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Policy and Regulation Perspectives

Introduction 
With the advent of the IEEE 802.11 standard in the late 90s, the use of wireless Internet has become increasingly popular (Goth, 2005; Sawhney, 2003). 
 As the technology becomes faster, smaller, and less expensive, wireless technology has entered workplaces, academic institutions, and even the average home.  For many, the technology represents freedom from wires and cables that previously tied computers to their broadband or dial-up connections.  Connecting wirelessly, the technology also represents the possibility for isolated or developing communities to leap-frog past the expensive cable laying requirements of wired services (Tully & Riekstins, 1999; James, 2001).  It is no wonder that wireless Internet is a rapidly evolving field that has broad reaching effects in both digital technology and social networking (Sandvig, 2004; Jain & Agrawal, 2003).  
However, with such ability for change, existing models of Internet deployment, connectivity, and technology are being tested.  As changes for citizens, governments, and private enterprise push forward, challenges arise for policy and regulation as well.  Wireless forms but one part of the changing landscape of telecommunications policy.  

The objective of this paper is a high-level overview of the various perspectives on policy and regulation.  In particular, this paper will look at three important perspectives in wireless Internet.  One will be from user communities and freer access advocates, examining how these groups of people have been using wireless and what they would like to do with it.  Another perspective on wireless Internet use will be from the telecommunications and cable industries that provide the physical connections to the Internet.  Lastly, government regulators and policy makers will be represented, looking at the wireless ‘big picture’ by virtue of addressing both social and economic issues.  Given that the scope of wireless development and implementation worldwide is far too broad for this paper, the point of view will focus primarily on the North American experience
 at these community and federal government levels.  The paper will begin with a brief technical overview of wireless technology for Internet, followed by a discussion of the potential goals and objectives of such technology in everyday use.  A look at the possible problems related to deployment and ownership issues from a provider perspective will help to contrast these goals.  Following this will be a more in-depth examination of regulation and government involvement, focusing on what current legislation allows, some possible effects of proposed legislation, as well as motivations for these changes.  These will be exemplified by the current debate in America on municipal wireless as well as the telecommunications policy review currently being conducted in Canada.    

Wireless goals, objectives, and benefits

Wireless networking is a topic of interest from both scientific and social perspectives.  Due to the variety of technologies involved, for example software programming, antennas, and packet transmission, it is well-studied in computer science, and computer and electrical engineering.  From social perspectives, wireless networking offers new possibilities for social engagement and community empowerment.  For example, the phenomenon of “hotspots” (wireless access points or APs) in cafes and other public spaces is creating a new social dynamic.  Users can now gather in public spaces and interact in person, while simultaneously being connected to the Internet at large, including their Internet-based social groups.  Another example would be the application of wireless technology in remote or low-resource areas.  In such scenarios, this could be a combination of conventional fibre cable with wireless nodes distributed in the home
, or perhaps large radio towers broadcasting over a large area or directly point-to-point over great distance.  Certainly, the ability for the Internet to be accessed literally out of thin air has created new questions about ownership, privacy, and ‘freeness’ (both in terms of access and monetary cost).  Undoubtedly, there is great promise and interest in these topics and there are a number of key potential directions that wireless can take, and goals it can achieve.  

Faster and easier deployment


One of the primary goals of wireless implementation is relatively easy deployment when compared to wired alternatives.  While it is true that wireless Internet services make use of existing wired connections, extending wireless services often do not require the labour-intensive physical work, such as excavation or laying cable, that extending wired services might.  Lehr and McKnight (2003) suggest that for these reasons, among others, “wireless infrastructure may be deployed more rapidly than wireline alternatives to respond to new market opportunities or changing demand” (pg.357).  When wireless coverage needs to be extended, it is simply a matter of adding additional APs to create a greater “cloud” of access.  However, like clouds, the area of coverage is often vague.  It may be up to a few dozen meters or reduced down to far less.  Coverage is often subject to not only the positioning and power of the antenna, but also the environment as well.  For example, radio signals are not significantly affected by plaster or wood, so tend to operate well indoors.  For single hotspots or densely packed residences (e.g. condominiums and townhouses) this typically works quite well.  However, signals are affected to a higher degree by both metal and concrete, typical construction material for the exterior of buildings
.  Signals also tend to operate best when there is line of sight between nodes, as this typically indicates that the radio signal can pass through the air directly between antennas.  In more broad areas of coverage or where network density is important, such as in mesh networking, this poses more of a problem.  It is not an insurmountable one though, as successful area networks like in Chaska, Minnesota, have demonstrated.  In this small community, over 230 nodes were deployed on street-lamps, providing a robust wireless network that residents in the community could tap into for household Internet needs
.   

Freedom of movement and space

Improved mobility is another significant goal of wireless, and the recent proliferation of portable wireless devices is indicative of this.  Wireless Internet access can be achieved not only from wirelessly enabled desktops, but more commonly from laptops (often with embedded antennas), Pocket PCs, and cell phones.  This has the effect of “unwiring” people from fixed locations, while at the same time, providing persistent connections to email and other communications services.  This is particularly crucial for professionals who often need to take their work around with them.  Wi-Fi access has even been announced for travelers mid-flight, extending their Internet experience from the airport to also the air plane.  Wireless Internet offered at universities and colleges also provides another incentive for students to tote around their laptops for note-taking.  As one MIT lecturer notes, 



my students all have laptop computers with wireless
Internet access, 

which they take to every class.  Computers no longer create fixed, specialized sites of learning like the old computing centers.  Instead they enhance the potential of every space to support some kind of intellectual activity.  (Mitchell, 2004, pg.1)


Mitchell (2004) goes on to add that it now “means that there is less need for formal work areas with fixed desktop computers, and a growing demand for pleasant, flexible spaces that can be appropriated as needed” (pg.1).  Indeed, the ideal vision for Internet access would be outdoors in the fresh air and sunshine of pastoral university grounds.  However, it is important to note that often laptop screens are very difficult to see in bright sunlight, and particularly for colder countries, the winter keeps many students indoors for long periods of the year.

