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EXECUTIVE SUMMARY

Telecommunications--connecting people and places by the electronic transmission of voice, data, or
video images--is an area of exciting technological growth. This new technology and changes in the
marketplace create exciting opportunities for Minnesota.

In our study, we looked at these questions:

. How can Minnesota acknowledge and capitalize on new realities in the
telecommunications industry that may affect our economic prosperity, while at the
same time protecting the public interest?

. Given changing technology, are changes needed in state telecommunications
policy, including regulation and structure, to encourage timely and geographically
widespread capital investment and to ensure appropriate degrees of access?

MINNESOTA'S SYSTEM OF TELECOMMUNICATIONS

Telecommunications describes a broad landscape that goes well beyond voice phone service. For
example, it includes transmission of video and data, and the integrated transmission of voice, data,
and video. It also includes the technologies of cellular transmission, whether mobile or fixed, and
of cable communications.

New Competition

Modem telephone networks are made up of three elements: (1) the local network, (2) the long-
distance network, and (3) customer premises equipment. At one time, AT&T enjoyed an end-to-
end monopoly including all three elements. Over the last 20 years, a series of decisions by
‘regulatory agencies, courts, and other policymakers has made competition possible for long-
distance service and for customer premises equipment. AT&T's monopoly on long-distance
service was among the first to go. Furthermore, the monopoly of local telephone companies on
local service is no longer the exclusive franchise it once was. Large businesses can use satellites or

altemative service providers to place their long-distance calls, effectively bypassing the local
company.

Investment in Facilities

Much of the potential of telecommunications is made possible by technological advancements. For
example, the national voice telephone network is built on millions of miles of copper wires. The
next generation of networks is being built with optical fiber. Fiber optic is based on beams of light
transmitted through glass fibers. It has superior capacity and reliability when compared to pairs of
twisted copper wire. While a bundie of 144 optical fibers can carry 80,000 two-way voice
conversations, a similar-sized bundle of twisted copper pairs can transmit 3,456 conversations. By
one count, 3,800 miles of fiber optic have been installed in Minnesota.
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US WEST Communications
(familiarly known as
Northwestern Bell) is by the far
the largest of the 94 companies
providing local telephone service
in Minnesota. It operates about
1.6 million access lines. In
recent years, most of the
telephone companies operating in
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SHARES OF LOCAL
TELEPHONE MARKET

US WEST
operates 75% of the CONTEL
telephone lines CENTEL,

in Minnesota

Minnesota have been installing
modem digital switching
equipment in their 699 central
offices and high capacity fiber
optic lines t0 connect those
offices. Digital switches are
essentially computers and are
needed to offer advanced
services.
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However, more than 300 of those local offices still use old electro-mechanical switches which are
not capable of providing advanced services.. US WEST alone currently operates 103 electro-
mechanical central offices. Using data from the Minnesota Telephone Association and a Citizens

League survey of companies, we found:

. While three-
quarters of the
subscriber lines
operated by the
small
independent
companies are
fully digital,
about one-third
of US WEST's
lines are fully
digital.
Furthermore, 48
of the
independent
companies are
fully digital.
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THE POTENTIAL OF NEW TECHNOLOGY

In 1990

The marriage of computer technology and telephone service in recent years made it possible for
telephone systems to send large amounts of data at high speeds. As residential or business
telephone users, we know that we can't simultaneously send data from our computer and carry on a
conversation over the same telephone line. If you need to do both on a regular basis, you rent two
lines. New technology, which is known as Integrated Services Digital Network, or ISDN, allows

a user to divide one line into several channels.
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This technology, as well as other advances, opens a wide range of options:

. Health monitoring in patients’ homes, with data transmitted to physicians' offices
or hospitals.

. Interactive instruction between different schools, and between offices, homes, and
schools.

. Access to data bases, library collections, bibliographies, and employment want
ads.

. A wide selection of movies and other entertainment sharing the same private

residence line with voice and data transmission.

Looking into the Future

While the basic and advanced versions of ISDN now under development create enormous capacity,
it is possible (and we think desirable) to develop networks with even more capacity. Broadband
networks are telecommunications networks with enormous capacity for high-speed, simultaneous
transmission and integration of voice, data, and video. How fast? A broadband system could
transmit a copy of War and Peace in 1/16 of a second.

Today, video transmissions, such as movies, sports, and interactive instruction are the only home
services requiring broadband networks. But some observers have suggested that the enormous
capacity created by broadband networks would stimulate the development of new services,
particularly where the integration of video expands people's capabilities. In a sense, every home
or workplace could be a studio to transmit and receive information in different forms.

-

CONCLUSIONS

. In an Information Age, the capability to access information and the easy transfer of
information are critical to Minnesota's goals: improved public education and
health, better government services, economic growth, political awareness,
efficiency and productivity, and reduced need for transportation.

. Telecommunications is an important tool to achieve these goals. It is becoming
increasingly critical in all aspects of our personal and business lives.

. Realizing the full potential of these advanced services requires the deployment of
, broadband, digital transmission networks capable of high-speed data transfer.

«  Providing statewide access to a broad range of telecommunications services
requires the development of facilities and networks serving the entire state.

. The private sector has already demonstrated that it will respond to the needs of
certain segments of the market and certain parts of the state. We are concerned

about those parts of the private market or areas of the state where the private sector
will be slower to introduce new services.

