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I.
Introduction

In building a twenty-first century economy, Colorado is competing not only against other states, but other countries.  On the first score – compared to other states – Colorado’s broadband competitiveness is uninspired for a state which desires to be a national technology leader.  And on the second score, in an ever-connected Internet world, Colorado needs to be mindful that companies, jobs and tasks can quickly migrate across international borders.  Compared to broadband capabilities in other countries, Colorado clearly must do more to better position itself for competitiveness in an information technology-driven world.  To do so, Colorado needs to follow the lead of and strive to surpass other states—like California, Kentucky, New York, and Vermont—in developing well-thought out strategies for spurring broadband deployment and adoption.
As an investment in Colorado’s future, committing to ubiquitous broadband represents not only an economic development imperative, but also a crucial means of ensuring the delivery of health care, education, and cultural opportunities to all parts of the state.  In short, “broadband” refers to a certain rate of information transfer (measured in bits per second or bps).   Of course, the importance of broadband is not the speed of data rate transfer itself, but what individuals and businesses can do with the technology.  Significantly, broadband-level rates of information can be transferred via wire (e.g., fiber, DSL or cable) or wirelessly (e.g., from a hot-spot or a wireless internet service provider).  As a formal (if antiquated) matter, the United States continues to define “broadband” rates as 200 Kbps in at least one direction, a relatively slow rate which almost no observer would accept today.  As a functional matter, to be useful today’s “broadband” requires a rate of at least 1 Megabit per second, which is what is necessary to support modern video streaming technologies (at least using standard definition TV).  This rate, of course, will continue to rise over time.  In one recent classification of broadband, California’s Broadband Task Force reported that 1-10 Megabits per second represented the current generation of broadband whereas 10-100 Megabits represents the next generation of broadband.
  

Colorado needs to improve its broadband posture to remain competitive.  Consider, for example, that the recent New Economy Index report ranked Colorado 15th in the use and deployment of broadband infrastructure,
 helping to drive our overall ranking in that report from 3rd to 9th.  Indeed, some reports indicate that Colorado’s adoption of broadband technology trails not only technology leaders like California and Massachusetts, but also rural neighbors Nebraska and Kansas.
  
In short, Colorado’s failings in terms of broadband should not be allowed to continue because, among other things, access to broadband enables communities to experience “more rapid growth in employment, the number of businesses overall, and businesses in the [information technology]-intensive sectors.”
  To make the case for a new broadband strategy, this memorandum sets forth the rationale, possibilities, and opportunity for what state government can do to spur Colorado’s adoption of broadband technology.  Part II sets forth the basic background information regarding the nature and importance of broadband Internet access.  Part III catalogs different state initiatives, paying particular attention to the “Connect Kentucky” strategy.  Part IV briefly discusses the state of broadband in Colorado and Part V outlines the critical considerations for a state broadband strategy.
II.
Background


The case for investing in broadband as an economic development strategy for revitalizing remote areas is increasingly clear.  As one report found, “[c]ompanies that once looked across the Pacific for cheap tech labor are starting to set up shop in unexpected rural locales. It’s less expensive than doing business in American cities, they say, without the language or culture hurdles often found overseas.”
  This development, moreover, is only possible because of broadband and drives a virtuous cycle whereby “[a]ccomplished professionals are moving into rural areas, and young, educated people are not having to move away. . . [thereby creating] a stronger tax base . . . [leading to better] schools and public services.”
  On the individual level, workers are increasing working from home and able to work more flexibly as they benefit from broadband connections that enable the emerging “home-shoring” phenomenon.
It is regularly emphasized that technologies can significantly improve education, healthcare, the economy, and quality of life in rural areas, but all of those technologies rely on broadband networks.  For example, the need for Colorado high school students to take advanced math, science and language courses to prepare for college puts a significant strain on schools in rural communities that could be ameliorated by enabling such classes (and other forms of educational enrichment) to be provided via broadband connections.  On the health care front, patient records, X-rays, MRIs and other diagnostic tools are increasingly shared between urban physicians and remote technicians via high-speed connections.  Given our significant rural areas, Colorado and its citizens can hardly afford to ignore the need to deploy broadband to its smaller and more remote communities.      


