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BACKGROUND . ) _ B

In recognition of the potential impact that telecommunications can have on New Jersey's chang--
ing economy, the New Jersey Board of Public Utilities (NJBPU) commissioned this study of the 9
telecommunications infrastructure in the state. As the state’s economy has shifted from a strong N
manufacturing base to more of a service-based economy, the telecommunications infrastructure :
has grown in importance to the economic development and overall vitality of the state. Innova-
tions in telecommunications technology can be harnessed by local exchange carriers to help meet
‘the increasing need for-the state’s growth industries to access "Information Age" resources. 'K
Similarly, trends in the use of information technology and video communications in the home -
indicate the need for the citizenry of the state to have access to new telecommunications :
capabilities. This study provides a framework to better understand the various impacts of
telecommunications on the state, both now and in the future.

In addition to exploring the relationship between telecommunications and the state's economy,

the scope of the study included an assessment of whether the state's traditional regulatory poli-

cies governing telecommunications should be modified to reflect the evolution of the role of _
telecommunications in New Jersey. Historically, the NJBPUs overall goal in regulating this in-
dustry has been the achievement of universal service - the extension of telephone service to

every home and businéss in New Jersey. Since New Jersey residents already enjoy the lowest . =
rates for basic telephone services in the country and approximately 96% of the residences in ]
New Jersey have basic telephone service, the traditional goal of the universal service concept has ‘.
been effectively achieved in New Jersey. In view of the increasing importance of telecommuni- ]
cations to the state and emerging trends in the demand for more advanced telecommunications .
capabilifies from all consumers, the study was structured to provide additional perspective on 1
whether changes in the universal service concept might be advantageous for the state of New
Jersey and its citizens. Thus, the study provides the foundation to assess and modify, as
appropriate, telecommunications regulatory policy to reflect the changing communications needs
of the state as well as the demands for telecommunications services and capabilities in the ;
*Information Age,” and the opportunities presented by communications technology. !

The consulting firm of Deloitte & Touche and its strategy consulting division, Braxton Associ-
ates, were engaged by the NJBPU to perform the study. The study was funded by the state’s
three local exchange carriers (LECs) - New Jersey Bell, United Telephone of New Jersey, and
Warwick Valley Telephone Company - the compames charged with provxdmg universal service
in New Jersey.

OBJECTIVES - . ‘o
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what would be required for the state’s policymakers to chart 2 new course for telecommunica-
tions regulatory policy. More specifically, these objectives included the following:

"~ - Assess the current telecommunications network in the state.
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- Analyze the sources of future demand for more advanced telecommunications services.

- Identify opportunities to improve access to telecommunications-based educational pro-
grams.

; - Identify opportunities to strengthen the quality and cost-effectiveness of health care ser-
; vices that employ telecommumcat:ons -

- Evaluate the linkage between the telecommunications infrastructure and economic
growth in New Jersey. : :

- Evaluate the relationship between progressxve regulatory policy and the development of
the telecommunications infrastructure,

- Evaluate the financial implications of accelerating investment in the state’s telecommu-
nications infrastructure.

- Identify the overall policy xmphcatxons of evolvmg the umversal service concept of

simply providing low-cost basic services to a broader concept of providing. universal
access to "Information Age" services.

STUDY APPROACH AND METHODOLOCY

The approach used to meet the objectives of the study included obtaining direct mput from
managers of economic and business retention programs, businesses that have been involved in
relocation decxsxon-malung, education and health care professionals, and representatives of vari-
ous state agencies. In addition, each interviewee/respondent provnded their perspectives on the
current and future importance of telecommunications infrastructure in New Jersey. The study
team also contacted numerous telecommunications and computer equipment manufacturers and
research institutions. This comprehensive process involved obtaining input from several hundred

parties through interviews.and/or surveys. Data w: wasfalsogathex:ecL&onLLvanet)u)fJourcesJo—

provide comparative "benchmarks" of telecommunications infrastructure issues in New Jersey as
compared with other areas of the country. Furthermore, input was solicited from the Office of
Rate Counsel within the Department of the Public Advocate, which has traditionally been very
active in representing consumer interests in telecommunications matters before the NJBPU.

SUMMARY OF CONCLUSIONS

The followxng summarizes the significant findings of the study Each conclusxon is addressed

further in the subsequent section of the Executive Summary and in detail in Volumes II and I
of the reporty

- Regulatory policies in New Jersey have essentially achieved the umversal servnce objec-
tive of statewide availability of affordable telephone service. Along with the lowest
rates for basic exchange services in the country, the state has a relatively sophxstxcated
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locat-exchange-network-capableof supporting not only high-quality basic service but
- also many enhanced voice and data services.
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- As New Jersey continues to move toward an information/services-based economy, to-
day's local exchange carrier network will increasingly constrain users’ (especially resi-
dential and small business users) ability to fully participate in the "Information Age."

- The key telecommunications policy issue is the degree to which public policymakers and
regulators should encourage LECs to accelerate the deployment of advanced telecommu-
nications technology to support broad-based availability of higher bandwidth services.

- A significant opportunity exists to advance the public agenda for excellence in education
through improvements to the telecommunications infrastructure.

- Strong motivation, especially in the areas of improved quality of care and cost reduc-

tion, exists for increasing the use of telecommunications and information technologies in
the health care industry in New Jersey.

- Public policies that encourage deployment of an advanced telecommunications infra-
structure are essential for New Jersey to achieve the level of employment and job cre-
ation expected in the state.

- Regulatory philosophy across the country is supportive of the deployment of an ad-
vanced telecommunications infrastructure in LEC networks; the regulatory framework in
New Jersey can help enhance the state’s competitive position in the "Information Age."

The deployment of advanced telecommunications capabilities can be significantly accel-
erated at minimal cost relative to the intrastate revenue base of New Jersey's LECs.

