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ABSTRACT

The new strategic framework for the European Information Society “i2010 — A European
Information Society for growth and employment” places particular emphasis on tackling the
issues of both geographical coverage of broadband and the social and economic digital divide.

Definitions of broadband have continued to evolve and are changing with time and place.
European Commission defined “broadband” in a 2004 Commission Communication® as “a wide
range of technologies that have been developed to support the delivery of innovative
interactive services, equipped with an always-on functionality, providing broad bandwidth
capacity that evolves over time and allowing the simultaneous use of both voice and data
services”. Moreover, the concept of “digital divide” in developed countries usually refers to
the gap between “have” and “have-not” in terms of broadband access.

Broadband allows households to access advanced e-government, e-health and e-learning
services, improving their quality of life and their participation into the social and democratic
life. Moreover, it enables businesses to communicate with clients and suppliers and limits
business migration to urban areas. By its own nature, broadband bridges distances and is
particularly beneficial to the development and attractiveness of remote and rural areas.

Broadband access, in other words, has become a prerequisite for everything from economic
growth to social inclusion. A concerted effort has seen broadband fast growth over the past
few years. But this progress is uneven. Several Commission Communications” underlined the
persistence of a broadband digital divide in terms of geographical coverage. In 2005,
broadband access was available to only about 60% of businesses and households in the remote
and rural areas of the EU15, compared to over 90% in the urban areas. In the new Member
States, the gap is even greater. Where it is available, moreover, broadband access quality is
often lower in rural areas, constraining the potential availability of audiovisual and multimedia
services.

Market dynamics suggest that commercial forces will drive further deployment, although some
areas of the EU will suffer delayed coverage or will be excluded altogether from broadband
rollout. In fact, a study’ of PriceWaterhouse Coopers concludes that broadband will be
available to more than 95% of urban population in the EU25 by 2010 although coverage in
rural areas will be much lower (achieving 75% by 2013 in the wealthier countries but no more
than 35% in most of the recent accession countries). And the same study estimates the net
present value of benefits to be 69% larger than costs. Under these circumstances, public
intervention may be considered desirable or necessary.

The scope for public intervention in under-developed areas was emphasized in eEurope 2005.
In the eEurope 2005 Action Plan (IP/04/626) set ‘widespread availability and use’ as its
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broadband objective and set that Structural Funds can be used to increase broadband
coverage in under-served areas if the use is based on competition rules and on the regulatory
framework for electronic communications. It aims at minimizing competition distortions due to
public support on the basis of a technology-neutral approach. These objectives are shared by
the i2010 Initiative.

While implementing eEurope 2005, Member States were committed to put in place national
broadband strategies. In Spain, the Ministry of Industry, Tourism and Trade launched the
“National program for the roll-out of broadband in rural and remote areas” in 2005. With this
program co-financed by EU funds (IP/05/398), the Spanish authorities have earmarked a total
of €26.4m in direct grants and €111.9m in interest-free loans for the period from 2005 to
2008. Under the program, providers of electronic communications services may submit
proposals for providing broadband in specific areas where such services are currently not
available. The Commission concluded that the aid was not likely to cause undue distortion of
competition within the Single Market and was therefore compatible with EC Treaty state aid
rules (Article 87).

In addition to traditional xDSL and cable operator, new agents could be motivated by this
program to roll out new networks in areas without a broadband supply. Among these agents,
utilities that own a widespread optic fiber network have some important competitive
advantages. They could roll out an access network just where they have fiber optic cable with
less cost. Moreover, the possibility of bundle their present services with their new
telecommunication services and the fact that most costumers have a reasonable expectation
of quality and reliability from their power provider could help them to capture customers
faster and easier than other new operators. Finally, it is their financial and sale strength. So as
to make a cost-effective broadband network, the more properly technologies are those that
reuse wire previously existing or wireless technologies. So the emergent WiMAX and PLC
represent a great opportunity for these agents. WiMAX could extend the connectivity with a
low cost and PLC could exploit the electricity grid that reaches almost 100% of population and
the possibility of in-home distribution.

In this document, we analyze the technical and economic viability of an access network roll-out
based on WiMAX 802.16-2004 and PLC by an utility that own a widespread optic fiber network
to supply broadband access in rural and exurban areas. This analysis is part of a project made
for Iberdrola (one of the biggest utilities in Spain) and Polytechnic University of Madrid.

The technical viability was carried out by the roll-out of a pre-sale test in “Las Camaretas”
urbanization, near to a small town called Soria. The network consists of Iberdola’s fiber optic
core network, a WiMAX link to take the connectivity from the core network up to a distribution
“step-down” transformer inside the urbanization and a last medium and low voltage PLC link
to reach the end-users. The test provided a broadband access to Internet and voice over IP
(VolP) service to twenty customers in the urbanization with an integrated end to end quality of
service management. Moreover, the high bit rates supported by WiMAX and PLC technologies
could provide television broadcasting besides VolP and broadband. However, the lack of
available spectrum in bands that can be used to NLOS broadband communications converts



the WiIMAX link into the system bottleneck keeping the WiMAX-PLC network from offering a
real triple play service.

Moreover, we analyze the business case that let to this WiMAX-PLC operator to make a profit.
We count with Iberdrola’s experience and our own experience acquired with the test to cost
and network roll-out estimation. The financial analysis was carried out for a period of 5 years.
This was undertaken on the basis of market forecasts (of potential clients and penetration
rates) in these rural and exurban areas. A network planning model is used to establish how the
resulting target clients are served and finally, investment and operating costs are calculated.
Earnings come from sales of broadband and voice over IP services. Finally, we do emphasis in
the study of the sensibility of the model to those factors that are more difficultly predictable
like market forecasts. The objective is to determine conditions needed to ensure the economic
viability of this WiMAX-PLC solution.
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