The deployment of broadband has followed an adoption pattern not dissimilar to other popular new technologies such as DVDs and high definition TVs.  By some measures, the rise of broadband (which was not deployed in earnest until 1998) is the technology that most quickly gained adoption by 50% of the country.
  For most consumers, broadband connections are largely provided by incumbent cable and telephone companies using cable modem and DSL services.  Often, such companies will also use fiber optic technology to enhance the capabilities of their existing facilities and, in some cases, to replace those legacy facilities entirely with fiber optic cable, enabling them to provide—as Verizon does with its “FiOS” offering—very high levels of bandwidth (say, 100 Megabits per second).
  In terms of other modes of providing broadband, it seems increasingly clear that wireless broadband in general provide the best bet.


As for the scope of deployment, it is difficult to assess the state of broadband deployment as the FCC’s measurement system is flawed on two fronts and other indicators of broadband deployment differ.  First, the FCC’s definition of “broadband” based on a 1998 FCC definition of “advanced telecommunications” capability—a transmission speed exceeding 200 Kbps in at least one direction—is difficult to defend.
  In particular, as the use of broadband has moved to support new applications, such as video streaming (which regularly requires speeds of at least 1 Mbps), this definition has drawn increasing criticism.
  (Qwest, for example, has suggested “that a best effort service of up to 1 megabit per second downstream and up to 512 kilobits per second upstream is appealing to a broad segment of its customer base.”
)  The second line of criticism reflects the concern that the FCC’s measurement of where broadband is available is inadequate.  Notably, the FCC’s claim that 95% of zip codes in the United States are served by at least one high-speed provider and that 99% of Americans live in one of those zip codes is misleading because of its use of zip codes and willingness to count satellite broadband (which provides a lower functionality-price offering).
  To be sure, satellite broadband can provide a very important broadband option where other technologies cannot be economically deployed, but, other things being equal, it is a less compelling medium.  As a result, there are considerable differences of opinion as to a more accurate representation of broadband adoption, with a reasonable guess of the actual figure (based on 200 kbps) being somewhere in the neighborhood of 85%-90%.

Concerns about broadband access—often categorized under the heading of the “digital divide”—go beyond the lack of access to broadband in rural and remote areas.  In particular, both the elderly and the poor are notably less likely to adopt broadband technology.  Consider, for example, that 99% of those with household incomes over $150,000 have Internet access.
  As to age, one study found that “88% of 18-29 year-olds now go online, 84% of 30-49 year-olds, 71% of 50-64 year-olds, and 32% of those age 65 and older say they use the Internet.”
  

III.
State Efforts
In the absence of a comprehensive federal program to spur broadband adoption and because of the growing importance of broadband-intensive applications, different state and local efforts have emerged to support the development of broadband across the country.  Among the several states, Kentucky’s establishment of a non-profit organization, Connect Kentucky, to manage its broadband strategy is the most notable and bears particular attention.  After discussing that initiative, this Part briefly examines efforts in some other notable states.
A.
The Connect Kentucky Initiative


Of the state-led broadband initiatives to date, the most notable one is the effort in Kentucky, which emerged from an October 2004 plan entitled “Prescription for Innovation: Delivering Broadband Technology for a 21st Century Kentucky.”  In short, that plan called for the creation of a non-profit organization, Connect Kentucky, that would seek to “leverage state, federal and private investment to blanket Kentucky with high-speed Internet access”
  In particular, the plan encourages Kentucky communities to establish a meaningful online presence “to improve citizen services and promote economic development through e-government, virtual education, online healthcare, and eCommunity Leadership Teams.”
  Just three years later, there are numerous signs of success from the Kentucky initiative, as outlined in Figure 1.

Figure 1
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In terms of its strategy, Connect Kentucky has emphasized what it calls “the five As”:  availability, affordability, applications, awareness, and adoption (of broadband).  In short, the non-profit organization focuses on both the supply and demand drivers of broadband adoption.  On the supply side, it first evaluates the presence of broadband—through an extensive mapping program—and then encourages existing providers to address unserved areas or empowers upstart ones to enter the market (e.g., by publicizing available funding opportunities).  On the demand side, Connect Kentucky sponsors a number of programs to share best practices and lessons learned about broadband usage by supporting and profiling the effective use of broadband by private and public sector organizations (including the Kentucky Education Network, the Kentucky Health Insurance Partnership, and wireless access for state parks).  Moreover, in order to better bridge the digital divide created by economic factors, the organization sponsors a “No Child Left Offline” program,
 which works with the department of education, technology-minded companies, and others to recycle computers to schools and to the homes of under privileged school children.  In terms of funding, Connect Kentucky has received approximately 80% of its funding from public sources, with the remaining 20% coming from private sources.  

One of the notable successes of Connect Kentucky is the establishment of eCommunity Leadership Teams in each of Kentucky’s 120 counties.  In particular, the eCommunity Leadership Teams are comprised of local community leaders and citizens, and are designed to effectuate Kentucky’s broadband policy at the grassroots level.  Specifically, eCommunity Leadership Teams are responsible for supporting “the build out of infrastructure necessary to provide better government services, improved educational opportunities, healthcare access and an expanded marketplace for local businesses.” 
  Each team is comprised of approximately 20-30 people who are recruited on a local level to participate in the process of assessing the community across every sector, evaluating the needs of the community and developing a business plan for how broadband can be used in the local area.

The aspect of Connect Kentucky’s work that has attracted the most national attention is its collection and dissemination of information related to the status of broadband deployment.  In particular, ConnectKentucky collaborates with the Kentucky Infrastructure Authority to accurately map broadband infrastructure and services available throughout the state and has developed the capability to continually update maps of broadband coverage.  Under its model, providers are all given assurances that their proprietary information will be kept confidential and, moreover, have an interest in cooperating with the project to ensure that areas in which they provide service are not declared unserved.  
B.
Other Notable State Efforts

In early 2007, Vermont announced its goal of becoming the first “e-state,” meaning that it would reach 100% deployment of broadband and wireless infrastructure by 2010.
  The central driver of this initiative is the establishment of the Vermont Telecommunication Authority, which will oversee the implementation, coordination, and financing of this effort.  To support the authority’s efforts, the state has endowed with the power to issue up to $40 M in state-backed bonds.  Prior to this initiative, Vermont enjoyed approximated 85% broadband deployment (under a 200 kbps measure), reflecting both agreements with the incumbent telecommunications provider (Verizon) to expand broadband, a state grant program to support deployment of broadband by wireless Internet providers, and a state law that required all government agencies to evaluate how they could support broadband deployment.
  

In the fall of 2007, New York launched a Universal Broadband Initiative to increase access especially across upstate New York.  One mandate for the newly established New York State Council for Universal Broadband will be to map the current broadband infrastructure in the state (along the lines of the Connect Kentucky model).
  A second mandate for the Council will be “to study innovative programs to increase the level of digital literacy in underserved urban and rural areas, because what good is high-speed Internet access if one doesn’t know how to use a computer?”
  A third mandate will be the issuance of grants (based on an initial $5 million appropriation) “to provide seed money for research, design and implementation of affordable broadband networks for underserved urban and rural communities.”
 

In 2006, California Governor Arnold Schwarzenegger created a Broadband Task Force to address broadband issues.
  In January, 2008, the Task Force reported back to the Governor, detailing a number of findings and recommending a series of steps to spur broadband deployment and use.
  In terms of broadband access, the Task Force developed a series of maps that outlined the nature of broadband deployment, finding that 96% of Californians had access to some broadband service and that a total of 1.4 million (most rural) Californians lacked broadband access altogether.  As to its recommendations, the Task Force called for the state to (1) build out high speed infrastructure to all Californians (with incentives for deployment provided once the exact unserved areas are identified); (2) develop model permitting standards; (3) encourage the use and adoption of broadband and computer technology; (4) reward innovative broadband research and spur more effective governmental use of broadband; (5) create state-wide e-health network; (6) leverage educational use of broadband; and (7) establish local broadband leadership councils.  In terms of spurring broadband service, the Task Force recommended the issuance of bonds to support the deployment of additional infrastructure as well as tax incentives for deployment of broadband infrastructure in unserved areas (or underserved areas, i.e., where the next generation connectivity is not available).  Finally, the report also suggested that the state more aggressively look to promote wireless broadband deployment through friendlier rights of way policies and private-public partnerships to use such connectivity (e.g., for public safety).
Across the nation, a number of states have appropriated funds to support the deployment of broadband.  In Massachusetts, for example, the legislature has set aside $25 million in funds to support broadband deployment in the Western two-thirds of the state.  In 2006, Maine established the ConnectME Authority to address the broadband needs of its citizens, providing tax incentives for broadband deployment in unserved areas, makes funds available to enable deployment projects through grants, direct investment, or loans (funded partly through a universal service fund). 
  A number of other states, such as Virginia and Maryland, have focused on supporting the deployment of new fiber infrastructure to facilitate broadband deployment.
  Yet other states, like South Carolina and Georgia, have made grant money available to support the deployment of broadband in remote areas.
  
IV.
The State of Broadband in Colorado


Given the lack of any comprehensive mapping of broadband availability, it is difficult to evaluate the extent deployment of broadband in Colorado.  In terms of wired infrastructure, some reports suggest that Qwest has built out DSL service to around 80% of its service territory and does not view further build-out as economically justifiable.
  As for cable providers, there are not similar reports, but there is the impression that they have extended service through a similar footprint.  Finally, as to wireless providers offering broadband access in rural areas, the may well be hundreds of them (or more) operating below the radar, with some reports suggesting the existence of over 100 wireless Internet Service Providers (WISPs) --  and the FCC reporting the existence of only 18 fixed wireless providers in Colorado.
  
Two other sources of broadband delivery merit mention.  First, a few governmental areas, such as Glenwood Springs,
 have also taken the initiative to develop community broadband networks using wireless technology (and, in some cases, using a fiber optic backbone network).  In Glenwood Springs, for example, the Community Broadband Network (GSCBN)—a private-public partnership—now provides broadband access to a population of approximately 8,000 people.
  Second, mobile broadband networks might well be able to provide an alternative as they are extended.  It remains to be seen, however, whether they will be extended to more remote areas.
V.
Strategic Options Going Forward

In reflecting on strategic options for spurring the deployment of broadband, the old adage “you cannot manage what you cannot measure” comes to mind.  Stated simply, the first step in promoting broadband deployment must be the establishment of an effective program to measure broadband deployment.  A government agency or authority could be assigned this responsibility, but it needs to overcome suspicions that it cannot keep proprietary data confidential if it is to be effective.  To address this concern, the Vermont Legislature enacted a specific exception regarding network capacities to its law providing public access to government information.  Similarly, Connect Kentucky has overcome this concern by signing agreements with broadband providers promising that their information would not be disclosed except in aggregate form.   A third option would be for government to hire an outside firm to collect the information and provide the relevant assurances of confidentiality.  In any event, such an effort would ideally not only highlight the extent of broadband deployment to end-users, but also be able to evaluate the different needs of business customers as well as detail the availability of backbone and backhaul connections (see below).
 
As discussed in connection with the Connect Kentucky experience, the mapping of broadband availability can go hand-in-hand with an initiative to encourage and empower firms to enter unserved areas.  Indeed, Connect Kentucky claims that its effort was so effective as to avoid the need for any state-sponsored subsidy program to spur broadband deployment.  To be sure, this claim may well be overstated both because they measure broadband based on a 200 kbps definition and because the logistical support provided to firms seeking federal grants undoubtedly played an important role in that initiative.  Other states, by contrast, have concluded that forms of subsidy are necessary, moving ahead to adopt grant programs of their own.  At present, moreover, the federal government is considering whether broadband should be supported by the universal service fund.  In any event, a mapping initiative is a critical first step and makes sense for Colorado as well.  

As a first cut, this memorandum sets forth two periods for a Colorado broadband strategy.  The first step, as suggested above, is the establishment of program to engage in the type of mapping initiative managed in Kentucky.  Stated simply, before any program—be it tax credits, universal service support, or some other incentive-based system—can operate effectively, the state needs to know what communities in the state lack access to broadband.  Thankfully, Web technology is making such efforts easier and prior efforts like Kentucky’s provide a roadmap for broadband mapping.