Freedom of development using open source technology and techniques
Wireless networking is often associated with the abundant use of open-source development techniques (Mackenzie, 2005, pg.282).  In general, this refers to both the actual practice of collaborative software development, as well as operating in freely available development environments (see also Awazu & Desouza, 2004).  Collaborative development is the practice whereby programmers or teams of programmers jointly share their source code with each other during development in the interests of detecting errors and encouraging improvement.  This is in contrast to the “closed” development model where software is always kept internal to the programming team.  Open-source development environments are also freely available, such as the various Linux distributions and the use of free compilers, compared to using proprietary technology like Microsoft Windows and Microsoft Visual Studio.  The development of the Champagne-Urbana wireless software (CUWiN)
 would be an example of open-source development.  The CUWIN project, a research project developing community wireless networking technology, in fact patterned itself after other non-proprietary technologies like the Firefox browser and Linux operating system.  Using an open source implementation of the hazy sighted link state algorithm (which they claim to be the first to do), they have been able to deploy a number of wireless mesh nodes throughout the community.  The commercial router re-programming used by groups like Ile Sans Fils (ISF) in Montreal
 would be another.  ISF is another successful wireless venture which boasts 10,000 users in the Montreal area.  ISF utilizes commercial routers which have been reprogrammed to run Linux and to use the open source captive portal software known as WifiDog.  Hotspots throughout Montreal supply a broadband connection which connect to these routers, allowing ISF’s users (who can create accounts for free) to access the Internet.  While the open-source model tends to keep things rather elite-centered (Sandvig, 2004, pg.24), as the skills required to do these things are quite complex, at the same time, it encourages development by members of the public who do possess these skills.  As James (2003) suggests, it is “their attempt to create a user-generated alternative to a top-down industry” (pg.391).  That is, alternatives to both the telecommunications and software industries.
  Furthermore, Sawhney and Lee (2005) would highlight open source techniques used in these ways as arenas of innovation.
Increasing cost accessibility

Wireless networking also has the primary goal of reducing costs and where possible, providing so-called ‘free’ networking.  Reducing costs stem mostly from the broadcast aspects of wireless networking.  Since the signal can propagate over an area, fewer wires will need to be installed in desired points of access.  Furthermore, antennas can be used to great effect to specifically beam signals to locations (useful for physical or geographical barriers) or to blanket an area less expensively.  As long as a ‘back-end’ connection to the Internet can be established, wireless technology can be used to share that connection.  It is with this in mind that groups have attempted to provide Internet access freely.  This is a somewhat tricky concept.  The typical model of ‘free networking’ is that the Internet access is provided without cost to the end user.  However, it still costs the provider of the service (or hotspot) money and resources to provide it.  The key idea here though, is that the wireless signal can be received by anyone in the area and generally, each person consumes very little of the shared bandwidth.  In this way, since it is not physically limited by requiring a wired connection, a large number of people within range of the node can all partake in connectivity.  This can occur essentially without restriction, except for the bandwidth constraints.  However, each node can only handle a maximum number of connections, so that more nodes may be required.  While it is possible to ‘hog’ a lot of the bandwidth using demanding applications like file downloading or game playing, if users are only using low intensity applications like email and instant messaging, a regular megabit connection should be sufficient to provide access to a large number of people.  This may seem like a relatively uncontroversial practice, particularly since it is a model that has been used by airports and hotspots in cafes.  In fact, there are two notable Canadian groups who are implementing this model right now, namely Ile Sans Fils in Montreal, and Wireless Toronto
.  Perhaps this might be attributable to the fact that the end user is shouldering the financial cost, or at least, is indirectly shouldering it.  The concept of free networking may appear quite differently based on who is responsible for bearing the financial costs.  After all, it is not truly free, as the back-end connection must still be paid for.  Yet, the goal is that with the reduced costs that wireless networking presents, and the possibility for central authorities (e.g. government) to handle the costs of back-end connections, theoretically it can become easier to deploy Internet to areas that otherwise would not be able to afford it.  This means that communities and neighbourhoods could now potentially receive Internet access at reduced rates, if not for free.  For example, on a small scale, consider a typical residential neighbourhood currently using broadband Internet.  Each household is responsible for procuring their own Internet access and each household individually pays a provider for that connection.  However, it may be the case that each house requires very little of their provider allocated bandwidth.  This would certainly be true if each household was using the Internet predominantly to check email and surf occasionally, which are typically low-bandwidth applications or only use capacity in bursts.  As a result, there is more than enough bandwidth for each home, and certainly the connection could support more intensive use.  By broadcasting a wireless signal, multiple homes which may be in range could then share that signal and remove the necessity for individual household connections.  This would be particularly the case in densely packed areas such as townhouses, condominiums, and attached homes.  Through this reduction, fewer service subscriptions are required with multiple people now being able to share the cost of one connection.  Mesh networking technology could enhance this situation by providing repeater or relaying units which can help to expand the coverage area past the most immediate area (e.g. neighbours).  Of course, the more users that are connected, the greater the bandwidth demands become.    

