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Abstract

This paper considers universal service in an environment of converged service and broadband.  To this end, it is crucial to distinguish carefully between the availability of the service and the use of the service.  Universal service program objectives must be clearly stated, and programs must be targeted carefully in recognition of the increasingly difficulty of raising funds in a competitive environment to support universal service.  Finally, the paper explores how inaccurate data may result in misleading international comparisons.
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I. Introduction 
Previous analysis of universal service issues has generally been in the context of wireline telephone service, but the convergence of voice and data service, and the emergence of next generation networks and broadband service, has complicated the analysis and extended the scope of universal service concerns.  Furthermore, the widespread emergence of competition for both voice and data services, both narrowband and broadband and both wireline and wireless, adds additional complexities to the analysis.  The purpose of this paper is to look at universal service in this broader context and to draw some policy conclusions as a result of the analysis.  
II. The Key Distinction

Universal service generally means that a specified telecommunications service, or a group of services, is widely available.  Normally, this availability is coupled with some concept of affordability, so that the service is priced low enough that all or nearly all potential customers can purchase it.  Initially, universal service generally applied to basic telephone service, and the focus on universal service was to extend basic telephone service to nearly everyone.  Over the years, as technology changed and as society changed, the included services expanded.  While the definition of universal service varied across countries, services such as access to long distance, tone dialing, access to emergency services, toll restriction, call blocking, and other services were often included in universal service.  Today, in many countries there is a push to include dial-up Internet access and broadband in universal service.
Central to a clear analysis of universal service is the key distinction between the availability of the service and the use of the service.  This issue has been clearer, although not often discussed, in the context of wireline voice telephone service but is often muddled in discussions of broadband service

In developed countries, such as the U. S., Canada, Western European countries, and Japan, wireline voice service is available almost everywhere, with the only exceptions generally limited to remote areas.  Typically, the availability of service is close to 100% of households (universal service concerns are generally limited to households).  The universal service discussion in these countries, consequently, focuses on the number of households that actually subscribe to service.  Even these rates are typically well over 90% of households.  There is a clear distinction, although it is often made implicitly, between availability and use, with the universal service discussion focusing on use.

In less developed countries, the availability of service is often a problem.   The percentage of households that have service available is often lower than in more developed countries, as is the percentage of households that use the service.  In these countries, universal service plans must make the distinction between increasing the availability and increasing use among households with available service.

Such distinctions and analysis are further obfuscated by the use of the term “penetration.”  Penetration is often used to refer either to the percentage of households that have service available or to the percentage of households that use the service.  In the case of wireline voice service, it is used in either way, sometimes without clarification, so before one can evaluate penetration, it must be clarified as to what penetration refers.


When the analysis moves to converged next-generation networks and to broadband, even in developed countries, with a few exceptions the service is not available to virtually all households as is the case with narrowband voice telephone service in developed countries.  With broadband, then, the distinction must be carefully made, and penetration must be defined, between the availability of the broadband service and the use of or subscription to the service.  It is this distinction that is often not made clear, partly because it is not made explicitly clear in the case of narrowband wireline voice service.  While the distinction can be implicit in the latter case, it must be explicity clear in the case of broadband in order for the analysis to be precise and rigorous.



Furthermore, it is worth noting that the need for this distinction, particularly in the case of broadband service, is crucial no matter the definition of universal service.  The need for this distinction is not dependent on what might be included in universal voice telephone service or what might be included in universal broadband service.

The need to distinguish between availability and use can be seen in some of the debate surrounding the national broadband plan that the U. S. Congress has charged the FCC to develop (Stanton et al., June 15, 2009).  Various parties address both availability and use, often without a clear distinction.  What might constitute a national broadband plan is not always clear, and frequently never addressed, and the result is a variety of non-integrated suggestions that do not form a clear policy.  Partly, at least, due to this confusion, the U. S. Government Accountability Office has recommended that the FCC’s broadband plan include clear goals and measures (Stanton, June 10, 2009).

A similar confusion is evident in comments on the use of the funds that the National Telecommunications and Information Administration (NTIA) will be distributing under the stimulus package (the American Recovery and Reinvestment Act).  Parties argue for expanding the availability of service and for expanding use of the service.  In addition, some parties argue for using the funds to increase the speed of existing broadband service or to increase the number of service providers in an area (Stanton, May 1, 2009 and Telecommunications Reports, May 1, 2009b).

III.  Universal Service for Wireline Voice Telephony and Broadband

Developing countries often need to focus on the availability of narrowband wireline voice service.  China, for example, currently funds a “Villages Access Project” to extend infrastructure, although this program may not be sustainable (Xia and Lu, 2008).  Developing countries seem to be more concerned, first, about seeing that service is widely available before embarking on programs to increase the use of the service by households that have access.  

By way of contrast, in more developed countries, the availability of narrowband voice service is almost at 100%, and the presence of wireless service often boosts that penetration by providing service in areas where wireline service might not be available.  In spite of the fact that there are some programs to extend wireline voice service to those who do not have it, most of the universal service programs focus on increasing use or the percentage of households that subscribe to the service, generally referred to in this context as the penetration rate.

One lesson to be learned from this is that the programs that have been put in place often do not address the causes of low penetration (use).  For narrowband voice telephone service, households that have the service available and that do not subscribe to voice telephone service usually do not do so because of the fixed monthly line cost.  Original programs to increase penetration among low income households focused on keeping the monthly charges for basic telephone service low or “affordable,” but subsequent research suggested that the reasons that low income households do not subscribe to telephone service were more likely to be the high cost of installation or the inability to control usage charges and not the fixed monthly fee for basic telephone service.  As a result, universal service programs were added to address the installation charges though subsidies or payments over time and to address the usage charges through such measures as blocking long distance toll service or capping such charges each month.


The previously-mentioned debate surrounding both the FCC’s national broadband plan and the NTIA’s broadband funding under the stimulus program illustrate the importance of of making the distinction between availability, and at what quality (speed) and use, and in the case of use, understanding the reasons that customers may not subscribe to available broadband service.

IV.  The Importance of Targeted Funding

Most regulators have been working to introduce as much competition as possible into voice telephony and for broadband services provided over converged facilities.  In general, the debate between the proponents of regulation and the proponents of competition has been won by the competition side.  The argument that competition, where feasible, provides the best services and protections to consumers has prevailed.


Having competition as the desired state means that raising funds to support universal service, however defined and whether for availability or use, is more difficult than in a monopoly environment.  For example, a monopoly may have the ability to cross-subsidize services, benefiting universal service, in ways that are not available to firms in a competitive market.  In a competitive environment, however, it is necessary to recognize that raising the funds necessary to support universal service should distort the competitive market to the least extend possible.  Broad policies, such as keeping basic rates low for everyone, are expensive and will introduce significant inefficiencies in a competitive market.  Furthermore, they are difficult to sustain in a competitive market because the greater cost provides an incentive to find ways to avoid paying the tax to support universal service, putting further pressure on the ability to fund the universal service program.  In contrast, narrow, focused policies have a greater chance of success because the cost is less and the universal service support can be raised in ways that distort the market less and that do not provide significant incentives to avoid paying the tax to support the program.

Universal service support is needed only when the private sector does not provide the service or fails to provide the service at a price that permits the level of use of the service that society favors.  This is necessary to limit intervention and distortions in otherwise competitive markets.  It is important that universal service policies, whether for availability or use, be targeted at unserved geographic areas or to customers who cannot obtain a competitively-provided service.


It is also important to question the need to fund competing infrastructure in areas that require a subsidy to get any infrastructure at all.  The argument is sometimes made that customers in unserved areas, or areas served by only one infrastructure, deserve the same competitive options as do customers in other areas.  This argument, however, is not persuasive.  First, providing competing subsidized networks is not really a competitive market.  It is a market determined by subsidies, and the prices are not those that would prevail in a competitive market.  Second, the argument ignores the cost of funding competing infrastructure.  Raising these funds introduces additional inefficiencies that are unlikely to be offset by any competitive gains.  The more competitive the environment becomes in general, the more difficult it is to raise the funds to support universal service and so the more important it is to target the universal service programs to minimize their cost.  The certification of competing “designated entities” in the U. S., all eligible for support from the federal universal service fund, illustrates the problem of creating greater demands on a universal service support fund at the same time that it is increasingly difficult to secure the funds themselves, as well as illustrating the problem of attempting to fund competing infrastructures.
Universal service support in the United States is fragmented between the states and the federal government.  At the federal level, the tax base, generally interstate long distance toll service, is small, and mounting pressure to fund competing service has pushed the tax rate to over 12%, generally considered an unsustainable level.  The Canadian support mechanism, by contract, taxes a wide range of telecommunications and telecommunications-related services, with the consequence that the tax rate is quite low.  At least for the medium term, this is a much more sustainable approach that introduces fewer distortions into pricing and consumer choices.  

One lesson here is to be very cautious in expanding universal service definitions and support to include new services and new eligible competitors that can qualify to receive universal service support.  Such expansions can put unsustainable demands on existing universal service support mechanisms unless new, additional methods are found to increase the support that is available.
Jordan (2009), for example, recognizes the problem of expanding demands on the U. S. federal universal service fund, but his layered approach addresses some, but not all, of the issues identified here.  It is not clear that this proposal will cause the demands on the fund to match the availability of funds, and it does not address the very limited base of support for federal universal service programs.