To establish a broadband mapping project, the state needs to determine whether funds can be raised for an entity to manage such an effort or whether the CIO, working with the Division of Information Technology, can do so effectively with its existing resources.  A core challenge of the state acting on its own is it is only able to commit to assert a defense to an Open Records Act request (and cannot provide a true guarantee of confidentiality as such).  An intermediate solution is to simply contract out for the development of such a mapping project, but for such a strategy to make sense, Colorado should seek a contractor with which it can have an ongoing relationship. 

Whether Colorado charters a non-profit or empower the CIO to execute on the mapping initiative (with or without the aid of a government contractor), it is critical that the State appoint either such entity as a “broadband champion.”  During the period when the mapping effort was implemented, this champion would also be able to undertake at least four important other efforts.  First, the broadband champion would seek to ensure that state government removes any obstacles for entrepreneurial firms—whether wired broadband providers, satellite, or wireless—that are developing broadband services.  Such obstacles can vary from providing access to rights of way and antenna sites to gaining access to state-owned fiber optic networks.  Second, the broadband champion could advise the state on how to best use its status as an anchor tenant to spur the deployment of broadband.  To date, Colorado government’s strategy (related to the multi-use network or “MNT”) has focused on the backbone network throughout the state, but going forward, it will be important to focus as well on “backhaul connections” (which connect the backbone network to more remote areas).  Third, the broadband champion could work with different stakeholders at the state and local levels to evangelize about and facilitate the adoption of broadband-intensive applications—like distance learning and tele-medicine—that would increase productivity, quality of life, and enhance the delivery of government services.
Finally, the broadband champion could also support a significant new initiative spearheaded by the Colorado Hospital Association to develop a distance health initiative based on broadband connections between hospitals and health care providers around the state.  This initiative, which is to be largely funded by an FCC grant, should enable backhaul connections to be deployed throughout the state and thus capable of providing broadband in unserved areas.  In particular, the FCC granted the Association $4,621,554 to implement a “Colorado Health Care Connections” program that would involve a broadband network connecting around 75 Colorado public and non-profit hospitals and clinics via Ethernet or Internet 2 within two years, at speeds ranging from 40-100 Mbps.
  

During the time when the mapping effort takes place and the broadband champion supports the above initiatives, the Innovation Council could both monitor and support such efforts (including the necessary fundraising to make it possible) as well as evaluate alternative incentive programs to support the deployment to unserved areas.  It is possible that, to some degree, the mapping project itself will spur additional broadband deployment, but there may well be unserved areas where a tax credit program (such as that proposed in California) or a universal service-type program could be effective.  The Innovation Council could also explore the role that local governments can play in broadband deployment, evaluating, in particular, whether localities are developing wireless broadband networks to support public safety agencies and public services while making excess capacity available to the public.   Ideally, the Council would be in a position to recommend legislative, regulatory, or other efforts necessary to support additional broadband deployment.

The ability to move forward quickly on stages one and two (i.e., the mapping exercise and the use of incentives to spur deployment) will depend, in considerable part, on the ability of the State to find sources of funding to support such an effort.  On the funding front, it merits note that the State of Kentucky picked up the tab for 80% of Connect Kentucky’s costs.  To be sure, this sort of public commitment may become easier if federal legislation passes to support such efforts (the Senate has passed such a bill), but Colorado has at least two public funding options as well as private ones for investing in a “Broadband Colorado” entity. On the public front, the Department of Local Affairs has a dedicated source of funds from severance taxes to support impacted areas.  The theory of this commitment is that such areas should be provided with an offsetting benefit for the challenges that come with oil and gas exploration and drilling.  In terms of its offsetting and sustainable economic development boost, the use of such for broadband seems to be a very promising use of such funds, as broadband deployment and adoption can spur the rise of rural Internet entrepreneurs and, as was the case in rural Washington, affecting “everything from the increasing burger business at Three Finger Jacks Saloon to United Parcel Service drivers (two additional routes in two years) to real-estate values.”
  A second possible funding mechanism would be to authorize state universal service funds to support a mapping exercise that would be a necessary perquisite to (and potential partial replacement for) a universal service-type program for broadband.  The availability of either such funding mechanism is far from assured, however, so the Council will need to investigate other alternatives as well as strategies to keep costs down in any broadband initiative.
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