- In conclusion, a significant strategic opbor_tunity exists to advance the public agenda in
New Jersey through the accelerated deployment of a reasonably priced, advanced tele-
communications network in ‘the state. -

CONCLUSIONS AND PUBLIC POLICY IMPLICATIONS -

Regulatory policies in New Jersey have effectively achieved the historical universal ser-
vice objective of statewide availability of affordable telephone service. Along with the
lowest rates for basic exchange service in the country, New Jersey has a relatively so-
phisticated local exchange metwork capable of supporting not only high-quality basic
service but also many enhanced voice and data services,

New Jersey Bell (NJB), which serves 97% of the access lines in the state, has the lowest rates for
basic exchange services and intraLATA toll calls among the former Bell Operating Companies in
the country. The other local exchange telephone companies in the state, United Telephone of
New Jersey and Warwick Valley Telephone Company, have comparable or lower rates than the
rates of NJB. Coupled with its low rates, the state can claim a high rate of telecommunications
technology deployment and the widespread availability of advanced telecommunications products
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and services, such as enhanced voice services and basic data services. This speaks well of the
state’s regulatory policies, which to date have been focused on achieving universal service. As
evidence of that achievement, it is notable that there is a 95.5% penetration level of basic
telephone service among New Jersey’s residences, a level above the national average. New
Jersey’s current telecommunications infrastructure, capital expenditures, and quality of services

are comparable to other states and, in the case of international comparisons, highly developed
foreign countries. :
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The study compared the quality of service statistics provided by the larger local exchange carri-
ers in New Jersey to applicable regulatory standards in the state as well as to the quality of ser-
vice performance of other large telephone companies across the country. The performance sta-
tistics indicate that both NJB and United Telephone of New Jersey are performing at or above
the quality of service standards adopted by the NJBPU. Additionally, the statistics demonstrate
that the overall quality of service has improved in New Jersey in recent years. Furthermore, the
state’s- performance is on par with, or exceeds, the quality of service performance achieved by
other Bell Operating Companies across the United States.

As New Jersey continues to move toward an information/services-based economy, to-
day’s local exchange carrier network will Increasingly constrain users' (especially small
business and residential users) ability to fully participate in the "Information Age."

Technological developments in the telecommunications industry will open the door to the "Infor-
mation Age," especially in the areas of video communications. "Information Age" services gen-
erally require high bandwidth capabilities in the network. The term "bandwidth" refers to the
capacity of the telecommunications network to transmit large quantities of information in a
short period of time. Today's local exchange carrier networks constrain users' ability to transfer
high bandwidth information, such as images, and restrict real-time or interactive video commu-
nication. Investment in the telecommunications infrastructure (i.e., in digital switching systems
and fiber optic cabling) could result in widely available, high bandwidth network capabilities.
Through such investment, the benefits of the visual evolution in telecommunications will not be

limited to large business and institutional users, but will be extended to small businesses and,
importantly, to residential users.

Over the next ten years, technological advances in computing poiver, digital video sys-
tems, and information compression techniques will enable communications with visual

information in much the commonplace manner used today to commumcate with voice
and data.

The personal computer has been a part of the office and home environment for only a decade,
but advances in desktop computer power in the 1990s will permit individual workstations to’
process and display ever-increasing amounts of image and video (moving images) information.
Images, and particularly full-motion video, contain far more information than text or data and,
-Z-.-- therefore, require a higher bandwidth capability in order to transmit information between users.
Thus, transmitting today’s color television signals in a digital format could require almost 20,000
times the bandwidth used to access today’s on-line information services (e.g., Prodigy).
Fortunately, developments in image and video transmission technology are decreasing both the
bandwidth and the cost required to transport information. The net effect of compression tech-
‘nology. will be to dramatically increase and broaden the demand for high bandwidth services.

- At the same time, consumer video equlpment will increasingly incorporate computer-
like capabilities. .

Trends in home computers and entertainment video will create a need for increasing bandwidth.
At the same time that computers are incorporating video technology, television sets are incorpo-

‘““TWWWWM‘WWMF{MSWWS for enter-
tainment video and computers. These devices could, however, share components such as video
chips, monitors, and high bandwidth communications circuits. The integration of these technol-
ogies is expected to result in significant cost reductions which in turn will increase the demand
for high bandwidth capabilities in the network.
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Home video technology should be available in the 1990s to support on-demand entertainment
and interactive educational and information services. Mass market residential video applications
will create demand for widespread, higher bandwidth network capability.

Today’s telephone network can transmit information at speeds that have generally proved ade-
‘quate for today's information transfer needs. But while today's network has essentially reached
thé limits of its ability to support high bandwidth, interactive communications, technology will
continue to advance the information processing capabilities available to the individual (e.g.,
computer processing, local computer networking, and consumer video equipment). The existing
network will increasingly constrain the ability of individual users unless its capabilities to handle
higher bandwidth traffic are increased.

Larger businesses are already demonstrating a demand for higher bandwidth services.
Smaller business - a significant element of New Jersey’s economy - will require equiva-
lent capabilities in the public network if they are to remain competitive.

The large business marketplace is already demonstrating a demand for increasingly higher-
power personal computers and workstations, for videoconferencing, and for the telecommunica-
tions capability to support them. Small businesses, including at-home businesses, could in-
creasingly find themselves at a competitive disadvantage as larger users make bandwidth
video/image applications an integral part of their business success.

The U.S. Small Business Administration has identified an increasing role for small business as -

"partners” of larger businesses, based in part on information-processing technologies which facil-
itate efficient small business specialization. Therefore, small businesses that increasingly employ
advanced information/telecommunications technology can exploit these opportunities and retain
a market advantage over other firms that do not employ such technology. Given the state's
dependence on small business for economic growth and job creation, New Jersey's economy runs

a significant risk if the future telecommumcatxons needs of smaller businesses are not met by
New Jersey's telephone network.

The demand for higher bandwidth residential access can be expected to grow. Resi-
dential needs could be diverse and may range from business-like telecommuting appli-
cations to interactive educational programming to switched video entertainment services.

* The Cable TV Act of 1984 prohibits telephone companies from providing “video programming,”
that is, video transmission equivalent to broadcast video services. Consequently, higher band-
width transport targeted at residential users may need to rely on applxcatxons other than today’s
"video programmmg

But the success of cable television has demonstrated consumer willingness to pay for video ser-
vices. Higher bandwidth network capabilities will be required to support most, if not all, other
consumer video applications. These applications are likely to include the following:

- Residential units may serve as home base for small businesses or telecommuters. Busi-
nesses are increasingly relying on computers and telecommunications technology to allow

employees to perform their jobs at locations other than the traditional job site.
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Advanced telecommunications, including interactive video - capabilities, would signifi-
cantly facilitate the telecommuting process. In addition to obvious employee and em-
ployer benefits, New Jersey's economy as a whole would benefit as well:

Commuting costs and auto pollution should be reduced
There would be a better matching between employer and employee locations
The opportunities for nonambulatory individuals would be increased

Furthermore, our economic development survey found that transportation considerations
influenced New Jersey corporate relocation decisions. If the telecommunications infra-
structure substitutes to some extent for the transportation infrastructure, there may be
significant benefits to New Jersey taxpayers as well.

- Other demand for interactive video applications is likely to develop as well. Several
marketing studies have indicated significant residential demand for services such as
on-demand entertainment or other features as well as access to educational programs.
Bell Atlantic estimates that 50% of residences would subscribe to on-demand entertain-
ment programming within several years of their offering and 30% would subscribe to
interactive video offerings. :

- -Higher bandwidth network capability would also permit the introduction of more visu-
ally oriented, user-friendly information services, including camcorder-like "televisits."

- Once equipment and higher bandwidth transport links are obtained for entertainment,
business, or educational purposes, they will be available for other uses. As libraries and
information services increasingly place both text and image information into on-line
data bases, a variety of additional services would become available to New Jersey’s
residents. ' -

As today's video-oriented, computer-literate students become the consumers of the next decade,
the demand for interactive entertainment/educational services can be expected to increase
sharply.—'n\ehexamplesfseLouLamuiepxesent,aﬂQOJigw of year 2000 technology. Industry

observers expect that information. technology and applications will unfold in ways that are far
more dramatic and innovative than anticipated today. :

The key telecommunications policy issue is the degree to which public policymakers
and regulators should encourage LECs to accelerate the deployment of advanced tele-
communications technology to support broad-based availability of higher bandwidth
services.

Encouraging development of the telecommunications infrastructure that will permit New Jersey's
citizens to obtain interactive access to the visual communication world may be one of the most
important policy decisions of this decade. '

The issue of how fast advanced telecommunications technology should be deployed to meet po-
tential demand is complicated by the fact that widespread deployment of new technology in the
public-switched network requires not only significant financial resources but also significant

lead time. “The provision of advanced telecommruni

and in a broad-based manner cannot be achieved without increased investments and, at least in
the near term, increases in network efficiencies and revenues from new services phase-in. This
translates into potentially higher costs to those who would benefit from these public network
. enhancements; namely, the LECs, businesses and residential ratepayers, and governmental
entities using the public network. Furthermore, the financial ramifications of accelerated
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technology deployment are a major issue for public policymakers charged with evaluating the
trade-offs between the various costs and benefits of accelerated telecommunications technology
deployment.

In charting a new course for telecommunications regulatory policy, the criteria used for evaluat-
ing potential change should extend well beyond the question of financial impact or rate treat-
ment for the LECs in the state; many of the perceived benefits of accelerated telecommunica-
tions technology deployment cannot be measured in terms of their effects on the LECs. For
example, if advanced telecommunications capabilities can serve as a competitive advantage in
attracting business and/or retaining business in the state, the real benefits will materialize
through increased employment opportunities for the citizens of New Jersey, maintenance of the
tax base in local communities, and support of the overall economic welfare of the state. Simi-
larly, to the extent that advanced telecommunications capabilities help to improve educational
instruction or the quality or the cost-effectiveness of health care services delivery, the benefits
realized from these capabilities cannot be measured from their impact on LEC revenues or earn-~
ings levels. Neither can the potential benefits of these new technologies and applications be

fully realized without advanced telecommunications capabilities. Therefore, it is important to
maintain a broad perspective in evaluating the impacts of accelerated telecommunications infra-
structure deployment in New Jersey. The costs of infrastructure acceleration are much easier to
estimate than the potential benefits to New Jersey.

. (. —
A significant opportunity exists to advance the public agenda for excellence in educa- W
@ _tion through improvements to the telecommunications infrastructure. ﬁﬂ/‘/"

In New Jersey, as in the nation. overall, educators and public officials are seeking to raise the
level of students’ performance in basic skill areas such as language, mathematics, and the sci-
ences. At the same time, our educational system is attempting to address operating and capital
budget problems and the shrinking supply of highly qualified teachers.

i

‘An advanced telecommunications infrastructure presents an opportunity to help address these _
B pressing social issues. By providing schools in the state with generally available cost-efficient
access to an advanced telecommunications network, educators would have the opportunity to
take advantage of distance learning opportunities in advancing instruction in all subject areas.
I _. This could foster equity in education and a more diverse curriculum, and help address the prob-
o lem of an ever-decreasing pool of qualified teachers. In doing so, the agenda for raising New
Jersey’s education system to a world-class level of performance could be more readily realized.

Distancé learning using telecommunications could help address some of the major prob-
lems facing educational institutions today and can enhance the learning process.

I By implementing a high bandwidth telecommunications network, New Jersey would be better
able to provide superior quality education experiences to the most disadvantaged inner cities, the
most remote rural areas, as well as the most affluent suburbs. The resources, experiences, and
I information sharing made possible through a statewide high bandwidth network could help
break down traditional barriers to achievement and growth. The experience of Bergen County
~__ Schools in New Jersey highlights the potential opportunities for telecommunications to signifi-

1 cantly enhance the educational process. The interactive video network implemented by Bergen
County Schools is a leading edge application of distance learning using fiber optic-based tele-
communications techndlogy. This network, when completed, will link the county’s 47 high

schools and two colleges.
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Distance learning can help improve educational quality by eliminating the geographic constraints
that have traditionally prevented students from obtaining highly specialized instruction. In
Bergen County, for example, students now have improved access to courses such as Latin,
stenography, and world geology. Telecommunications can be used to expand the breadth of
instruction in New Jersey's schools, not only increasing the value and diversity of the education,
but also increasing student interest and participation. .Finally, distance learning can help bridge

the gap between educational "haves” and "have nots.” Any school or student can have access to

the same teaching expertise and curriculum diversity.

A wide range of agencies are involved in New Jersey educational telecommugications,

but no central planning process currently exists. Increased emphasis on planning and’

cooperation between the various parties Interested in improving education is needed to
integrate telecommunications into education. '

To date, New Jersey's success in implementing pilot distance education programs has been the
result of the ad hoc. initiatives and informal cooperation between a number of different state
and local agencies. For example, the essence of the' Bergen County interactive video network
success lies in the extraordinary’ coordination and cooperation between the county’s Board of

Chosen Freeholders and the various school boards, administrators, teachers, and students in-
volved. o o

Similar initiatives can be found in other areas. For example, the New Jersey Intercampus
Network (NJIN) in cooperation with the Department of Higher Education'is attempting to
develop a statewide interactive video network to link all of the state’s colleges and universities.
Similarly, program'administrators for the New Jersey node of the National Science Foundation
Network have collaborated with NJIN in planning to link all state institutions for higher
learning with a high-speed data network. These two initiatives may offer the New Jersey

Intercampus Network, until now ‘funded only for planning, educational, 'and_design'initiative's, :

the opportunity for centralized coordination, which would improve efficiency and better meet
the telecommunications needs of the colleges and universities in the state. o

113111

Those states that have emphasized cooperation between state agencies, local municipalities,
- school districts, and universities have been the most successful in producing a telecommunica-
tions plan for education. These groups comprise more than just public agencies and regulatory
_+_bodies. . The private sector - in the form of hardware designers, network operators, and curricu-
lum developers - must also be part of the dialogue. Only by working together will the benefits
" of a long-term vision of distance learning be realized. :
New Jersey has several activities under way that use advanced telecommunications to enhance
education. New Jersey has played a lead role and benefited from the federal STAR Schools
Program, a program which employs satellite downlinks in the state’s schools. The state has also
been involved in the development of two-way interactive video systems, Instructional Television
Fixed Service (ITFS) technologies, and data communications networks. These experiences will
clearly benefit New Jersey as it continues to develop telecommunications policy for education,
since it has gained valuable experience in systems implementation. :

3 ' ved quality of care and cost reduc-
) tion, exists for increasing the use of telecommunications and informatio_n technologies
(//L, in the health care industry in New Jersey.

o
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Information technologies have great potential for improving quality of health care services while
reducing delivery costs. An advanced telecommunications network is essential to the effective
deployment of these technologies, allowing hospitals and other health care providers to extend
the benefits of information across a large number of institutions and individuals. Some of the
efficiencies gained from such a system could be used by health care providers to address more
far-reaching issues, such as to help offset the cost of health care servxces to the uninsured
citizens of the state.

The demand for more complex and costly health care services will increase. This situation is
complicated by the rapid rise of health care costs overall, which are growing at a rate far above
that of the Consumer Price Index. Additionally, pressure on the revenue stream of doctors and
hospitals brought on by. prospective payment and managed care plans and increases in the
average age of the population all contribute to this problem. Compounding these pressures are
the rising ranks of uninsured in the state, whose inability to pay places increased pressures not
only on taxpayers but on those that can pay for health care services.

Within hospitals, health care information systems allow hospltal administrators and physicians to
more efficiently manage patient care schedules, maintain more accurate and completé medical
.records, effectively operate hospital subunits, kéep tighter control of materials, facilitate medical
decision-making, and provide strict financial control and reporting. In-hospital networks and
bedside terminals can make the information generated by these systems more readily available

for medical and operational decrsxon-makmg, leading to ‘more, well-mformed patient care deci-
sions.

Together with these information-based technologies, 1mage-based technologies can improve
health care efficiency and effectiveness. Specifically, electronic imaging systems, which convert
x-rays and other medical images into digitized form, could be effectively disseminated among a
number of experts over a high bandwidth telecommunications network. These advanced 1mag-
ing systems are already being used at leading medical institutions. Where personal visits are
either too costly or logistically impractical, conferences between these experts and practitioners
employing vxdeoconferencmg and diagnostic imaging applications can help to bring the highest

level of medical care to a greater number of individuals.

These image-based technologies also offer opportunities for New Jersey to greatly improve its
health care service delivery system. Through teleradiology (the transmission of x-ray and simi-
lar imaging over the telecommunications network), hospitals in the major urban centers could
share their most experienced medical personnel in the diagnosis of patient conditions. The use
of such "remote diagnostics® could be used to raise the quality of care offered to all citizens in
the state, not only those with access to the most advanced institutions. Similarly, the remote di-
agnostic concept could be extended to the rural areas of the state, eliminating unnecessary travel
by patxents to urban hospitals and improving health care in the state’s more remote areas.

reduce disparities in the delivery of health care sennces.

O " Statewide availability of advanced telecommunications metwork technology could heip

Internal computing and’ mformatxon transfer capabilities are already being enhanced in hospitals
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in Ne\L.[ersey.‘Ame se_systems _continue to_evolve and interrelationships between-health-care
providers develop further, New Jersey hospitals will increasingly look to the telecommunications
network to satisfy their e extensive telecommunications demands.
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By making advanced telecommunications services available through a widespread high band-
width network, these benefits can be brought to patients everywhere, from those using the most
advanced research hospitals to the smallest community health centers.

Public policies that encburage deployment of an advanced telecommilnicatibns infra-
structure are essential for New Jersey to achieve the level of employment ‘and job
growth expected in the state. ' '

Advanced telecommunications capabilities are expected to be particularly important for the at-
traction and retention of business in New Jersey. The focus of future economic development
efforts in the state will be on the services-producing sectors of the economy, such as the fi-
nance, insurance, and real estate industries. Many states will be targeting such'busih'elsses be-
cause of their rapid growth, low-asset intensity, and job creation. Furthermore, these sectors

have also been identified as among the most telecommunications-intensive sectors of the
economy. Therefore, it will be essential for the state’s telecommunications network to be able to
support the capabilities required by these types of businesses. - | :

o

i

The increasing role of telecommunications in business can be traced to- fundamental

~ forces in the business environment, including the increasing intensity with which busi-

nesses use information and communications, and the increasing importance” of
telecommunications-intensive industries in New Jersey and the nation’s economy. Ad-
vanced telecommunications capabilities are now widely recognized as a “"compétitive
weapon" in economic development and business retention. ' T

This reflects the overwhelming recognition of the study participants that business is rapidly be-
coming much more information- and telecommunications-intensive. The growth in ‘information

intensity will contribute to rapidly increasing demand for information technology’ and data
transport capabilities,’ including the demand for higher bandwidth data transport through- the
public telecommunications infrastructure. ) ' '

Advanced telecommunications capabilities can be a significant factor in the loéatiori"decision-
making process, especiall for companies in the service-producing sector. Thus, teléecommunica-

tions can serve as a "lever” to enhance the attractiveness 0 —4 state for business in the ————
service-producing sector of the economy. As an ancillary benefit, to the extent that an increas-
ing proportion of the state’s new businesses is in the services-producing sector, which typically
does not generate environmental hazards, this will also provide an indirect benefit to the state
by helping to mitigate the impact of additional environmental/pollutant concerns. :

The capabilities of the infrastructure must evolve in a manner to satisfy the increasingly sophis-
ticated and more complex needs of business users. Additionally, because of the wide dispersion
of businesses th:oughout the state, the telecommunications network must have these new
capabilities widely available rather than focused in a few major metropolitan business centers as
is the case in many states. Asa result, it will be essential for New Jersey to ‘have a statewide
advanced telecommunications infrastructure to enhance the future economic climate of the state.

Small business enterprises are extremely important to ‘the overall growth in employméht and job
growth in New Jersey. Over one-half of the employees of all businesses within New Jersey

W‘W‘Vﬁh—fe —than—100-employees.— Thus, small business ooérations' are a major

component of the state’s and the nation’s economic fabric. The needs of these businesses are as
important, if not more so, to the state’s long-term well being as the needs of large companies
with more employees per location.
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The combination of these observations suggests an explicit policy role for telecommunications in
economic development and business retention.

Future public policy directions should consider the "risk" of not achieving the employ-
@ ment growth and job creation expected in telecommunications-intensive industries.

The state’s economic initiatives should encourage employment in those sectors which are

" telecommunications-intensive. The development of the telecommunications network within the

state must, at a minimum, keep pace with the demands of businesses in these sectors: Many of
the businesses in these telecommunications-intensive industries are "innovators® in the use of in-
formation technology. Consequently, the deployment of new telecommunications technology
must stay ahead of emerging transport requirements if advanced telecommunications capabilities
are going to be effectively used as a competitive tool to support economic development and
business retention efforts in New Jersey.

Employment growth - telecommumcatmns-mtens:ve sectors are forecast to significantly exceed
the growth rate of other industries. Eighty-five percent of New Jersey's employment growth
between 1988 and 2000 is expected to come from the services-producing sectors of the economy.
The services-producing sectors, many of which have also been identified as telecommunications-
intensive, will be the drivers behind the earnings capacity of employees in New Jersey in the
future.

The state’s ability to realize annc1pated economic growth is "at’tisk” if the job growth in
telecommunications-intensive industries is not achieved. Future public policies geared to stimu-
late economic activity and job growth should recognize telecommunications-intensive industries
as a major component of New Jersey’s expected future growth.

Therefore, because telecommunications services will play a critical role in economic growth and
business attraction, the development of the state’s telecommunications infrastructure should be
encouraged and supported. The availability of advanced telecommunications services within the
state should be particularly attractive to telecommunications-intensive industries and would pro-

vide a “conipetitive edge" to attract and retain these businesses.

Regulatory philosophy across the country is suuportive of the deployment of an ad-
-vanced telecommunications infrastructure in LEC networks; the regulatory framework in
New Jersey can help enhance the state’s competitive position in the "Information Age."

Representatives of state regulatory authorities around the country indicate increasing support for
the role telecommunications play in economic development and business retention initiatives.
They recognize that there is a competitive advantage to having advanced telecommunications
technology employed in their state’s networks. Similarly, when evaluatmg local exchange carrier
investment plans, a shift has occurred from a focus on questioning why a particular technology
is being deployed to one of questioning why a particular technology is not being deployed" more
quickly and on a broader basis. Clearly, regulatory philosophy has changed to an environment
where the availability and quality of the telecommunications services offered are significant

- concerns.

|
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Additionally, there has been a significant trend in recent years for regulators to adopt alterna-
tive forms of regulation. Relaxed regulatory policies have become more commonplace than tra-
ditional rate base/rate of return regulatory philosophy. These relaxed regulatory policies are in
response to the rapid evolution of telecommunications technology and the emergence of compet-
itive alternatives for various telecommunicatious products and services. Consequently, these
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regulatory models have been structured to provide additional incentives for local exchange
carriers to develop new products and services, aggressively pursue operating cost-efficiencies,
and encourage the deployment of new technology.

While representatives of the regulatory agencies surveyed indicated that their primary objective
is to avoid increases in residential telephone rates, they also seemed willing to consider an in-
crease in local exchange rates to support telecommunications infrastructure development under
- certain conditions. For example, the majority of respondents.would support an increase in basic
exchange rates to pfomote economic development or to make more advanced services available
to residences and small businesses in the state as part of a long-term upgrade program. Thus,
the survey results demonstrate that, while skeptical of basic rate increases, regulators. recognize
the increasing importance of advanced telecommunications in the "Information Age" and are
becoming more receptive to strategic investments needed to deliver the advanced telecommuni-
cations service capabilities expected by customers in the future. . .

The New Jersey regulatory environment has already responded to several of the issues “being
evaluated by regulators in other jurisdictions across the country. For example, the Rate Stability
Plan (RSP), which currently governs New Jersey Bell, is an effective combination of the various
forms of alternative regulatory models. The RSP caps the rates for. essentially .all’ existing
services. . Service offerings have been separated into competitive and noncompetitive compo-
‘nents. The rate capping element of the plan provides price stability for NJB. customers. Should
the RSP continue through 1993 as expected, NJB basic exchange and intraLATA toll rates will
not have increased for more than eight years. It also provides an incentive for NJB to optimize
earnings by introducing new products and services, pursuing cost containment and operating
efficiencies, and continuing to deploy new technology.” - AT

However, the survey of regulatory practices in other states identified one comparative shortcom-
ing of the existing regulatory framework and model in New Jersey. Approximately two-thirds
of the other jurisdictions are empowered to establish pricing flexibility or banded rates for
individual services, many without the need for traditional regulatory review. Under present
statutes in New Jersey, the NJBPU cannot approve a price increase for any. LEC service without
a comprehensive review of all revenues, expenses, and investment (i.e., a traditional rate .

*4basefrateﬂ)ffreturrrrate%:as&).—'?h—is—statutoFy4equi—rementAnaintainsﬁaJevelfofﬂ'ldminisiratiye— —
burden and costs that most alternative forms of regulation have been designed to help mitigate.

The deployment of advanced telecommunications capabilities technology can be signifi-
cantly accelerated at minimal cost relative to the base of local exchange carrier
intrastate revenues.

While it is evident that numerous social and economic benefits could be realized through invest-
ment in a technologically advanced telecommunications infrastructure, the public policy issue of
how fast to-accelerate such investment is significant. Widespread deployment of new technolo-
gies in the public. network will require substantial financial resources and could potentially result
in higher costs to those who would benefit. - - L : :

In order to assess these financial ramifications, the Deloitte & Touche/Braxton team identified
three potential investment acceleration scenarios, which have been categorized as moderate, ag-

plans.

gressive and extreme, based on the degree of acceleration as compared with business-as-usual -
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The two major local exchange carriers in the state, NJB and United, developed ten-year busi-
ness plans to determine the ramifications of meeting three accelerated infrastructure deployment
scenarios. In particular, the focus of the analysis was to determine the impact of accelerated
infrastructure deployment on capital investment, depreciation and capital recovery, operations
and maintenance expenses, new revenue streams, and earnings as compared to a

business-as-usual scenario for the ten-year period 1991 to 2000. The three different scenarios -
“the moderate, aggressive, and extreme - each has mcreasmg levels of advanced telecommunica-

tions technology deployment. The extreme scenario is an "outlier” plan which exceeds the
practical limits of new technology deployment, but serves as an outer boundary for the financial
analysis. The aggressive scenario is a realistic plan that would place New Jersey at the forefront
of technology deployment as measured by national and international criteria throughout the next
decade. The moderate scenario represents a middle ground between today's business-as-usual
deployment plans and the aggressive scenario. Thus, policymakers have at hand both the
relative costs and benefits of accelerated infrastructure investment to consider as part of their
evaluations of public policy alternatives.

The required percentage increases in overall revenues annually under the moderate and aggres-
sive scenarios never exceed 7.5% per year, even in the peak years of infrastructure investment
over the ten-year period under review. This represents the overall percentage increases required
to accelerate the rate of technology deployment. In fact, except for the peak year, the percent-
age increase in revenues per year is considerably below this level and more in the range of ap-
proximately 5% or less.

Even under the extreme scenario, which would be impractical to pursue, the annual required
percentage increase in revenues only slightly exceeds 10%, and then for only three of the ten
years inciuded in the period under analysis. The annual percentage increases in the remaining
years-of the period are significantly below the 10% level.

Thus, the acceleration of telecommunications infrastructure deployment could be achieved with

'~ nominal annual revenue increases. The annual increases in required revenues under the moder-

— ate and aggressive scenarios approximate— theantxc}pated inflation rate (i.e;; 4% to 6%) during—————

the ten-year period.

It should be recognized that all of these accelerated investment scenarios incorporate significant
capital investment in technology over the ten-year period, beyond the business-as-usual sce-
nario: $907 million in the moderate scenario, $2.1 billion in the aggressive scenario, and $3.9
billion in the extreme scenario. However, the incremental revenue increases required to support
the acceleration of technology deployment appear reasonable. This observation is based on the
general inflationary increases anticipated over the same time frame and the level of capital in-
vestment and capital recovery costs included in these scenarios.

New Jersey has several economic and demographic characteristics that have not only helped
reduce telecommunications user costs in the past, but will help reduce the total cost of acceler-
ated telecommunications technology deployment. These include:

- The relatively high density of the state of New Jersey is -clearly an advantage. The pob-

ulation density in New Jersey is 1,034 persons per square mile, as compared to an aver-
age of 70 persons per square mile for the total United States.

- There are 531 individuals employed per square mile in New Jersey, as compared to an
average of approximately 33 individuals per square mile for the nation.
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- There are an average of 28 business firms per square mile in New Jersey, as compared
to an average of less than two business firms per square mile in the total United States,

High density is generally advantageous to the deployment of telecommunications infrastructure.
For example, the density and close proximity of both residential and .business customers reduce
the average length of fiber cable required to serve the state's customers. This reduces the in-

-vestmerit required for the fiber cable and electronics required to offer "Inférmation Age" service
capabilities.

The telecommunications network in New Jersey is already reasonably sophisticated when com-
pared to the networks of other telephone companies across the country. During the 1980s, the
local exchange carriers in New Jersey invested several billion dollars to upgrade the network,
- providing new technology and services to large portions of the state’s citizens and building the

foundation for an even more advanced telecommunications infrastructure. This historical
investment and upgrade of the network will help to reduce the overall cost of accelerating
telecommunications technology deployment in the state.

The growth in the demand for both traditional and newer services has produced a diversified
revenue base of several billion dollars over which to spread the incremental costs of accelerated
technology deployment. This diversified revenue base is derived from the high level of popula-
tion density in the state, the high level of dependence of the citizenry on telecommunications
services which generate significant revenues, and the features and f unctionality already resident
in the telecommunications networks which generate additional and growing revenue streams.
This growing revenue base helps to mitigate the need for additional revenues to support the ac-
celeration of telecommunications technology deployment under the various scenarios discussed.

These advantages can help propel New Jersey to a long-term leadership position in the deploy-
ment of telecommunications technology. ' ' :

In conclusion, a significant strategic opportunity exists to advance the public agenda in
New Jersey through the accelerated deployment of a reasonably priced, advanced tele-
communications network in the state. : :

This study highlights the unique position of New Jersey in establishing public policy initiatives
for telecommunications in the 1990s. Telecommunications can and should play a significant role
in supporting the economic, educational, and health-care needs of New Jersey 'in the
twenty-first century. As discussed previously, the benefits of deploying advanced telecommuni-
cations technologies cannot only be measured from the revenue streams of the state’s local
exchange carriers. Benefits will primarily manifest themselves in improved communications,
operating efficiencies, and/or decision-making by residential and business customers using tele-
communications capabilities to support the performance of many activities. However, one trend
is undeniable: the telecommunications network of the 1990s and beyond will be required to
deliver advanced capabilities to meet the increased demands of all subscribers as information
and video technology permeate both the workplace and the home.

Additionally, it is important that the acceleration of telecommunications technology be accom-
plished in a manner which does not jeopardize the significant public interest benefits achieved

i
{
l {

est-basic-exchange rates in the country. As a result of the fa-

vorable rate structure, demographic factors, such as population density, broad intrastate revenue
base, and current level of technology deployment, the acceleration of advanced telecommunica-
tions -technology in the state’s telecommunications network could be accomplished with limited
.impact on New Jersey ratepayers. This conclusion is particularly significant when viewed in
- comparison to the prices that customers in other states pay today for existing technology, not the
advanced network of the "Information Age." Effectively, New Jersey residents could have one
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of the most advanced telecommunications networks in the country and maintain its position as
one of the lowest-priced providers of basic exchange and intraLATA toll services in the coun-
try.

These considerations provide a logical framework for balancing the interests of New Jersey's
citizens, the local exchange carriers and their shareholders, and regulators alike. Given the po-
tential for the state to reap significant and unique benefits from an advanced telecommunica-
tions network, as well as its successful regulatory framework and favorable pricing position,

New Jersey is well positioned to accelerate deployment of an advanced telecommunications in-
frastructure.

This wxdespread low-cost, high bandwidth network should enable the state’s citizens to actively
participate in the information exchange capabilities of the 1990s and the twenty-first century.
As a result, the practical benefit of these capabilities will manifest themselves in supporting
access to capabilities that will improve their productivity and quality of life.
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I-2. PROJECT SUMMARY

OBJECTIVES OF THE STUDY
More specific objec’:tiires for the study included the 'following:
- Describe the telecommunications industry within New Jersey and its condition

- Evaluate and analyze the extent of -the linkage between the telecommunications infra-
structure and economic growth in New Jersey

- Analyze and define the various components of the telecommunications infrastructure
needed to position New Jersey to meet the needs of its citizens and businesses in the
"Information Age." This analysis should include the assessment of requirements to:

Retain businesses currently located in New Jersey and support their future expansion
. Attract new business to the state
. Ensure cost-effective, universal "Information Age" services for all residents

- Evaluate the relationship between the capabilities of a modern telecommunications in-
frastructure and the ability to facilitate the resolution of various public policy issues in
New Jersey. These specific public policy issues to be evaluated vis-a-vis the current
and future capabilities of the telecommunications infrastructure include:

Opportunities to strengthen the availability and access to information in support of
educational programs

. Opportunities to strengthen the quality and cost-effectiveness of health care services

- Evaluate the ability of New Jersey’s telecommunications providers (LECs only) to de-
velop and market new products and services

- Evaluate the financial and operanonal implications associated with provxdmg the various
components of the telecommunications infrastructure needed to position New Jersey.to
meet the needs of its citizens and businesses in the "Information Age."

- Evaluate the current incentivgs and/or disincentives for telecommunications providers to
- develop new products and services, improve efficiency, and price competitively

- Evaluate the relationship between progressive regulatory policy' and the development of
the telecommunications infrastructure

It is also appropriate to establish the limits of the overall study as well as its scope and objec-
tives. The focus of this effort is to assess the issues and implications of technology deployment

for the local exchange carriers in the state only. The scope of the project does not include an

~assessment of the same issues as they might apply to interexchange carriers,.i.e., long-distance

carriers in New Jersey, nor does the study attempt to determine the most cost-effective technol-
ogy application to provide the capabilities discussed in the report. We recognize and appreciate
that some of these capabilities might also be offered by the cable television industry, various
wireless transmission media such as cellular or satellite service providers, and/or alternative
access vendors operating fiber networks. This study and its results are intended to serve as the
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foundation for determining whether the availability of these capabilities is essential to the state
and to put into perspective the estimated cost of providing those service capabilities through the
ubiquitous network of the LECs in the state. Obviously, to the extent that such capabilities can
be delivered by other providers more efficiently and/or effectively, this should be given serious
consideration by policymakers. However, the study does provide a baseline or benchmark for
comparative assessment. ’

APPROACH AND-METHODOLOGY

The overall approach to meeting the objectives of this study focused on obtaining direct input
from participants in the management of public sector economic development and. business
retention programs, businesses that have recently been involved in the business location
decision-making process, education and heaith care professionals, and representatives of state
regulatory agencies to obtain their perspectives on the current and future importance of the LEC
telecommunications infrastructure in New Jersey. In addition, discussions were held with
representatives of the Office of Rate Counsel within the New Jersey Department of the Public
Advocate.- : :

This was accomplished primarily through interviews and surveys. The results of these activities
provided a framework for evaluating the current and future role of telecommunications infra-
structure as perceived by these different stakeholder groups. Data obtained from a variety of
sources provided comparative "benchmarks" of the importance of telecommunications infrastruc-
ture issues in New Jersey versus other areas of the country. This analysis also evaluated in gen-
eral terms the role of telecommunications and information-intensive businesses on the overall
economic profile of the state. For example, we highlighted the contribution of businesses that
are relatively more dependent on telecommunications to the expected growth in the employment
forecast for New Jersey. To put New Jersey issues and results in context, comparisons to other
parts of the country are frequently presented in this study.

An assessment of the state’s LEC telecommunications network, current telecommunications tech-
nology in place, and product and se*rv'rceﬁ:leﬁverrcapabﬂitierwas—perfermed.—'lihe study also
included an analysis of trends and future requirements for the transport of voice, data, and
video information, and how it may impact the telecommunications network. Also, in conjunc-
tion with this, an analysis of the New Jersey telecommunications network and infrastructure was
performed to compare telecommunications technology sophistication of the state to other areas
of the United States. This effort included a comparison of the quality of service delivered by
LECs in New Jersey to other major LECs.

The third major component of our approach was to evaluate the financial implications of accel-
erated technology deployment on LECs in New Jersey through the year 2000. Technology
deployment scenarios were prepared by the LECs, at our direction, to determine the additional
capital investment required to achieve different levels of advanced telecommunications technol-
ogy deployment, revenue streams from new products and services, and operating and mainte-
nance cost efficiencies snticipated from the deployment of new technology. This exercise
provides the basis for evaluating the trade-offs between the anticipated benefits of advanced

__ telecommunications capabilities in LEC networks and the costs of providing those capabilities to
users of telecommunications services. ’
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ASSESSMENT OF THE CURRENT TELECOMMUNICATIONS INFRASTRUCTURE

The telecommunications services available to residential and business users within the state
depend on the underlying infrastructure of the state’s telecommunications network. The techni-
cal capability of this network is a function of three core components, which include switchiag,
transport, and signalling. The network services available to a given user are defined by the
combination of the three core technology components available at the end users location.

The technology composition of the network has evolved over time and contains various vintages
and generations of switching, transport and signalling equipment. While newer equipment is de-
signed to work with older and more mature technologies, new services made possible by newer
equipment cannot always be supported by existing technology. As a result, not all services are
available to all end users-at the same time.

The services supported by =2 telecommunications network over time depend on: (1) the
major network components that enable various service capabilities; (2) the network evo-
lution; (3) the technology and services link; and (4) possible technology/service deploy-
ment models. '

Switching, transport, and signalling provide the underlying platform for the services supported
by the public-switched network. Because services required by end users differ across market
segment and geographic location, the dispersion of technology need not be uniform.

The evolution of a network’s technology composition, (and, therefore its ability to provide ad-
vanced services) is driven by four factors including: (1) technology advances; (2) network eco-
nomics; (3) market demand, and (4) the regulatory environment. Each of these factors can

impact the network in a variety of ways, and can either accelerate or retard the evolution of the
network. .

- Technology advances within the LEC networks are driven by a small set of vendors.
The advances tend to be evolutionary rather than revolutionary.

- New technology had been traditionally deployed in LEC networks to reduce expenses
and not to generate new service revenues. As a result, service capability may lag
demand. However, this trend may be changing.. An example is the broad deployment '
of network-based, software-driven call processing capabilities (Signalling System 7) in
New Jersey, which enables Custom Local Area Signalling Service (CLASS) and
Integrated Services Digital Network (ISDN) services.

- The regulatory environment affects the evolution of the network. Depreciation policies
and the nature and extent of regulatory incentives can accelerate or retard the rate of
technology deployment. :

A technology/service correlation matrix defines the mix of services that can be offered at a
ngen point in time. Because metworks are ‘made up of various vintages of technologies, not all
servxces will be available to all users. The services available to a particular user are limited by

— s

locations. In fact, such large users may turn to competitive systems and/or customer premises
equipment solutions to overcome the lack of uniform LEC network capabilities at all user loca-
tions. :
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In general two models of technology and service deployment can be defined: (1) Supply Push;
and (2) Demand Pull. The first model suggests that technology deployment not only satxsf:es

pent-up demand, but also stimulates market growth. The major risk is that investment may be
underutilized or stranded.

. The second model is a risk averse deployment strategy. Technology is deployed to meet well de-
fined customér demand. A long-term risk of this second strategy is that customers will turn to
non-LEC sources of supply for specific services as well as the potential loss of new revenue
streams if capabilities are not available when customer demand does materialize.