V.  Expanding Universal Service to Broadband

In light of the difficulties and complexities of funding universal service in a competitive environment, any expansion of universal service, to new services as well as to new service providers, must be undertaken with caution.  Nonetheless, convergence of services over improved platforms may make some expansion of universal service inevitable.
Returning to the distinction between availability and use, universal service support in a converged, broadband context must distinguish between subsidizing service extension (availability) and subsidizing use.  Expanding availability is relative straightforward, but boosting the use of broadband may require new, and perhaps controversial and inefficient, policies.  

This distinction is further complicated by the possible, indeed probable, interactions between rural or remote high-cost areas and low incomes; in other words, it is often the case that rural and remote areas that are high cost are often populated by households with relatively low incomes.  Even in urban areas, unserved areas that require service expansion may also be populated by households with low incomes.  In these cases, expanding the availability of broadband service will not accomplish much without programs to increase use.
Expanding broadband service into areas that do not currently have service suggests a two-step process.  First is a determination of areas that will not be served by competitive providers in the absence of some sort of subsidy.  It is likely that many areas currently without service will receive it as competitive service providers expand their service territories, and no subsidy will be required.  Second, in areas that will not be served by competitive service providers, or at least that will not be served within a reasonable time, a program needs to be put in place to achieve broadband availability.  Typically, this will involve a subsidy to a private company, or a public agency will undertake the expansion.
From a policy perspective, it will generally be desirable to provide the smallest subsidy possible that will elicit the service expansion desired.  One way to accomplish this is to base the subsidy on a comparison with competitive markets that are served by one or more broadband service providers.  The first step is to determine the average capital cost and other on-going costs in these competitive areas.  Then, assuming that customers in unserved areas pay the same price as customers in currently-served areas, the second step is to determine the extent to which capital costs must be reduced.  There are two parts to this.  The first is to lower the capital cost to a level that is the same as in urban areas.  The second is to determine if on-going operating expenses are higher in the unserved areas than they are in currently-served areas.  If they are, then the subsidy to the capital cost can be further increased to offset this higher on-going costs.  The sum of these two subsidies will determine the total subsidy to capital costs that is necessary to call forth investment to extend broadband service to unserved areas.  Of course, if customers in subsidized areas pay more than customers in currently-served areas, then the subsidy can be reduced accordingly.  Given the methodology behind the subsidy, the retail price can be controlled by tying the retail price in subsidized areas, where there is only one service provider, to retail prices in areas with competitive service that are not regulated.  In that way, customers in the subsidized areas will indirectly receive the benefits of competition.
It is worth noting again, however, that from a policy perspective it makes sense to extend the subsidy to only one service provider.  Subsidizing a second service provider will not increase broadband availability but will only double the size of the subsidy and, therefore, universal service support, that is required.  
Policy makers are also concerned with the penetration of use, in other words the percentage of customers with broadband available who subscribe to the service.  This is a more complex issue to address.  Customers who have broadband service available but who do not subscribe to the service probably do so for two reasons.  One is that they have no use for the service, and the other is that they cannot afford it (for example, see Stanton, June 17, 2009)
If there are customers who can afford broadband service but who see no reason to subscribe, from a policy point of view there seems little reason to force or incent them to subscribe to something that provides little or no value to them.  It is necessary to recognize that penetration will never be 100%.  Coercing these customers to take broadband service is likely to simply be inefficient, as the benefits to these customers are less than the cost of providing the service to them.

On the other hand, there are customers who do not believe they can afford broadband service but who see value in it.  Policy actions in this case might be worthwhile.
The first step is to figure out why these customers cannot afford service.  In the case of wireline telephone service, the reason was often that some part of the service – monthly charges, installation and deposit charges, uncontrollable
 ancillary or long distance charges – was too expensive, although this was not typically the monthly charge.  The unaffordable part of telephone service, however, was generally not the equipment, as initially telephones were included at a small monthly charge and later were available for purchase beginning at very low prices.  More recently, Hauge, et al. (2009) find that customers’ preferences are not necessarily addressed by current universal service policies.  Low-income customers are increasingly turning to mobile telephone service, sometimes exclusively.  Consequently, rather than the current wireline subsidy programs, subsidy programs for acquiring and using mobile phones may be more attractive to low-income customers and may meet their needs better than do the current subsidy programs for wireline telephone service.
With broadband service, though, in order to take advantage of the data service, it is necessary to have some type of computer.
  Even though a customer might be able to afford the monthly charges, he cannot take advantage of broadband service because he cannot afford the ancillary equipment.  It is true that the price of computers is falling, but the necessity of incurring these substantial up-front charges can make obtaining the service unaffordable.  In a sense the role played by computer equipment is making broadband unaffordable is similar to the role played by installation charges and deposit requirements in making wireline telephone service unaffordable for some customers.
This means that to boost the use of available broadband service might require subsidizing monthly use charges, and it might also require subsidizing the acquisition of equipment needed to use broadband data services.  This latter initiative is likely to be controversial.
VI.  Measuring Availability and Use

When evaluating the need for or the success of universal service policies, it is important to use the best available data.  In the case of the penetration rates for basic voice telephone service, especially in the U. S. and other more developed countries, there are usually good data available through the census or other surveys that tell how many individuals or households have access to basic voice telephone service.  Because availability is generally ubiquitous and the penetration rates for use are usually high, over 90% and sometimes near 100%, no matter whether the measure is individuals or households, not much attention has been paid to the adequacy of the various indicators.  All point to high penetration rates.


For broadband availability, the situation is not comparable as availability and use are not yet universal.  It is important to use the correct methodology to collect the necessary data, as different methodologies can result in differing pictures of the availability of broadband and the need for additional policy initiatives to address any lack of availability.

For example, the OECD publishes data on the percent of households by country with broadband service, but these data have serious flaws, even though they are widely used.  Wallsten (May 2008 and June 12, 2008) provides what is probably the clearest and most comprehensive analysis of the OECD data and their shortcomings.  In addition to the fact that OECD relies on countries to report the data that they use, and such data may not be accurate and consistent, it is evident that business broadband service is not accurate.  In the case of the U. S., business broadband connections are severely underreported, and this affects the data used by the OECD and the resulting rankings (Wallsten, May 2008 and June 12, 2008).  Furthermore, using the percentage of households with broadband service, rather than the percentage of people with access to broadband, fails to correct for differences in household size.  This is important for countries such as the U. S., where average household size is relatively large for OECD countries and results in underestimating broadband use.

While OECD data suggest that about 50% of households in the U. S. have a broadband connection (Wallsten, June 12, 2008), a more informative statistic is that the Pew Internet & American Life Project reports that 63% of American adults had a broadband connection at home as of April, 2009 (Stanton 2009).  Also, Hazlett calculates as of September 2009 that 71% of U. S. households have broadband service (Hazlett, September 17, 2009).  Returning to the distinction between availability and use, Wallsten (June 12, 2008) provides data showing that over 80% of U. S. households have broadband available, and the Pew study (Stanton 2009) finds that for those individuals who use dial-up Internet access at home or who do not have Internet access at all cite not price but other factors, including a lack of interest or relevant information as the reason or reasons why they do not subscribe to broadband service.  In addition, the cost of anti-virus protection is seen as a hurdle to adopting broadband (Telecommunications Reports, June 15, 2009a).  

For these reasons, various civil rights groups have asked the U. S. National Telecommunications and Information Administration to use the broadband stimulus funding to focus on service adoption rather than on extending service because of the relatively low broadband adoption rates by minorities (Telecommunications Reports, June 15, 2009b).  Furthermore, a number of parties have cautioned the FCC in carrying out its Congressional mandate to compare broadband data across a number of countries, citing international data comparison problems along the lines mentioned above (Telecommunications Reports, May 1, 2009a).

Related to this is the difference between advertised broadband speeds, used by the OECD, and actual tested broadband speeds (Wallsten, May 2008, p. 24).  Many of the countries reporting very high broadband speeds are still fast, but much less so, when actual download speeds are used.  As a result, once again, using better data, the U. S. fares much better in an international comparison.  The conclusion from all of this is that the actual picture of broadband availability and use in the U. S. is considerably better than what is implied by OECD data, and the U. S. compares favorably to almost every other OECD country when the best available data are used for making international comparisons.  Similarly, other countries can best judge their relative international position using the best available data.

VII.  Conclusions

The distinction between the availability of a service and the use of a service is key in an analysis of universal service, whether for basic voice telephone service or for broadband.  Policies designed to achieve universal service must be clear if they are addressing availability or use.  Confusion over these two aspects of penetration and universal service is often evident in the debate surrounding universal service policy, as has been recently evidenced in the U. S.  Related to the evaluation of universal service are the problems associated with using international comparison data because such data do not always provide an accurate measure of broadband availability and use in a particular country.  Furthermore, as telecommunications becomes more competitive, the challenge of providing funding for universal service is greater, and, consequently, universal service must be carefully defined and support must be targeted to achieve the objectives at the lowest possible cost.
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� The person responsible for the telephone bill sometimes found that other individuals had access to the phone and ran up bills for special services or for long distance, and the person responsible for paying the bill had no effective way of limiting others from incurring such charges.


� While broadband service is available to mobile telephones, the slower speed and smaller screen, as well as the incompatibility of certain web sites, does not yet make this a good substitute for broadband service accessed from a computer.
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