, and about the best way to take advantage of
existing technologies and facilities. A lack of coordination and communication
dampens investment and can lead to higher costs.17 Potential users who do not
have sufficient skills and training are unable to benefit from a technology that
becomes ubiquitous and part of everyday life. ICTs will only be a successful regional
economic development tool for distressed regions if investments and strategies
focus on the human capital part—the users, education and training facilities, and
workforce development—and if technology infrastructure investments are part of a
broader development plan that involves all sectors and areas of community and
regional development.18 We will discuss those aspects in greater detail in the
section on the study hypotheses.

Key Hypotheses

Rather than focus on the statistical relationship between economic variables and
regional outcomes, the research study that is the basis for this article relied on qual-
itative, institutional, and behavioral factors to answer the question—why have some
regions been successful at executing their ICT strategies while others have not?
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Several methods are used, most centrally a qualitative analysis of ICT-related initia-
tives in 13 distressed communities in eight states, to address these questions.

Three hypotheses were formulated at the outset of the research, based on a
review of the academic and professional literature and best practices. We convened
a national advisory board early in the project to verify the plausibility of these
hypotheses. The wording of some of the hypotheses presented was modified during
the course of the study as a result of what was learned in the field: as we (the study
team) collected information and conducted interviews, we were able to refine our
thinking about the key phenomena to test.

Hypothesis 1—Linkages among government, education and industry are a critical success 
factor for ICT interventions. State policies and corporate actions are important determinants 
of local ‘success’

According to the US Advisory Council on the National Information Infrastructure,19

successful information technology infrastructure development requires a broad
range of stakeholders: private sector leaders, community partnerships/coalitions,
government leaders, and strong individuals who champion the cause. The Council
further comments: 

Where appropriate, the private sector should take a leadership role in working
with the government in the continued development if innovative uses of the
Information Superhighway in socially beneficial areas such as education,
cultural enrichment, public safety, and health care … [A]ll levels of govern-
ment have significant roles to play in ensuring the effective development and
deployment of the Information Superhighway … [and] should work together
to encourage private investment, foster flexible and responsive governmental
action including harmonization of laws and regulations, and to provide privacy
and security protection to users.

Bohland, et al.20 similarly point out: 

perhaps the most significant recent development within the member states of
[the] Southern Growth [Policies Board] has been the creation … of broad-
based policy initiatives designed to address the Digital Divide on a number of
fronts simultaneously … The challenges of the Digital Divide, like information
technology, cross many boundaries and require a broader more coordinated
approach.

Both of these studies emphasize the importance of what has been referred to as the
‘innovation triangle’ in the creation and implementation of ICT policy. The verti-
ces of the triangle represent business, government, and higher education.21

The deployment of ICT infrastructure is not unlike the installation of other
types of infrastructure; by definition of the word ‘infrastructure’ large amounts of
capital and long time horizons are needed for the hardware to be put into place.
That requires the identification of funds, cutting through regulatory require-
ments, and management of a cumbersome construction period. Those tasks typi-
cally involve multiple layers of government and, increasingly, public–private
partnerships. One key to successful ICT integration is that market segments such
as schools, hospitals, businesses and government branches learn to maximize
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their resources by coordinating usage among themselves. They also create
economic linkages which allow institutions to import the information that they
seek from others while they export the information that others seek from them.
Those linkages provide opportunities for technology resources to be shared
(services/facilities exchanged) for the benefit of two separate institutions. The
cooperation between hospitals and public education provides a good example.
Hospitals can use public school facilities to provide public health classes in topical
areas of interest such as childbirth, parenting, elderly care and coping with
common diseases. A Northern Telecom22 report emphasizes the importance of
cooperation as well: ‘If one of the community network user groups is left out of
the planning process, or refuses to share its resources, the momentum for the
community support is reduced. The project may be stalled, derailed, underdevel-
oped or even canceled’.

Hypothesis 2—Because of the long-term and expensive nature of ICT, vision and leadership 
are critical success factors

The literature on the importance of leadership and vision at the state and local
levels comes from a variety of applications and contexts.23 For example, a Nebraska
study24 of rural places makes the following observations. 

● Leadership plays a key role in business success. In small communities nearly all
of the citizens become cheerleaders to promote the success of new enterprises.
They understand the importance of cooperation between businesses and all
other parts of a total community.

● Technology and attitude are more important than location. With the use of
advanced telecommunication technologies, successes of entrepreneurial efforts
are more related to ‘possibility thinking’ than to geography or the size of a
community.

Hypothesis 3—Investments in technology infrastructure must be part of a larger local 
planning process to succeed

In the preceding section we suggested that ICT infrastructure alone is not likely to
lead to successful regional economic development. There needs to be complemen-
tary investments in traditional infrastructure, in soft infrastructure, and in an
appropriate tax and regulatory environment. Each of those supporting structures
seems to be necessary if not sufficient for success.

The missing ingredient is planning—a process to tie together all the comple-
mentary elements required for success in the New Economy. Regional develop-
ment policies, including those related to ICTs, must recognize the primacy of
existing regional infrastructure and knowledge bases in the development process.25

This process includes clear goals set by policymakers in combination with technical
feasibility studies and target population needs assessment to tailor public sector
efforts supporting expanded ICT access.

The literature is filled with examples of how planning has made a difference.
Luger and Goldstein,26 for example, illustrate the role various planning efforts
have played in the success of research parks in North America. ‘Coordinated plan-
ning’, meaningful ‘public–private partnerships’, and involvement of local universi-
ties are among their list of critical success factors for research parks, including
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those based on ICTs. Atkinson27 tells a similar story for state science and technol-
ogy policy, including early efforts in ICT-oriented development.

Choosing Cases, Defining ‘Success’, and Testing Hypotheses about ICT and 
Economic Development in Distressed Communities

The central research method we employ is case study analysis. For this qualitative
approach the cases were chosen to be representative of the diverse set of areas in
the United States that are implementing ICT-related strategies. With a carefully
chosen set of sites for the case studies, we are able to conduct what Ragin28 calls
‘comparative analysis’. If constructed properly, this approach is able to provide rich
contextual detail that helps make sense of the data collected (high ‘internal valid-
ity’). And, to the extent that the cases chosen are representative of the universe of
places in the US, one can generalize from the sample of cases chosen to the entire
country (’external validity’).

Designing a Case-Based Approach

We began by reviewing national data and literature to develop preliminary typolo-
gies both of technology infrastructure and distressed communities. As discussed,
technology infrastructure includes hardware (computers, broadband networks,
cable systems) as well as knowledge institutions (universities, hospitals, technology
companies) and knowledge workers. Dimensions of distress as defined by the EDA
include both low income or earnings and high unemployment relative to the
national averages—this can lead to persistent states of high poverty rates, welfare
dependency, population loss, poor health, and weak institutions within a distressed
region.

The general approach for the case studies was to gather and synthesize data
and perspectives from published materials and telephone contacts, and then use
time on-site to generate issue- and solution-focused discussion with key parties. In
addition to talking with these individuals about their own plans, barriers, and
ideas, the study team assessed the extent and nature of their interaction with each
other, with the expectation that good local communication among public and
private sector leaders is one of the enabling conditions for sound infrastructure
investments.

Choosing Cases

Cases were selected to represent as broad a spectrum of technology infrastructure
interventions and types of community distress as possible, and to attain a
geographic mix. In addition, the ICT program had to have been in place for
several years, to ensure that there were results that could be observed. The intent
was not to limit site selection to places that were believed to be successful, but
rather to learn from communities at various points on a continuum of progress.29

We considered several factors that mitigate distress, including type of economy,
proximity to urban centers, and long-term versus short-term distress. Initial site
visits to these communities were conducted in 2001, with additional interviews and
follow-up two years later.

Table 1 briefly characterizes the 13 selected sites and the distressed status, in
terms of per capita income and unemployment. Five of the sites meet both the
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income and unemployment criteria for a distressed community. The other eight
sites either meet one of the criteria or have an average above the EDA definition.
While the averages for these regions may be above the EDA definition, the sites of
the ICT interventions themselves were distressed.

The case study sites each tried a somewhat different infrastructure investment
that in most cases was a composite of several different interventions on the part of
various actors. Nonetheless, in an attempt to characterize the expected economic
development outcomes for different types of efforts (if successful), we can observe
the following. 

● Community networks help forge the necessary people connections among
government, business, education and non-profits to map out and make effective
use of the physical technology for improving business competitiveness and the
workforce’s preparedness for new economy jobs.

● Telemedicine networks help keep key institutions (clinics and schools) in small
rural communities intact, and stem out-migration of both the general popula-
tion and health care professionals.

● Technology parks support the development of companies that need the high-
speed fiber networks, the supportive services of technical training institutions,
and/or the research spinoff opportunities of a federal lab or research university.

● Workforce training and distance learning programs can help existing businesses
be more competitive, allow the workforce to stay local, and elevate the attractive-
ness of the area to other firms.

● Creation of community portals and specialized marketing portals create aware-
ness of the community and open new markets for its economic products.

The robustness of the results, in light of the wide range of places studied, increases
our confidence in the external validity of the findings. Had the sites all been similar
in their initial characteristics or the intervention tried, or had they shown vast
differences in their support of the study hypotheses, it would be difficult to
consider the results relevant in other communities.

Judging ‘Success’

Our methodology was to use multiple cases to ascertain ‘critical success factors’ for
various ICT initiatives. We measured the success of each intervention against its
expected outcomes for two practical reasons. First, the programs are all relatively
new, so longitudinal outcome data do not exist, obviating the ‘progress over time’
approach. Second, we did not choose the same interventions to track across multi-
ple communities, nor a set of communities that were comparable.

Table 2 briefly characterizes the nature of the technology intervention being
tried in each site.

A few comments are in order here. First, any assessment of this nature relies
on professional judgment. We relied on the expertise and experience of
research team members and an external advisory committee to form judgments.
Second, success/failure is not a dichotomous outcome, but rather, a continuum.
Consequently, we used a six-point scale to describe outcomes, including ‘posi-
tive’, ‘mostly positive’, ‘mildly positive’, ‘mildly negative’, ‘mostly negative’ and
‘negative’.
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Testing Hypotheses and Drawing Inferences about Factors that Affect the Success 
of ICT Strategies

Given this diversity in cases studied, the application of a common set of hypothe-
ses constitutes a hard test of phenomena. If hypothesis tests are qualitatively
robust across such different cases, we would seem to have uncovered some strong
relationships.

Here, we attempt to distill that large volume of material by testing the
hypotheses one by one, by looking at all cases together. In the last part of the
section, we draw some conclusions about what might be called ‘critical success
factors’.

Hypothesis 1—Linkages among government, education and industry are a critical success 
factor for ICT interventions. State policies and corporate actions are important determinants 
of local ‘success’

The linkage of concern here is not among units of government, but among the
vortexes of what has been called the ‘innovation triangle’: business, government,
and education, especially higher education. For this hypothesis to be judged
TRUE, there should be a correlation in the same direction between that indicator
and the indicator of outcome success.

In eight cases, there is some level of cooperation, and some degree of success. In
one case, there is neither; and in one case it is too early to tell. Billings and Willacy
enjoyed some success despite cross-cutting action, and eastern North Carolina has
yet to reap the fruits of its efforts.

The weight of evidence here suggests that Billings and Willacy are outliers—
both where a private business is the primary driver—and the innovation triangle is,
indeed, a necessary, if not sufficient factor for success. That is based on the balance
between true and false and on the observation that ties with universities, hospitals,
and private businesses could substitute for linkages with government (as seems to
be the case in Monticello and Hays). Again, this suggests that flexibility/adaptabil-
ity is a key factor.