. Telecommunications networks are the "highways" of the next century. Each
community, including those southwestern Minnesota places shown on the next
page, will need telecommunications highways that will allow traffic to reliably
come and go, although the traffic volume may differ.
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STATE GOALS:
RECOMMENDATIONS

By being among the first states to construct
advanced networks and paying attention to the
need for programming, Minnesota could be in a
position to supply equipment, services, and
programming to other states and countries.

QOur goal for telecommunications in
Minnesota is:

To deploy high-speed, broadband
telecommunications networks in
Minnesota and $o ensure an
equitable distribution of
broadband networks and services
in the state.

We recommend policy changes and strategies that
are intended to direct and accelerate an
incremental process of development that is
already underway. '

We recommend:

Q Minnesota should adopt two
goals--one mid-term and the other
long-term--for deployment of
telecommunications systems:

1.  During the next five years,
promote deployment of
statewide
telecommunications
networks that enable digital
connectivity to the home;
and

2. During the next 15 years,
promote deployment of
broadband, high-speed,
digital telecommunications
networks to bring enhanced
services to the people of
the state.

| The cost of this new infrastructure
should be shared by all classes of
users (including other telephone
carriers), except that the impact
on low-income households should
be taken into account.
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TELEPHONE COMPANY
CENTRAL OFFICES
STILL USING ELECTRO-
MECHANICAL SWITCHES:

SOUTHWESTERN MINNESOTA

55.8% of 137,867 lines electro-mechanical
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3 Advanced network services, and the terminals and other customer
premises equipment necessary to access those services, should be
available to those able and willing to pay the price.. Reasonable
substitutes for individual access to thiese networks should be made
widely available through libraries and schools.

STRATEGIES FOR ACHIEVING STATE GOALS:

If telephone companies are to introduce new plant and services fast enough in all parts of
Minnesota, several things must happen. First, the state should allow telephone companies to eamn
returns that are sufficient to match the additional risk in such investments and to provide an
incentive for companies for faster deployment of new facilities. Second, the state should articulate
a clear policy of wanting 1o achieve broad access to advanced services.

We recommend that the Minnesota Legislature:

a Adopt a state telecommunications policy calling for the completion
of an advanced technology, broadband telecommunications network
throughout the state by the year 2005,

a Convene an ad hioc, joint legislative commission which would
develop a process for coordinating activities within state
government, removing state cbstacles to deployment of broadband
networks, monitoring progress toward those goals, and sorting out
the roles of different state agencies.

d Instruct executive branch agencies how it wants them to achieve
state telecommunications goals. The Legislature should also take
steps to ensure long-term responsibility for and coordination of state:
telecommunications policy in the executive branch.

To implement legislative policies, state regulators in the Public Utilities Commission will need to
facilitate investment in new telecommunications networks that help to meet state goals. Investment
issues are particularly important because so many of the old electro-mechanical switches still used
are in central offices operated by the four largest companies, and because these companies are likely
to face new forms of marketplace competition.

We recommend that the Public Utilities Commission:

Q Evaluate proposals from rate-of-return regulated telephone
companies to upgrade their facilities based on investment over a
company's entire network and considering social as well as
economic criteria.

Q Allow telephone companies opportunities to earn higher rates of
return on those investments which carry a higher than normal risk, 1f
necessary to open capntal markets and to encourage telephone
companies to invest in statewide advanced networks.

Q Adopt new standards for depreciation of major equipment items
which would generally shorten useful lives by basing them on
technological lifespan.
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g Establish standards for switching equipment and other facilities that
would stimulate investments. Compliance with these standards
would be a requirement to keep the franchise for a service area.




INTRODUCTION

Minnesotans live in an Information Age. We view information broadly; it comes in numerous media
and serves a wide variety of public and private purposes. The capability to access information and the
easy transfer of information are critical to Minnesota's goals: improved public education and health,

better government services, economic growth, political awareness, efficiency and productivity, and
reduced need for transportation.

Telecommunications is an important tool to achieve these goals. It is becoming increasingly critical in
all aspects of our personal and business lives. We are interested in the enormous potential of
telecommunications, even though it is difficult to predict what it will look like. To imagine this
potential, consider two recent examples of changing technology, the opportumUes they present, and
how they affect the expectations people develop for using technology:

. Tone dialing offers an example of a technological change which had a simple purpose--
. faster dialing--but which now has been applied to a wide variety of uses that could not
have been foreseen, such as telephone bankmg and voice mail.

. The now ubiquitous FAX machine illustrates the revolutmn in the standard of what
constitutes timely communication. In only a few years, we have gone from the US

Mail to Federal Express overnight delivery to transmission in seconds by FAX
machines.

The automobile provides another example of how technology becomes central in our lives. It was once
a novelty--now it is a necessity. It was once available only in different shades of black--now the
consumer has a wide range of choices. Americans now pay a higher proportion of their household

income for transportation than they did 70 years ago, but no one would give up the mobility allowed by
using the automobile.

To many people, telecommunications means basic voice phone service. In fact, telecommunications
describes a broad landscape that goes well beyond voice phone service. For example, it includes
transmission of video and data, and the integrated transmission of voice, data, and video. It includes
the technologies of cellular transmission, whether mobile or fixed, and of cable communications.

In our study, we looked at these questions:

. How can Minnesota acknowledge and capitalize on new realities in the

telecommunications industry that may affect our economic prosperity, while at the
same time protecting the public interest?

. Given advances in technology, are changes needed in state telecommunications policy,
including regulation and structure, to encourage timely and geographically widespread
capital investment and to ensure appropriate degrees of access?

Through a series of presentations and discussions beginning in November 1988, the committee studied
recent developments in telecommunications and developed this report. The presentations were
organized under four headings:






