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n the global information society, the availability of Internet access has
become critical for the world’s citizens and organizations. Nevertheless, cer-
tain geographical areas and populations lag behind others in terms of Inter-
net access, and a number of communities and governments around the world
are actively seeking solutions to speed up the process of universal broadband
Internet availability [4]. Municipal wireless networks (MWNs)1 represent a
new option for providing broadband access to the Internet. 

MWNs are needed because private sector Internet service providers tend to
focus their services toward more financially attractive markets and consumers,

MUNICIPAL BROADBAND 
WIRELESS NETWORKS

“...people lack many things: jobs, shelter, food, health care and drinkable water. 
Today, being cut off from basic telecommunications services is a hardship almost as acute 
as these other deprivations, and may indeed reduce the chances of finding remedies to them.”

UN Secretary General, Kofi Annan, 
in a keynote address to the International Telecommunication Union, 

Oct. 9, 1999.

I
1A MWN is defined as a wireless Internet access network that is created with active local leadership and involvement. MWNs
are typically based on a point to multipoint link between base station and subscriber equipment. A base station is an outdoor
antenna connected to a wired Internet backbone that sends data wirelessly to subscriber equipment such as laptops. Typical
usage of a MWN involves using the built-in wireless card included in most laptops to connect to the Internet. 
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and thus tend to neglect certain constituencies [10].
According to economic theory, it is appropriate for
government to intervene in the provision of a service
if the service utilizes public goods and has the poten-
tial to result in significant positive externalities [1].
Arguably, wireless Internet service fulfills these
requirements because it utilizes the publicly owned
radio spectrum, and can increase the potential for
new innovations and societal benefits as more citizens
get connected.

MWNs are also more feasible today because recent
developments in standards and technology have made
broadband wireless more convenient, effective, and a
viable alternative to cable, DSL, and other wired tech-
nologies [11]. There is also an expectancy that munic-
ipalities will find it relatively easy to set up wireless
networks because they have ready and free access to
physically dispersed assets such as lamp posts and traf-
fic lights that are ideal for installing base stations [11].
Declines in prices have made the necessary network
infrastructure increasingly affordable. In the U.S. esti-
mates for deployment range from $40,000 to
$74,000 per square mile [2], this is a small fraction of
the costs of other public undertakings such as road
maintenance and law enforcement. 

MWNs also provide visionaries with a means to

realize dramatic changes in society. New applications
based on ubiquitous and affordable broadband Inter-
net access can have a significant positive impact on
the socioeconomic health and status of entire regions.
Concepts such as e-government and e-healthcare
could set in motion radical ideas such as changes in
the political process, delivery of health care, or more
specific changes such as control of automobile traffic
patterns through wireless mesh networks [9]. Propo-
nents are also driven by the idea of digital conver-
gence where traditional telephony and broadcast
entertainment systems are superseded by a wireless
Internet pipeline that delivers all network and broad-
cast services at a lower cost to the consumer [8]. 

It is therefore not surprising that since 2003, more
than 200 communities around the world are actively
seeking to build MWNs. These range from small
communities such as Grand Haven, MI to large met-
ropolitan areas such as Paris, France. In summary,
MWNs are interesting because they represent a feasi-
ble alternative to Internet access, there is already a
worldwide grassroots effort to create MWNs, and it is
likely that new emergent applications will follow
widespread deployment. 

There is little research-based guidance available on
the core issues and challenges that must be addressed
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by a community during the process of implementing
a MWN [7]. In this article, we offer recommenda-
tions based on our experience as participants in an
expert group2 that, under assignment from the city’s
Mayor’s office, developed a proposal for a MWN for
one of the largest cities in the U.S.—Philadelphia [6].
The recommendations are presented in the form of a
stage-based implementation framework (see Figure
1). The framework can guide communities that seek
to implement new MWN projects and 
assist researchers in
identifying emerging
issues. The investigation
included a diverse array
of projects and therefore
our findings are likely
relevant globally. Never-
theless, non-U.S. read-
ers should also consider
findings that are region-
ally proximate.3

Our investigation was
based on:

• An analysis of the
expectations and requirements of more than 110
stakeholders and future consumers of the pro-
posed MWN, 

• A comparative analysis of 25 MWN projects, pri-
marily in the U.S., 

• A review of the related academic and professional
literature, and 

• An evaluation of pilot implementations specific
to the Philadelphia MWN. 