Table 2. Summary of case study sites

Place Nature of intervention

Helena, AR Community network
Monticello, AR Community network
Pine Bluff, AR Technology park: Bioplex
Hays, KS Telemedicine network and call centers
Springfield, MA Technology park and incubator
Billings, MT Telemedicine network with rural towns in region
Kinston, NC Technology park: Global transpark
Greenville, NC Telemedicine network with rural towns in region
Bloomsburg, PA Broadband Internet
Meadville, PA Distance learning lab and strategic community IT initiative
Northeast PA Call centers as stepping stone to higher IT
Willacy County, TX Broadband Internet
Seattle, WA Computer training for poor persons
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Hypothesis 2—Because of the long-term and expensive nature of ICT, vision and leadership 
are critical success factors

Vision and leadership are among the most abstract factors to judge. We did so by
reading the history of each intervention and interviewing the architects of the initi-
atives and other key business, education, and government leaders. Studies of other
types of policy interventions had concluded that vision and leadership were critical
success factors, and we hypothesized it to apply to ICT interventions, as well.

The evidence strongly supports the hypothesis, since it was judged to be true in
every case but two, Pine Bluff and Kinston. In Pine Bluff, however, outcomes were
mixed, allowing for vision and leadership to have affected at least some elements of
the initiative. Also, regional leadership around eastern North Carolina helped
create a revenue source (vehicle tag fee) to support basic infrastructure and site
development in the region, even as they await the impacts from the Global
Transpark itself.

Hypothesis 3—Investments in technology infrastructure must be part of a larger local 
planning process to succeed

Table 5 indicates whether the case study community employed a larger local plan-
ning process, and whether the outcome was successful. For this hypothesis to be
judged to be true, there should be a positive correlation (both positive or both
negative) between the two variables.

We were able to support the hypothesis in eight of 12 cases (the 13th being too
early to tell). That includes several cases where the planning process was present
but limited, and the outcome was somewhat, rather than fully, successful. In two
cases, a planning process was in place but outcomes were negative or mixed, signi-
fying that the condition is necessary but not sufficient. In three other cases, a larger
regional planning process was not present, but outcomes were mixed or positive.
Those were cases where very strong individual or institutional leadership pushed
reforms through.

The sum of the evidence suggests that a larger planning process in which ICT is
embedded is a critical success factor. In exceptional cases, the lack of planning can
be overcome by strong individual/institutional leadership, but that is hard to
sustain and not likely to work in larger communities. Having a planning process in
place, however, will not guarantee success; other conditions must also be present.

Critical Success Factors and Implications for Policy

This section provides some general lessons from the case studies. 

● The ‘innovation triangle’ (cooperation among business–government–education
leaders) is a necessary, if not sufficient factor for success.

● Vision and leadership are hard to measure, but critical for the success of initia-
tives, especially those that require considerable resources and time.

● A larger planning process in which ICT is embedded is a critical success factor.
In exceptional cases, the lack of planning can be overcome by strong individual/
institutional leadership, but that is hard to sustain and not likely to work in larger
communities. Having a planning process in place, however, will not guarantee
success; other conditions must also be present.
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● Flexibility/adaptability is a critical success factor: if public sector partners are
not able or willing to help a local community, it can still succeed by mustering its
own resources. That, however, is much harder to do and sustain.

Conclusion

Much of the current discussion about the digital divide emphasizes that rural,
inner-city and other low-wealth communities must not be left behind in the knowl-
edge economy.30 Many of these regions have endured painful transitions away from
manufacturing, but lack of connectivity to the Internet and in turn the global econ-
omy, will limit the economic opportunities for entrepreneurship investment, and
development.31

When we get more deeply into issues of ICT, another perspective about distress
emerges that is important to understand, namely the limited ability of national and
state-level policies to heavily influence the adoption of ICTs.32 Our research,
coupled with the limited impact by state ICT policies, suggests that distressed
communities must adapt and lead their own initiatives to improve deficits in physi-
cal, human, and social ICT infrastructure.
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