There are a multitude of reasons why increasing cost accessibility is desirable.
  Notably this includes addressing the digital divide, increasing opportunities for communities through ICTs, and serving the public good.  Each of these reasons is extremely important.  Even in developed countries, where it could be said that Internet access is more prevalent - even if that access is not at home but in the workplace or public spaces like libraries – there is still the need to bring the Internet to more people.  This is particularly the case for people who cannot afford broadband services as they are
.  Furthermore, while there might be the perception that the Internet in developed countries is merely a tool for games and downloading, it is also an important medium for communication.  This can range from simple text email to more sophisticated services like Voice Over Internet Protocol (VOIP) that allow for worldwide Internet ‘phones’.  In fact, it is a mental trap to believe that Internet access is through a developed country is uniform and consistent.  Not only may access vary from city to city, but in remote rural communities in particular.  In such remote locations, the Internet can play an important role in connecting these communities with the rest of the world, even if only virtually.  Consider, for example, the Kuhkenah Network, also known as K-Net, a community communications network used in northern Ontario, Canada
.  This network supports a community bulletin board and email service, while also providing an outlet for youth in the community through the hosting of hundreds of personal home pages.  Failing to recognize how important telecommunications is may have significant consequences.  As Williamson (1999) discussed in a paper supporting universal service plans, “inequality in access to new telecommunications services compounds existing economic and social inequality” (pg.179).   However, universal service plans, community development, and the digital divide are also lengthy, complex issues that are more appropriately explained in other papers.  Indeed, it is easy to get caught up in those related discussions.  Yet for this paper and for a more immediate perspective, it is important to consider the point of view of the back-end providers of Internet service, namely the telecommunication and cable corporations.

The role of telecommunications & cable companies, and their perspectives
Telecommunications (‘telcos’) and cable companies (‘cablecos’) play an integral role in the wireless Internet story, primarily due to the fact that they are most frequently the ones providing the connections.  The fibre-optic pipes and infrastructure used to support the Internet (e.g. the servers, switches and routers, etc.) are typically owned by these companies, and residential and business access stems from paying for service from these companies.  Since the selling of Internet services to these customers represents a significant part of the telecommunication business, there is clearly a vested interest in preserving the existing fee-for-service system.  This system was summarized by Lehr and McKnight (2003) as the Telecommunications Service Model (TSM).  Essentially, the TSM is a model where a user signs a contract with a provider to be connected to a service (e.g. Internet access, telephone or cellular phone, television, etc.) and then is billed on a monthly basis for it.  Put another way, as Lehr and McKnight (2003) state, “the service is conceptualized usually as a mass-market offering to both residential and business customers on a subscription basis” (pg.359).  This is a model that has existed for a very long time as many telecommunications companies can trace their history back decades, if not longer.  Bell Canada, for example, recently celebrated its 125th anniversary as a telecommunications company.  In general, as with most for-profit corporations, telcos and cablecos ostensibly seek a fair and competitive marketplace where they can sell their products and do business.
  Furthermore, as Grolin (1998) suggests, “by seeking to maximize corporate profits for the benefits of stockholders, the corporation will through the invisible hand of the market generate economic growth and wealth and thereby best serve the interests of all groups in society” (pg.216).  Milton Friedman (1962), Nobel-prize winning economist and proponent of capitalism perhaps more bluntly described the corporate position when he said “there is one and only one social responsibility of business – to use its resources and engage in activities designed to increase its profits so long as it stays within the rules of the game”  (cited in Grolin (1998), pg.216).  The rules, of course, are those set out by the government, and perhaps to a lesser extent, the ‘rules’ of public opinion.

The era of wireless Internet networking has begun to develop some problems for many Internet providers.  These coincide with some of the goals and benefits of wireless technology as noted above.  For example, the use of open source technology to alter devices like wireless routers means that technically advanced users can use off-the-shelf consumer electronics to modify how their Internet connection is shared
.  Of course, this usage tends to go hand-in-hand with free networking, which commonly uses these reprogrammed routers to create ‘captive portals.’  Captive portals work by funneling available wireless signals (e.g. from laptops) and redirecting them to authentication web pages.  In this way, for example, a café owner could have wireless Internet users come in, authenticate remotely, and simply use the service provider’s back-end connection as the means by which the data is transmitted.  This is the model by which groups like Ile Sans Fils operate.  Open source programming has also been used to reprogram routers to accommodate mesh networking, such as in the CUWiN project.
  Through mesh networking, Internet connections are only required sporadically throughout the network as the traffic can be routed back and forth throughout the nodes in the mesh.  
These modifications and ‘alternative’ sharing arrangements represent precisely the kind of unauthorized usage that telecommunications companies are worried about.  The issue with this kind of ‘free’ or ‘shared’ networking is that essentially, only a few connections are paid for while many more people benefit.  Obviously, this poses a problem for companies which would rather have that each person who benefits from the service pays has to pay for the service.  The justification for this is two-fold.  Firstly, each user of the network is consuming bandwidth that is only made available at a cost to the provider (the ‘free-rider’ problem).  Secondly, that whoever is sharing the connection does not have the right to do so (the ‘gifting’ problem).  Both of these arguments were summarized by Sandvig (2004) in a paper discussing cooperative action in Wi-Fi networking.  Internet subscribers are paying for the high-speed bandwidth that they are using.  Free-riders are simply taking up bandwidth they have not paid for, and therefore, are not entitled to.  Sandvig (2004) also suggested that “most of us hesitate at the thought of paying for our neighbors to use our bandwidth” (pg.590).  He also notes the potential danger of anonymous users abusing the network through illegal downloading, over-using bandwidth, or other annoying or malicious activities
.  The second argument of ‘gifting’ stems partly from the practice of the NoCatAuth project and other captive portal groups.  In these cases, people who were sharing their networks and Internet connections (which were usually flat-rate monthly fees) were seen as giving the ‘gift’ of Internet access  to other users.  The problem was that “as Internet service is conceptualized by ISPs as a service and not a good…ISPs see broadband Internet as a gift only they can give” (Sandvig, 2004, pg.592).  

The municipal wireless issue

From these arguments stems one of most pressing and current topics facing wireless Internet and telecommunications companies today.  That is the issue of municipal wireless Internet.  This is currently a vigorously debated topic in America right now and has lead to a great deal of legislation and legal wrangling.  Essentially, it revolves around the ability of providing Internet, via wireless technology, to citizens in a municipality as part of the municipality’s public infrastructure.  This typically takes two different forms.  In one way, the municipality provides Internet access free of charge to the citizens (although the citizens may be responsible for their own computer technology), and will perhaps pay for the service using tax or advertising revenue.  In the other way, the municipality may charge a fee to the citizens for using the service, but at a possibly reduced rate, or at least one considered ‘more affordable’.  Telecommunication providers typically provide a number of objections to such plans.  For example, municipal governments should not be in the business of telecommunications services, particularly when local telecommunication service providers may already exist and operate in the area.  This would be problematic because municipal governments would have an unfair advantage in providing services.  For example, it has been argued that municipalities would provide favourable rulings for their own services when it comes to land and zoning, financial resources, and public influence.  Naturally, this is troublesome because it would hurt the main goal of telecommunications companies: a fair and competitive marketplace in which to do business.  Through perceived unfair practices, municipal governments may then upset the ‘economic balance’
.  Private industry has also argued that cost savings to citizens can best be accomplished through market forces, where governments are best served by contractors competitively bidding on services (New Millennium Research Council, 2005, pg.v).  It is also suggested that it is more economically efficient for municipal governments to invest potential project funds into lower electricity rates, lower taxes, or investing in income-earning assets, rather than ‘unwisely’ investing in the creation of their own telecom business (Lenard, 2004, pg.2).
It seems that the crux of the problems that providers face with the evolving usage of wireless Internet is that they see the Internet as a service that should be paid for by those who want it, and not as a public good that should be made more accessible.  Since their interest lies in free market opportunity, clearly, being expected to provide it to everyone goes against that.  As a result, a number of issues in policy and regulation are generated from these challenges.  The next section will look at the entity that often moderates between public and private interests, namely, the government. 
In particular, this section will discuss the technical regulation of things like radio frequency spectrum which wireless communication relies on, as well as the policy aspects of wireless access with respect to municipal deployment
The role of government: regulation and policy 

Government involvement in wireless networking falls under two broad categories.  One is regulation, which is already very involved in the technical aspects of wireless.  The other is policy, which is constantly under development, and crucial for setting the goals and directions that the government wishes to take.  Both areas are complex and subtly nuanced, and are indicative of the challenges governments face when it comes to balancing public needs and wants, safety, and economics.  
Technical regulation 

In Canada, wireless technology is regulated technically by Industry Canada in a number of areas.  Spread-spectrum radio technology (both Direct Sequence and Frequency Hopping) is subject to certification
, and antennas also need to meet emission requirements in order to minimize interference they generate and receive (Dubendorf, 2003, p.101).  While the section of spectrum wireless networking occupies is unlicensed, much of the rest of the spectrum is, and devices need to be sure not to extend out into these other licensed areas.  In America, similar regulation exists as specified by the Federal Communication Commission (FCC).  While at first glance these engineering regulations may not appear particularly controversial, there are also other factors at play.  For example, spectrum regulation is increasingly becoming a concern as more and more wireless devices are beginning to ‘crowd’ the bandwidth.  There is the dual problem of too many devices broadcasting within one frequency grouping (although radio channels help to alleviate this to an extent) as well as not enough frequency groupings available for device use
.  Spectrum allocation is a very significant regulation problem that is faced by the entire world.  In order to ensure the interoperability of radio equipment worldwide, international standards need to be created.  Predictably, there are often complications arising from this need for grand-scale collaboration.  Of course, domestically, spectrum allocation is also a pressing concern.  There is a lot of discussion on this issue and much of it lies between serving the public interest in terms of better accessibility, and the interest of a strong telecommunications and cable market (the primary users of the radio spectrum).  Authors such as Frieden (1997) and Groebel (2003) discuss some of the concerns in spectrum allocation.  The general problem that they believe exists is that the incumbent telecommunications providers have historically occupied most of the spectrum and possess a lot of power when it comes to lobbying for their own use of it (to create services to sell back to the public).  What they also stress is that the spectrum represents part of the public realm which should be distributed “with an eye toward allocating [for] uses that will maximize social welfare primarily, and individual profitability of firms secondarily” (Frieden, 1997, pg.454).  This is but a short example of one of the conflicts that have arisen in regulation, particularly in the United States.
Policy making
Government policy generally refers to a set of rules and guidelines that a government adopts to help shape the direction of the country by influencing decisions both the government and its citizens make.  Policy is typically created by bureaucrats and political policy staff, working its up way up to the elected officials, the politicians.  Throughout policy development, presumably experts and other knowledgeable stakeholders are consulted to help craft the ‘best’ policy.  However, in practice, the only consultation that citizens usually get to express is through the election of the politicians, whom they trust to make the ‘right’ decisions on their behalf.  As a result, sometimes the citizen’s best interests are not represented in the on-going policy process.  It has been suggested that in the technical realm this is particularly true, since many of the most knowledgeable people in those areas are not consulted when it comes to formulating the policy.  Given this process (which is, admittedly, tremendously generalized and abbreviated in this representation), the kind of citizen-enabling direction that wireless networking is taking compared to the tremendous presence of market dominating telecommunications giants, the beginnings of some serious policy issues begin to emerge.  Essentially, at the heart of the wireless Internet matter in this policy discussion is the need for governments to balance the interests of the citizenry and community at large, compared to the corporations who provide those people with paid services.  The battle over municipal wireless Internet is a good example of one such issue.
A clash of interests

Of course, wireless Internet is not confined to North America, and interest has been shown in municipal wireless projects throughout cities and communities worldwide.  MuniWireless.com in their July 2005 report listed 84 public access wireless broadband projects worldwide.  Interest and involvement is rapidly developing as cities realize that wireless networking may provide innovative new ways of bringing Internet to the public.  According to the report, it is also suggested that American cities are reaching out to wireless Internet as America falls farther behind Asia and Europe in broadband penetration rates and as the digital divide becomes a more pressing issue (Vos, 2005, pg.3). 
 In East Asia, broadband deployment and the capacity for high tech development has been growing steadily since the late 90’s as a response to the West, particularly America (Langdale, 1997).  As a result, by early 2000, East Asia, specifically South Korea, have become broadband powerhouses.  Some of the numbers coming out of South Korea in regards to broadband Internet usage are indeed quite eye-opening.  In September 2000, not only were Koreans online for longer periods of time that any other nation, but more than 50% of the population over the age of seven had used the Internet (Lee, O’Keefe & Yun, 2003, pg.85).  In an article detailing South Korea’s rapid broadband growth, Lee et al. (2003) attributed it to a combination of government and private sector collaboration, as well as high public demand.  Americans, like Vos (2005) and Turner (2005) have taken note of this, especially because connections speeds are increasing in Asia even as costs to the consumer decrease.  For urban Americans, wireless municipal Internet offers the possibility of getting around the duopoly of telecos and cablecos.  Demonstrating that the North American broadband landscape is not uniform, Canada, on the other hand, still ranks in the top five for broadband subscribers per 100 inhabitants in the OECD 2004 broadband statistics, compared to America’s 12th place ranking (“OECD Broadband Statistics…”, 2005).  
These kinds of factors are indicative of some of the kinds of things which drive policy decisions.  That is, a public perception in lagging behind or not doing enough to raise everyone up to the same levels of equality.  These, in turn, encourage policy decisions to rectify such problems.  In the case of municipal wireless, these cities have chosen this technology as the means to improve their situation.  However, businesses exert a lot of policy influence too, and none more so obviously than in the raging policy battle occurring in America right now.
In early 2000, obstacles to municipal wireless deployment began to crop up for 14 American states with various restrictions to municipal entities being applied in state legislation (“State Barriers…”, 2004).  Many of these pieces of state legislation called for a prohibition on municipal entities (e.g. local governments or public utilities) from providing similar services as telecommunication companies, or required lengthy bureaucratic processes and referenda in order to allow services to be provided.  By 2005, even more legislation was proposed in different states limiting municipally provided broadband services of any kind, not just wireless (Baller, 2005a).  The justification for many of these legislative pieces were varied, but primarily seemed designed to protect competition in the broadband marketplace (by preventing ‘unfair’ advantages municipalities would enjoy), ensure public cost-effectiveness and value, and prevent economic imbalance or market distortion (through the presence of a public sector broadband service).  Based on the states that did end up passing much of the legislation, it would seem that these were persuasive reasons.  In fact, two federal pieces of legislation have been proposed recently in Congress which promotes these views on a national scale.  The first was the “Preserving Innovation in Telecom Act of 2005” introduced by Representative Peter Sessions from Texas, and the “Broadband Investment and Consumer Choice Act” introduced by Senator John Ensign from Nevada.  In general, both acts, in various degrees, seek to limit, restrict, or outright prohibit municipalities from entering the telecommunications provision area.  

Some of this
 restrictive, wireless-blocking legislation, particularly the ones enacted in 2000, did manage to pass with relatively little controversy or fanfare.  However, when it was discovered how it would affect major cities like Philadelphia, Pennsylvania as well as in Texas (which was already developing municipal Wi-Fi projects) concern and protest reached a much higher level.  While many pro-municipal wireless groups, public interest organizations, and others, had already started to raise questions about this legislation, people started to really look into the so-called justifications for the new laws.  In a position of opposites, proponents of limitation and prohibition see these laws as protecting consumer choice and ensuring competitive markets.  On the other hand, opponents see these laws as precisely limiting consumer choice and eliminating competition.  Opponents suggest that if the existing telecommunications giants are able to control services and pricing (particularly at levels many lower income families cannot afford) then consumer choice is actually reduced.  Furthermore, by ensuring that new players, like municipalities, face barriers and handicaps to entry, competition will actually be eliminated as the existing, powerful corporations who already provide services perpetuate their dominance.  

James Baller, a prominent pro-municipal wireless advocate summarizes a number of key flaws in the justifications that some of these legislations provide.  For example, he notes that incumbent telecommunications companies falsely assume that municipalities hold significant advantages over corporations, while simultaneously ignoring the “vast advantages of incumbency that established providers enjoy” (Baller, 2005b, pg.1).  Drucker (2005) adds that while “the White House and FCC say they want universal, affordable broadband by 2007…the policy is being left in the hands of the cable and phone companies that control at least 93% of the country’s broadband market” (para.10). The advantages of incumbency and market dominance would seem to include substantial financial resources (in the billions of dollars for many of these giants), brand loyalty and customer awareness, as well as powerful political lobbying.  Baller (2005b) also notes that telecom corporations expect that public advantages be transferred to them, while not being required to adopt the duties and responsibilities of serving the public good which generates those advantages.   This is particularly worrisome given that it is a well known fact that for-profit corporations exist precisely for the goal of generating profit and not necessarily observing any sort of public interest.  Drucker (2005) also expressed this sentiment when he said that telcos like “the Bells”, (the companies produced when AT&T or “Ma Bell” was split up in 1984) “have a duty to shareholders to pursue maximum profits – not necessarily to fill the goals of Internet advocates” (para.15).  Turner (2005) provides a more specific example of this when he discussed how many DSL and cable Internet providers only offer broadband services in pricier bundled packages.  While the customer may think they are getting a deal, in fact, Turner (2005) estimates that between $20-70 USD in additional fees may be added to the monthly bill above just the Internet service alone.  He also notes that “a recent FCC decision prevents states from requiring phone companies to sell DSL service as a stand-alone product” (Turner, 2005, pg.15).  These kinds of options clearly reduce consumer choice and impose greater costs that the consumer must bear.
Finally, other more unethical and conflicted problems also began to appear when questions were asked.  For example, it became widely circulated and criticized that Rep. Sessions was a former employee of SBC Communications (the telecommunications giant who provides broadband services) and while promoting legislation that would protect such corporations, maintained hundreds of thousands of dollars in stock with that company (“Telco stock options…”, 2005).  In Philadelphia, major telecommunications companies employed an “army” of lobbyists to help push through the restrictive legislation (Dornan, 2005, para.4).  In a particularly polarized American political environment, heated criticisms have also occurred, with “opponents of a particular software or telecom monopoly…often accused of being anti-business, with Bill Gates even deriding his critics as communists” (Dornan, 2005, para.11).  

Not necessarily the villain

However, despite this often unseemly veneer (from a public perspective), industry and some academics raise valid points over government policy, as well as rebuttals to many of the claims made about the common social rallying cry of the digital divide.  For example, it is often argued that broadband should be provided to everyone as part of a universal service policy.  Indeed, using wireless as a means to improve accessibility to the Internet can be considered as part of this goal as well.  However, it has been countered argued that there has yet to be shown a convincing case that broadband should be included in any universal service-type mandates.  Xavier (2003) suggests that “broadband access in the home is at present not essential to being a functional member of society” (pg.11).  He goes on to note that while broadband is certainly a desirable and useful service that will likely be of increasing economic and social importance, “there is a difference between a service being useful and showing great promise and that service being crucial to meaningful participation in society” (Xavier, 2003, pg.17).  Mueller (1999) argues that rather than demand that services like broadband be universally provided, what would be more effective would be to simply “grow household wealth and to build an open, competitive economy that is able to supply information goods and services efficiently at prices that are affordable to even larger numbers of people” (pg.354).  These kinds of arguments lend weight to the industry perspective that the government should allow businesses to do what they do best: build and distribute products and services in an unfettered manner.  Governments should not ‘hamstring’ industry with unfair or constricting regulation, particularly when it is through efficient market economics that problems can be addressed.  For example, Mueller (1999) argues that in the mid-90’s in America, dial-up access was brought to most of the country by commercial providers driven “entirely by normal business incentives” (pg.356).  Coupled with the perspective that high-speed broadband is not, at present, essential, industry seems of the mindset that wireless, like dial-up, can eventually be distributed fairly by market demand.  Xavier (2003), Fink and Kenny (2003) also suggest that partly what fuels the rather heated debate in telecommunications services is often rhetoric and emotional pleas.  Indeed, Fink and Kenny (2003) believe that frequently the issue of the digital divide is simplified to tell a particular story and that in fact, “the most stunning feature of the digital divide is not how large it is, but how rapidly it is closing” (pg.17).  Grolin (1998) succinctly points out what perhaps the government’s function should be when he said “the role of government, however, is limited first and foremost to creating a legal framework for the market, which protects the property rights and ensures the maximum freedom of the corporation.” (216)

Why fight over wireless?
However, it is instructive for policy makers to also consider why it is that community and public advocacy groups, and increasingly technology corporations and politicians, have been concerned about the direction that American legislation seems to 
be taking.  That is, why are people mobilizing in defense of municipal wireless projects, and more generally, against pro-telecommunications control?  This is a question not only for American policy makers, watching as these events unfold in their own backyard, but also for Canadians and other countries with a similar market and infrastructure who can learn some valuable lessons.  The short answer to the mobilization question is that municipalities and communities throughout North America realize that wireless Internet is what they need for development, and that much of this kind of restrictive legislation introduces significant barriers to achieving these goals.  The fact is that broadband Internet is typically quite expensive, and among the telecommunications giants, prices remain essentially uniform, and uniformly high.  Many municipalities and even citizens themselves believe that the Internet is an important tool and public good (Stewart, Gil-Egui & Pileggi, 2004; Spar, 1999) that should not be kept out of the hands of those who cannot afford it simply for the sake of preserving the market status quo.  Particularly in light of the reality that other parts of the world, notably Asia, are continuing to roll-out faster and less expensive broadband solutions, this is a particularly important issue.  In some Canadian research studies, Reddick and Rideout (2005) note that cost was a major factor for many citizens not going online  and for many of these individuals, they have benefited from community access programs (pg.47).  Keenan and Trotter (1999) also add that such community network associations “have a key role to play in the development on an ‘information society’ since they can promote citizen interaction, civic development, and act as an outlet for government information” (pg.103).  Other authors concur with this notion and are wary of dismissing the claim that access is neither essential nor a basic need.  For example, Souter (1999) argues that “access to ICTs and their potential for enhancing welfare and community involvement is increasingly important for communities seeking to raise their quality of life, engage in determining the policies that affect them, or diminish the differentials that underpin their disadvantage” (pg.409).  In America, some of these views are echoed in the recently introduced pro-municipal wireless “Community Broadband Act of 2005” introduced by Senators Frank Lautenberg of New Jersey and John McCain of Arizona.  In his speech to the Senate Floor, Senator Lautenberg highlighted the reasons why communities want and need wireless projects.

“Mr. President, this bill will allow communities to make broadband decisions that could: Improve their economy and create jobs by serving as a medium for development, particularly in rural and underserved urban areas; aid public safety and first responders by ensuring access to network services while on the road and in the community; strengthen our country’s international competitiveness by giving business the means to compete more effectively locally, nationally, and internationally; encourage long-distance education through video conferencing and other means of sharing knowledge and enhancing learning via the Internet; and create incentives for public-private partnerships.” 

(Congressional Record – Senate, 2005, para.11)

This statement essentially captures both the direction that municipal and community groups wish to take, while also highlighting what they fear to lose with restrictive or prohibitive legislation.  Lautenberg would also add that the “Government should work to open doors to greater technology for the American people, not slam them shut” (Coyne, 2005, para.3).  Indeed, from a community informatics perspective, it is crucial that governments make decisions with an eye towards serving the public interest, and in particular, as previous authors and studies indicated, those groups which may not be so adequately served by market forces.  Industry may paint a picture of market forces addressing needs and fostering innovation, but governments cannot so easily subscribe to this economic ideal when the public good and potentially vulnerable communities and social groups may be at stake.  Clement et al. (2005) add that 

while relaxing regulation has in some instances helped stimulate the development of new products and markets while reducing costs, a generalized de-regulation runs significant risks. The recent fiascos involving WorldCom, Enron and other companies in the US, and accounting irregularities associated with Canadian firms like Nortel - all of which flourished under the cover of loudly proclaimed inherent benefits of de-regulation - provide important cautionary tales about the dangers of venerating unbridled market forces at the expense of competing imperatives such as the public interest. Similarly, the flood disaster in New Orleans, as well as the poor emergency response capability demonstrated at all levels of government, underscores the dangers of neglecting public infrastructures, state capacities and the public interest. (pg.4)

Furthermore, Williamson (1999) pointedly adds that while industry may seem focused on debating in the economic realm alone, social factors are important and “consideration should be given to the total context of the lives of the groups who may have a critical need to have access to extended telecommunications services” (pg. 185).  However, the calls for both moderation and the toning down of perceived rhetoric is important too.  Neither side is well served through heated argument, whether it is over social justice or economic stability.

A call for consideration and balance
The above arguments highlight many of the difficulties that are regularly faced in the policy and regulation realm.  There are often a number of opposing views, each with a story and justification of their own.  As policy is shaped and molded, consequences emerge for all of those involved.  The American wireless debate is undoubtedly being watched with great interest from other governments worldwide, particularly in Canada, who wish to see the direction America will take.  
Indeed, Canada has taken an active approach in this area too, with the government having created the Telecommunications Policy Review Panel (TPRP) in April of 2005 to investigate telecommunications issues.  The objective of the panel is to accept and review submissions from the broad spectrum of stakeholder parties in order to generate policy recommendations to be viewed by legislators.  The Canadian government’s stated goal is to “ensure that Canada has a strong, internationally competitive telecommunications industry, which delivers world-class affordable services and products for the economic and social benefit of all Canadians in all regions of Canada” (“Telecommunications…”, 2005, para.2).  This objective partly stems from the recognition that much of Canada’s policy and regulatory framework, while having evolved over the decades, has not been visited in depth in some years.  It seems that Canada is wisely taking a long and detailed look at its own policies, particularly in light of the development of new technologies like Internet and wireless
.  By the first submission deadline, August 15, 2005, over 100 submissions were received from a variety of stakeholders including private citizens, academic research groups, universities, telcos, cable companies, provincial governments, and trade and labour unions.  Submissions ranged from a handful to hundreds of pages.  Predictably, it was local community groups and citizens who typically produced a few pages, while private companies would often generate dozens of pages with accompanying appendices of data.  The second submission date of September 15, produced more than 80 new responses.  It is far beyond the scope of this paper to summarize the plethora of responses which were received, and indeed, this is indicative of the depth and complexity of the policy work at hand for the panel.  Yet, this is the kind of consultation and debate process that would hopefully generate the most fair and even handed policy recommendations for all.  Certainly, as Canada watches its international colleagues, others will likely watch Canada and its TPRP recommendations as well.

In these vocal and vigorous policy debates it is often easy to choose sides, and certainly each side tries to present the most ‘fair and balanced’ viewpoint of their perspective in order to potentially sway those who would make the decisions.  However, this is not often an easy thing to do and there certainly appears to be an asymmetry in the kind of power each side can bring to bear on the issues.  Yet, in the end, decisions are made and policy is created and the citizenry must live within the legal framework created by their government.  
Conclusions

This paper began with an overview of the technical specifications of wireless Internet networking, particularly looking at the advances in open source development and mesh networking.  This was followed by an examination of the potential for these new networks, including so-called ‘free networking’ and its applications in sharing connectivity among many users.  Objections to some of these developments were then addressed from the telecommunication provider perspective, which essentially believe that they retain rights and ownership over the services they provide to their customers.  In order to view these conflicting perspectives in a political context, government involvement was examined in light of regulation and policy.  Services like wireless broadcasting are both technically regulated and put in a broader social and economic context through policy.  As one example of the kinds of difficulties faced in policy creation, the on-going political battle in America over municipal wireless was examined in detail.  Policy creation is often complex and unclear due to the fact that it typically represents compromise between conflicting goals and objectives.  The Telecommunications Policy Review Panel created in Canada was introduced as an example of one approach to shaping policy through soliciting submissions from a broad spectrum of stakeholders.   As these policies discussions unfold, watched by many interested parties, it serves to remind us that in a new and fluid technological environment such as that created by wireless Internet, the formulation of policy that best recognizes this and balances the needs of the society -both citizens and businesses- will be imperative.  
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� Using inexpensive wireless radios mounted in the home has been used to great effect in rural Indonesia, as a personal project of wireless advocate Dr. Onno Purbo.  His work has been well documented, including a ‘cookbook’ on how to develop such a local, inexpensive wireless network.  An article and subsequent link to his material can be found at the Canadian International Development Research Centre: � HYPERLINK "http://web.idrc.ca/en/ev-45872-201-1-DO_TOPIC.html" ��http://web.idrc.ca/en/ev-45872-201-1-DO_TOPIC.html�


� For a more complete chart of radio frequency barriers, see Dubendorf, 2003, pg. 110.


� The case of Chaska, Minnesota, a community of about  17,500 people, is one of the more successful residential wireless examples.  It was well documented in a case study conducted by Tropos Networks in 2004 available here: � HYPERLINK "http://www.tropos.com/pdf/chaska_casestudy.pdf" ��http://www.tropos.com/pdf/chaska_casestudy.pdf� and also with information provided at the Chaska site itself, � HYPERLINK "http://www.chaska.net" ��http://www.chaska.net� .  Using an existing broadband infrastructure put in place in the late 90’s, the city was able to set up the network and make it a relatively inexpensive and effective service, with residents able to go through city hall for help and service fees appearing on monthly electrical bills.


� See � HYPERLINK "http://www.cuwireless.net" ��http://www.cuwireless.net� , the project web site, for more information.  It is updated fairly regularly with the developments of the CUWIN project as well as other aspects of municipal wireless deployment.  Their project goals are particularly instructive as the kind of progressive shared Internet model mentioned throughout this document.


� See � HYPERLINK "http://www.ilesansfil.org" ��http://www.ilesansfil.org� for more information.  The website is predominantly in French, but with some English translation.  The website also contains specific information about the WifiDog captive portal software.  Captive portals catch wireless signals, like those emitted from laptops, and redirect them to authentication servers which contain account information.


� Available online at � HYPERLINK "http://wirelesstoronto.ca" ��http://wirelesstoronto.ca� 


Much of this model discussion came from a talk with Gabe Sawhney from Wireless Toronto, July 4, 2005


� Consider, for example, that 3 megabit/second household broadband connection can cost around $40 CDN a month, equivalent to over $500 CDN a year when including modem rental and other services charges.


� For more detail see Beaton, B. (2004)  The K-Net Story: Community ICT Development Work, this journal 1(1).  Also, the Canadian Research Alliance for Community Innovation and Networking (CRACIN) studies K-Net as a research case study, with related documents here:


� HYPERLINK "http://www.fis.utoronto.ca/research/iprp/cracin/research/case.htm#knet" ��http://www.fis.utoronto.ca/research/iprp/cracin/research/case.htm#knet� 


The K-Net home page may also be visited here: � HYPERLINK "http://knet.ca" ��http://knet.ca� 


� Interestingly, this was also a problem for Internet providers in the early stages of residential broadband deployment as home users could hook up an inexpensive routers or switches to distribute Internet connections to multiple computers without paying for extra IP addresses.  Users were discouraged from doing this by ISPs not providing technical support for router/switch based home networks.


� The counter-argument is that the actual amount of bandwidth used by each individual user in the ‘big picture’ is, in fact, negligible.  This would be the case particularly with low-intensity, and infrequent transmissions, such as checking email and instant messaging.


� These opposing arguments adapted from language in Colorado state bill SB05-152 and Florida state bill SB1714.


� Also, see Industry Canada regulations, available at: 


� HYPERLINK "http://strategis.ic.gc.ca/epic/internet/insmt-gst.nsf/vwapj/amend5_rss210.pdf/$FILE/amend5_rss210.pdf" ��http://strategis.ic.gc.ca/epic/internet/insmt-gst.nsf/vwapj/amend5_rss210.pdf/$FILE/amend5_rss210.pdf�


Section 6.2.2(o) 


� Industry Canada provides a graphical chart indicating how the spectrum is currently allocated:


� HYPERLINK "http://strategis.ic.gc.ca/epic/internet/insmt-gst.nsf/vwapj/spectallocation.pdf/$FILE/spectallocation.pdf" ��http://strategis.ic.gc.ca/epic/internet/insmt-gst.nsf/vwapj/spectallocation.pdf/$FILE/spectallocation.pdf�


� See the TPRP Consultation paper, which highlights the areas of interest and provides background on the Canadian telecommunications landscape.  Available at � HYPERLINK "http://www.telecomreview.ca/epic/internet/intprp-gecrt.nsf/en/h_rx00015e.html" ��http://www.telecomreview.ca/epic/internet/intprp-gecrt.nsf/en/h_rx00015e.html�





�Paper is well written and covers a range of related topics.  I suggest adding specific detail ie, examples more specificity throughout using the comment feature.
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� Provide cite here re the changing nature.
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