The process of MWN implementation can be
understood in terms of three distinct stages. During

the first stage, a community and its local govern-
ment need to simultaneously consider the needs of
diverse stakeholders, identify manifold goals and
address challenging policy issues. The second stage
involves simultaneously thinking through potential
applications, selecting the appropriate wireless tech-
nology, and planning the management and funding
of the MWN. The last stage involves actual MWN
implementation. Each stage will require a process of
evaluation and reflection to rationalize potentially

competing visions and
imperatives. Here, we
further elaborate each
stage. 

STAGE 1: IDENTIFYING

MWN GOALS

In this stage, a commu-
nity identifies and sorts
out competing goals,
considers the needs of
diverse stakeholders, and
addresses key policy
issues.

Goals. The 25 different MWN projects analyzed for
this study address a range of goals.4 These typically
take the form of a primary goal and several accompa-
nying secondary goals. Primarily, MWNs are envi-
sioned as a solution to address the “digital divides” in
Internet access. Because digital divides will not disap-
pear simply from providing access to the Internet,
MWN projects often also incorporate education and
workforce retraining programs. For example, a social
service agency in Philadelphia called the People’s
Emergency Center has set up wireless networks in
homeless shelters, and provides training to enable res-
idents to learn about welfare-to-work programs and
acquire technology-related life skills.

Among secondary goals, local governments want to

MWNs are interesting because THEY REPRESENT A FEASIBLE
ALTERNATIVE TO INTERNET ACCESS, there is already a worldwide
grassroots effort to create MWNs, and it is likely that new emergent
applications will follow widespread deployment. 

Implement
Municipal
Wireless
Network

Applications

Stage 2 Stage 3

Wireless
Technology

Management
and Funding

Goals

Stage 1

Stakeholders

Policy

Figure 1. MWN framework.

2The expert group was formed in the spirit of a public-private partnership, and was
composed of members from the government, the non-profit sector, the corporate sec-
tor, and the academic community.
3There is thriving MWN activity in Europe, for example, the Legible City Initiative
in Bristol, U.K. and the Intelligent Bus Project in Paris, France [5]. 

4Due to space constraints, a detailed analysis and listing of all these projects has been
omitted from this paper. The sidebar “Grand Rapids, Michigan” presents one illustra-
tive example. See [6] for details on the Philadelphia project. 
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save on Internet access costs by
eschewing Internet service
providers (ISPs) in favor of the
MWN. By ensuring everyone has
Internet access, municipal govern-
ments aim to eventually improve
service and save costs through
electronic delivery of municipal
services to citizens. MWNs are
expected to boost the attractive-
ness of communities for prospec-
tive visitors because tourists and
convention attendees can benefit
from on-demand access to local
information. A long-term objec-
tive is that citizens will be empow-
ered to participate more fully in
the political process by organizing,
debating political issues, and
acquiring information via the
Internet. MWNs are also consid-
ered a tool for urban renewal, for
if they deliver the expected eco-
nomic and social benefits it
should lead to an improvement in
the economic health and social
well-being of served communities. 

In addition to the social
objectives listed here,
MWN projects can
earmark quotas for

local entrepreneurs to help with
building the MWN or to provide
services that utilize the MWN. In
this way MWNs may substan-
tially reduce the barriers to entry in such markets that
are now dominated by a few large firms. For busi-
nesses, MWNs are a way to extend or differentiate
their services without having to worry about building
network infrastructure. For example, many hotels
already provide wireless access for customers, and a
MWN will allow them to take advantage of
economies of scale and offer their customers a far
wider range of services without having to build under-
lying infrastructure.

There is no clear evidence that the digital divide
can be successfully addressed by MWNs. Further
research is needed to assess whether the stated benefits
can be realized and whether the secondary goals are
sufficient to justify the investment. 

Stakeholders. It is important to recognize that dif-
ferent stakeholders may have diverse and sometimes
contradictory goals they wish to achieve via a MWN.

As part of the Philadelphia project we organized 13
focus groups with a total of 110 participants that rep-
resented a diverse set of interests. Table 1 presents the
results in a framework that categorizes and analyzes
interests of different stakeholders. The framework is
generic and should prove useful in identifying poten-
tial conflicts and contradictory goals in advance.

The stakeholders in Table 1 range from beneficiaries
of a MWN to those needed to build, sustain, or fund
the MWN. The MWN thus potentially offers an envi-
ronment that can enable us to better understand how
new forms of “grassroots” or “community-based” tech-
nology initiatives are formed and sustained. Imple-
menters will need to carefully manage the
communication with such diverse partners and incor-
porate their issues and needs in the initial planning. 

Policy. There is a policy question about whether—
and under what conditions—government entities
should get involved in the creation of MWNs. Inter-
net service providers have started mounting legal chal-
lenges. For example, in the state of Pennsylvania,
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Stakeholder

State or City 
Government

Municipal Services

Underserved/
Disadvantaged 
Individuals

Community 
Residents

Local Tourist 
Industry

Small and startup 
businesses

Large and 
mid-sized 
corporations

Telecoms and ISPs

Non-profit and 
community groups

Utility /
Transportation / 
Health care

Higher Education

Public Schools

Outside the 
municipality

Interest

Build the image of the area and address the needs of political constituents such as 
voters who live in low-income neighborhoods. Use the network to save on the cost 
of internet access for government employees.

Reduce communication costs and deliver improved services such as real estate 
assessors using hand-held wireless computers to submit reports. 

Free or low-cost Internet access and related computing and training programs 
associated with a MWN may provide lifestyle, education, and job-related 
improvements. 

Provide a low-cost alternative to ISPs. Ubiquitous access may improve lifestyles, enable 
grassroots projects for urban renewal, and enable electronic interaction between and 
among citizens and government. Residents are also concerned about the potential 
tax burden, and may have ideological reservations about the advisability of a municipality 
offering high-tech services when there might be problems with basic services such as 
trash collection. 

Tourists and business visitors such as convention attendees would benefit from 
on-demand broadband access and may also use the network to access tourist data about 
the local community. A MWN could thus help communities to market themselves as a 
desirable destination. 

Provide a lower-cost alternative to for-fee services. In addition, entrepreneurs could 
market new services and applications based on the MWN. For example, given an extant 
wireless infrastructure it is much more feasible to implement ideas that depend on 
ubiquitous Internet access such as providing content on PDAs for museums or zoos. 

Will likely use private networks because of security and reliability concerns but see a 
MWN as a tool to enable telecommuting. They may support MWN efforts to promote 
community goodwill and potential improvement in community human capital.

A MWN is a potential threat to existing network service providers, though their 
expertise is likely to be needed for the construction of any MWN. Some firms are 
seeking legal protection against MWN.

Serve as a catalyst for delivery of services and information and can be used for training 
and work force development programs. 

Such organizations often have staff out in field locations and could design new 
applications, such as for reading utility meters or for providing access to patient records 
to nurses providing hospice care.  

Colleges and universities often have their own wireless networks but could further 
improve student services or provide new curricula by taking advantage of low-cost 
broadband off-campus access. 

Could realize significant cost savings by avoiding investment in telecommunications 
infrastructure. Schools could also start experimenting with parent-driven and/or 
at-home student learning initiatives.

Adjacent areas may jump on board to extend the “zone” and/or may feel competitive 
pressure to provide comparable services.

Table 1. MWN 
stakeholders.
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telecommunication providers
successfully lobbied for the
establishment of a law that
forbids municipalities in most
of the state from creating a
MWN. However, after con-
siderable debate, the city gov-
ernment of Philadelphia was
able to receive an exemption
from this law. So far, telecoms
(such as the Baby Bells) and
ISPs have successfully lobbied
14 states in the U.S. to pass
laws prohibiting municipali-
ties from building wireless
networks because they are
considered unfair competition
[3]. The threat to entrenched
interests goes beyond telecoms and ISPs because wire-
less Internet is seen as a disruptive technology that can
displace traditional wired telephony, cellular service,
and broadcast entertainment by delivering equivalent
services at a lower cost to the consumer [8]. The tele-
coms and ISPs may have a point because municipali-
ties in general have an advantage over them as they
have ready and free access to public assets that can be
used to mount network infrastructure equipment. 

Amajor policy challenge for a munici-
pality is that MWNs come with an
assortment of legal implications,
involving matters such as who bears

the responsibility for data security, related liabilities,
operational performance, and customer service man-
agement. Finally, since MWNs operate over the pub-
lic radio spectrum, they may face governmental
regulatory constraints and licensing requirements. 

There remain fundamental unresolved policy ques-
tions such as: 

1. Are MWNs an example of the government
competing with private business? 

2. Does free access to public facilities provide
municipalities with an unfair advantage in com-
peting with ISPs?  

3. Should public funds be used to support MWNs
when the stakeholders are often entities such as
state or city governments and other community
groups that do not have experience in providing
Internet service? 

4. Is there a need for new uniform legislation to
handle the often-competing goals among
MWN stakeholders? Clearly, implementers
should first seek to understand and assess the

legislative landscape
in their community
before embarking
on the creation of a
MWN.

STAGE 2: FLESHING

OUT MWN INFRA-
STRUCTURE AND

FUNDING

Once the goals,
stakeholders, and
policy issues sur-
rounding a MWN
are resolved in
Stage 1, managers

must identify the kinds of applications a MWN
will support. Managers must also select appro-

priate wireless technologies, obtain sites for
installing the receivers, and plan the management
and funding. Moreover, ongoing evaluation and
reflection is needed to rationalize competing visions,
maintain public interest, and to stay abreast of new
technologies. 

Applications. The most common and compelling
application of a MWN has been to create free or low-
cost Internet access. There are also several secondary
types of applications. For example, public safety insti-
tutions such as police, fire, and ambulance depart-
ments could be provided with a back-up
communication network or with mission-critical
information. Police in San Mateo, CA, for instance,
can access law enforcement databases through
MWN-enabled car laptops. Voice communications
and value-added applications are especially relevant in
underdeveloped areas where landline telephone ser-
vice is poor, and in countries where mobile operators
charge high rates for voice and data communications.
For example, voice-over-Wi-Fi telephone service is
now available in Rio Rancho, NM, through a MWN
developer. In Houston, the city government is work-
ing on a system that will allow citizens to read, mon-
itor, and update payments in parking meters via the
Internet.

Given the many different applications of a MWN,
researchers must assess how end users will adopt this
new technology, what forces determine its usefulness,
and what the MWN is ultimately most useful for.
MWNs also offer visionaries a new “sandbox” to envi-
sion applications that are based on ubiquitous Inter-
net access. Even if MWNs fail as Internet access
mechanisms, the pilot projects may produce new
innovative social service or entrepreneurial applica-
tions because this will be the first time in history that

76 February  2008/Vol. 51, No. 2 COMMUNICATIONS OF THE ACM

Cost to Municipality

M
an

ag
em

en
t 

C
om

pl
ex

it
y

fo
r 

M
un

ic
ip

al
it

y

Consortium

Non-profit

Govt. owned/operated

Joint Utility

Co-op wholesale

Privately owned/operated

Lower Higher
Lo

w
er

H
ig

he
r

Figure 2. Comparing MWN 
management and funding models.
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so many different people will
have ubiquitous, untethered
Internet access. 

Wireless technology. Applica-
tions require supporting infrastructure, and there are
several wireless technologies available for creating a
MWN including Wi-Fi, Mesh, and WiMAX. The
sidebar “Wireless Technology Tutorial” provides a
glimpse of the available technologies. The develop-
ment of standards is both pushing and in some ways
hindering MWNs. The low-cost widespread availabil-
ity of 802.11b demonstrated the potential and stimu-
lated demand, but the slower spread of newer, more
robust standards may stifle further growth. Standards
have often been the catalyst of widespread adoption of

new Internet technologies; in the wireless network
space, the real innovators and drivers may be home-
grown “standards” being developed by the grassroots
efforts of early adopters. Implementers in the short-
term should keep a careful watch on both current and
future standards to avoid premature obsolescence. 

Management and funding. The rapid evolution of
technology, and the fact that the management of such
projects is not a core competency of municipalities,
creates significant risk and challenges for the manage-
ment and funding of MWNs. Complicating factors
include dealing with arbitrary and inflexible bud-
getary, regulatory, social, ideological, and political
constraints such as “the project must be completed at
zero cost to the taxpayers” or “the project must
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Given the many different applications of a MWN, researchers must
assess how end users will adopt this new technology, what forces 
determine its usefulness, and WHAT THE MWN IS ULTIMATELY
MOST USEFUL FOR. MWNs also offer visionaries a new “sandbox”
to envision applications that are based on ubiquitous Internet access.

Overall 
Description

Ownership 

Policies

Management

Startup 
funding

Continuing 
“Profit / 
Costs”

Upgrade

Who owns the 
infrastructure 
(antenna)

Who has 
access? What 
is appropriate 
usage? 

Who is 
responsible for 
connection 
problems? 

Who will pay 
for the 
startup costs?

How will the 
profits/deficits 
be handled?

How will upgrades 
be implemented 
and funded?

Municipality 
owns and 
operates the 
infrastructure

Municipality

Commission 
sets and 
implements 
policy 

Municipality

Grant, donation, 
government 
allocation, 
loan/bond

Invested in 
municipality and 
upgrades

Funded through 
selectively 
applied fees

Attributes 
/ Model

Sample 
Key Issues

Government 
owned and 
operated

Municipality 
owns the 
infrastructure; 
subcontracts 
operation to a 
private party

Municipality

Commission 
sets policy that 
is implemented 
by private party

Private parties, 
with oversight 
from municipality

Grant, donation, 
government 
allocation, 
loan/bond, 
private funding

Divided between 
profit taking and 
investment in 
infrastructure

Funded through 
profits

Government 
owned and 
privately 
operated

Similar to a 
utility which 
operates on a 
for-profit 
mission

Utility

Regulatory 
guidelines from 
municipality, 
operational 
policies set by 
utility managers

Utility 
managers with 
oversight from 
municipality

Grant, 
donation, 
government 
allocation, 
load/bond

Invested in 
upgrades to 
the system

Funded 
through profits

Joint power 
authority 
or public 
utility

Organization 
takes advantage 
of tax 
regulations 
governing 
non-profits

Not for profit 
organization

Regulatory 
guidelines from 
municipality, 
operational 
policies set by 
managers

Organization 
managers with 
oversight from 
municipality

Grant, 
donation

Invested in 
upgrades to 
the system.

Funded 
through 
profits

Non-for-
profit 
owned and 
operated

Municipality 
owned, and 
capacity is sold 
at wholesale  
to private 
providers

Municipality

Commission 
sets and 
implements 
policy

Municipality

Grant, donation, 
government 
allocation, 
loan/bond 

Invested in 
upgrades to 
the system.

Funded through 
sale of excess 
capacity

Cooperative 
wholesale 
model

Owned and 
operated by 
private 
enterprise, fees 
shared with 
government

Private 
organizations/ 
consortium

Commission 
sets policy that 
is implemented 
by private 
parties

Private parties 
with oversight 
from municipality

Grant, donation, 
government 
allocation, loan/ 
bond, private 
funding

Profits shared 
between 
operators and 
upgrades

Funded 
through profits

Enterprise/ 
Private 
Consortium 
owned and 
operated

Owned and 
managed by 
private 
enterprise

Privately 
owned

Commission 
sets policy 
that is 
implemented 
by private 
enterprise

Private enterprise 
with no or 
minimal oversight 
from municipality

Loan, private 
and/or equity 
funding

Operated no 
different from 
any private 
business

Funded 
through profits

Privately 
owned and 
operated

Finances

Governance

Table 2. MWN 
management and 

funding models.
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include computer training for the third district.”
Moreover, there are very few successful projects avail-
able to emulate. 

Table 2 presents a comparison of different man-
agement and funding models currently being consid-
ered in the projects analyzed for this study [4]. Figure
2 provides a map that compares the models based on
cost and management complexity. 

The key advantage of the government owned and
operated model is that the municipality can directly
ensure provision of services in digital divide areas and
preserve other “social consciousness” aspects. How-
ever, the project could become a drain on tax funds
and will not benefit from the discipline created by the
private industry focus on the bottom line and equity
markets. Municipalities are also typically not best
practice leaders on project management and technol-
ogy implementation, and wireless standards are evolv-
ing so rapidly that a poor or slow decision could
cripple a project. Conversely, a completely municipal-
ity-led project will likely be simpler to manage and
implement and may be ideally suited for small com-
munities. 

The government owned and privately operated model
leverages the capabilities of current private providers
while still retaining final control over direction and
service. Internet service providers who are not made
partners may be disadvantaged and may initiate both
political and legal challenges against the idea of using
public funds to sustain Internet services. Moreover, a
single source (monopolistic) arrangement may not
provide enough incentive to maintain customer ser-
vice levels and upgrades. Clearly, the private ownership
and operation model will have the discipline of the bot-
tom line and will free the municipality from the bur-
den of embarking on a risky new venture. The
disadvantage is that the social consciousness aspect of
the initiative may get lost and the project could be
shuttered for purely financial reasons, and that may
not be acceptable. The joint power authority or public
utility model can address the funding challenges cre-
ated from municipality ownership and can also pro-
vide the discipline of a profit motive. Such an
organization may be well suited to handle the complex
logistics associated with large infrastructure projects,
but may, over time, become inefficient and resistant to
change. A failure may still place the burden back on
the municipality to bail out the initiative.  

The strategies of private providers and municipalities
continue to evolve. Deals where the government-side
assumed little risk are disappearing and private
providers are looking for greater balance in risk expo-
sure. Current trends also point toward a splintering of
municipal strategies. Whereas larger cities are more
likely to outsource development, small communities are
developing MWNs on their own. Several small com-
munities have been successful in obtaining community
development grants from the state and federal govern-
ment to jumpstart MWN projects. Such projects typi-
cally include social improvement and digital divide
goals, which are less attractive to private providers.
Some cities are also encouraging projects that cater to
different constituencies. For instance, in Marquette,
MI, the city government supported a university effort to
cater to off-campus students in the college town, and
also supported a purely commercial project.
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WIRELESS TECHNOLOGY TUTORIAL
Wi-Fi. Includes products based on the IEEE 802.11 specifica-

tions. The 802.11b standard is widely available today in laptops and

other wireless devices. Wi-Fi hotspots are spreading rapidly and

Wi-Fi will continue to dominate the last few meters of delivery

infrastructure. 

Mesh. Consists of multiple interconnected nodes where at least

one node is connected to the Internet. Data is transmitted across

multiple short hops for high bandwidth and can be rerouted through

alternate nodes if that node fails. The upcoming IEEE 802.11s (esti-

mated 2008) will provide standardization for Mesh. 

WiMAX. Worldwide Interoperability for Microwave Access prod-

ucts are based on the 802.16 standard. The Fixed WiMAX standard

can provide very high throughput point-to-point connections wire-

lessly as far as 30 miles for several hundred users at different qual-

ity of service levels. The new mobile WiMAX (IEEE 802.16e)

standard (estimated 2007) will likely address concerns of standard-

ization while improving connectivity. 

MWNs may eventually disappear and become absorbed 
into the larger telecommunications landscape. Before that happens
though, SUCH NETWORKS WILL ALTER OUR NOTION OF 
UNIVERSAL BROADBAND INTERNET ACCESS.
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Management researchers and
policymakers face challenging
questions: How should the
MWN be best managed and
organized given diverse goals,
legal constraints, potential for
innovation, and rapidly evolv-
ing technology? Which model
will lead to social improvement,
regional development, and/or
profit? 

STAGE 3: IMPLEMENTING THE

MWN
In the final implementation
stage, the network is built and
made available to subscribers
and the results are evaluated
against the goals. A “build it
and they will come” strategy
could fail if potential users
choose to ignore a municipal-
led effort, or lack the resources
needed to take advantage of it.
MWNs are outside the core
competency of most munici-
palities. Can a municipal-led
implementation deliver accept-
able quality of service and cus-
tomer service levels? To ensure
success, a MWN implementation will require a par-
allel marketing and education campaign to counter
widely held negative perceptions about the compe-
tency of municipalities. Municipalities should also
consider outsourcing arrangements for handling
management and operational aspects of MWNs.

CONCLUSION

The convergence of need and availability has created
the driving force behind the municipal wireless net-
work. Social advocates see a low-cost, highly feasible
solution that can have communitywide impact;
technologists see the potential for new applications
based on ubiquitous Internet access; civic leaders
and politicians see an opportunity to dramatically
impact the image of their constituent regions; and
entrepreneurs see the potential for participating in
the lucrative telecommunication industry. Parts of
Philadelphia’s network are now operational, but the
long-term impacts remain to be studied. For
researchers, there are compelling questions related to
assessing the role of government intervention,
understanding adoption issues, and gauging eco-
nomic and social impacts.

MWNs may eventually disappear and become
absorbed into the larger telecommunications land-
scape. Before that happens though, such networks will
alter our notion of universal broadband Internet
access. We believe that every municipality worldwide
should explore MWNs because many social benefits
are attainable and the costs are relatively low and can
be externally funded. Implementation of MWNs has
significant potential to create new economic opportu-
nities and spur technological innovation. However,
there is a danger that municipalities will react to vocal
interest groups and change their direction, create new
“state monopolies,” and stifle new innovation to pre-
serve investments. We recommend that implementers
should identify the key stakeholder constituency
(such as underserved populations), and create organi-
zational structures to avoid a loss of focus, create orga-
nizational and financial structures that will help
prevent monopolistic tendencies, and allow identifica-
tion and adoption of new technological innovations
(such as new higher bandwidth wireless standards)
and, form creative partnerships with diverse entities to
underwrite costs and bring in relevant expertise.

The stage-based framework presented in this article
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City

Population

Physical Size

MWN built in year

MWN built by

Objectives

Cost

Business Model

Pricing Model

Detailed Tech

Speed

Network 
Reliability

Other Benefits

Sources

Grand Haven, Michigan

Approximately 12,000

Approximately six square miles

2004

Azulstar Networks (formerly named Ottawa Wireless)

Improve quality of life, augment safety, attract businesses, boost tourism, assist education

Approximately $40,000/sq. mile

Azulstar Networks has five-year non-exclusive license to install, operate and maintain 
network. Board of Light and Power granted permission to use its utility poles for installing 
radios. City gets five percent of revenues every three months.

Available service plans: the first four are for individuals, the last two are for businesses:

A single fiber supplies Internet traffic to several hundred WiFi radios (802.11a, b, g) 
located around the city. Each of these repeaters contains a five-foot-high antenna, and has 
a range of two to three blocks. Customers mount an antenna outside their windows to 
pick up the signals. 

Average download rate of 1.5Mbps

Claimed to be greater than 99.7%—even under poor conditions (rain, fog, snow, 
high winds)

Point-to-point dedicated VPN connections, access available 20 miles into Lake Michigan 
(custom-built ship-to-shore marine Wi-Fi radio), video surveillance

www.azulstar.com
www.muniwireless.com/article/articleview/4263/1/23/
www.walkersands.com/Grand-Haven-First-Citywide-WiFi.htm

Monthly 
Plans

Free

Entry

Extreme

Pro

Sym 1.5M

Sym 3M

Base 
Monthly 

Price

Free

$14.95

$29.95

$49.95

$249.95

$479.95

Download 
Speed 

(bits/sec)

256k

512k

1.5M

3M

1.5M

3M

Upload 
Speed 

(bits/sec)

60k

200k

300k

400k

1.5M

3M

Daily 
Usage

1 hour

Unlimited

Unlimited

Unlimited

Unlimited

Unlimited
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represents an experienced-based first-step in under-
standing issues related to MWNs, provides guidelines
for practitioners to act on, and presents issues for
future research.  
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