In New Jersey, similar to other regions in the United States, the LECs have traditionally fol-
lowed a technology deployment path primarily defined as demand pull. However, the two de-
ployment models provide alternative strategies for the evolution of New Jersey's network.
Should the service capability of the network be inadequate to meet the needs of the state’s resi-
dential and business customers, the LECs may be encouraged, if not required, to adopt a more

aggressive (supply push) deployment strategy. If the current service levels are deemed suffi--

cient, and the evolutionary pace of the LECs technology deployment plans is acceptable, a
demand pull strategy may be sufficient.

The state of New Jersey’s infrastructure is defined primarily by the condition of NJB’s
network technology composition.

The largest LEC in New Jersey is New Jersey Bell (NJB) with approximately 97.3% of all access
lines. As a result, NJB's technology deployment schedule defines the services available to the
majority of the state’s telecommunications users. The LECs differ not only in size, but also in
the type of geographic regions and markets they serve. For example, approximately 32% of NJB
access lines are classified as business lines, while United and Warwick have 20% and 11% of
their respective lines classified as business lines. This implies different service and technology

deployments may be appropnate for different markets and geographic locations served by the
LECs.

The three New Jersey LECs are responsible for deploying technology and services in
their respective franchise areas. The rate of this technology deployment and evolution,
however, varies along the three primary technology components.

The rate of digitalization is higher in United’s territories than within NJB regions. However,
the digital ITT switches in United's territories are not equipped with the capabilities to support
" new telecommunications technologies and network applications (e.g., Integrated Services Digital
Network - ISDN or network-based, software-driven call processing capabilities - Signalling
System 7). According to United’s network plans, these switches should be replaced by the mid-
1990s. NJB is in the process of upgrading all of its analog switches that are not 1A-ESS
technology, today’s best analog switch. This upgrade should be completed in the 1993 to 1994
time frame. It is expected that these analog (1A-ESS) switches will remain in the network until

the late 1990s. United will upgrade its remaining analog and electromechanical switches by
1994, .

Fiber is being deployed in all new interoffice routes and interoffice rehabilitation projects.
However, currently 37% of all interoffice routes in New Jersey have a fiber presence. This rep-

resents approximately 51% of all interoffice circuits. Broadband services cannot be xmplemented
along non-fiber routes.
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In the distribution portion of the network, a limited number of access lines are supported via
fiber feeder facilities. In New Jersey, approximately 3% of all assigned pairs are supported via
fiber feeder. Except for fiber to the home trials, no residential customers are served via f iber.

New Jersey Bell has widely deployed network-based, software-driven call processing capabilities
(SS7), and, as a result, approximately 81% of the state’s telecommunications users currently have
access to services based on these call processing capabilities. By 1995, both United and Warwick
stated they expect to support these call processing capabilities (SS7). '

New Jersey’s telecommunications infrastructure is capable of providing enhanced voice
services and narrowband data services on a nearly universal basis.

More than 99% of the state is served by stored program control switches and as a result, most ;
end users have access to enhanced services and features, such as custom calling services and’
CLASS services. In addition, because the substantial majority of the state’s access lines are sup- :
ported by network-based, software-driven call processing capabilities (SS7), future services can
be more quickly and easily implemented. Based on the business as usual plans outlined by the
state’s LECs, the majority of the state will be served by digital switches and advanced call
processing capabilities by 1995. Those locations not served by digital switches will be served by
1A-ESS analog switches. As a result, users will have access' to advanced features that take
advantage of these advanced call processing capabilities. However, those users with access to
analog switching technology only will not be able to take advantage of digital services (e.g.,

ISDN). As the analog (1A-ESS) switches are phased out during the remaining part of the
decade, this will become less and less of an issue.

The current infrastructure is capable of providing wideband and broadbaind services to
select business, government, and interexchange carrier end users.

High-capacity transport (wideband or broadband) services require digital T-1 carrier transport,
which can be provided over copper facilities. Wideband services are generally available only to

.ﬁﬁnmnm NAAL

large business and government users (on special dedicated access lines). In the future, with the
advent of wideband switching, these services will be supported by the public network.

Broadband services are currently available to business, government, and interexchange carrier
customers. Because these transmission speeds cannot be supported on copper twisted pair facili-
ties, broadband services are limited to coaxial cable or fiber transport.

As cost-effective fiber facilities are deployed first in the interoffice portion of the network, and
then the distribution facilities, more and more users will have access to high capacity services..
Based on the current deployment plans, the interoffice facilities should be all fiber by 1998.
However, access to fiber-based broadband transport capability will remain limited primarily to
large businesses, government agencies, and interexchange carriers during the 1990s.

The LECs will continue to introduce new technologies into the network to support both
cost reduction efforts and provide new services.
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The following baseline plans were outlined by the LECs as the timetable for 100% completion of
the deployment of the specified technology. - : ’

Network NJB United Warwick
Component Plan Plan Plan
Digital Switching =t 2001 1993 19907
SS7 Signalling 1993 1995 1995
Fiber Interoffice 2000 1995 1993
Fiber Feeder 2020 2010 N/A
Fiber Distribution - L 2030 2020 N/A

Based on the above plans, advanced network features that require SS7 signalling will be available
to all of the state’s telecommunications users in the 1995 time frame. Digital services will be
available to the majority of users by the turn of the century. Finally, broadband services are
expected to be available to all users (business and residential) in the 2030 time frame,

New Jerﬁey’s current _telecommunicationé infrastructure, capital expenditurés, and qual-
ity of service are comparable to other Bell Atlantic states, other U.S. LECs, and in the
case of international comparisons, highly developed foreign countries. ' :

By all relevant and available measures, New Jersey's current infrastructure is comparable to - if
not above average - in comparison to: (a) other ‘Bell Atlantic states; (b). other U.S. LECs, and
(c) highly developed foreign countries. Moreover, New.Jersey is a world leader in the deploy-
ment of SS7, the signalling system that will serve as the basis for many "Information Age" ser-
vices in the 1990s. S L : . : :

By the mid-1990s, New Jersey should remain (given current LEC technology plans) in the

mid-range of LECs in terms of deployed digital switching and fiber technology. In addition,

because other LECs are expected to increase SS7 deployment, NJB will lose its advantage in sig- -
——nalling technology deployment. o

We compared the quality of service statistics provided by LECs in New Jersey to applicable
regulatory standards in the state as well as to the quality of service performance of other large
telcos across the country. The performance statistics indicate that both NJB and United are
performing at or above the quality of service standards adopted by the NJBPU. Additionally,
the comparative statistics demonstrate that overall quality of service performance has improved
in New Jersey in recent years. Furthermore, the performance of NJB, the largest local exchange
carrier in the state, is on par with, or exceeds, the quality of service performance achieved by
the other RBHCs across the United States.

THE ROLE OF TELECOMMUNICATIONS IN ECONOMIC DEVELOPMENT INITIATIVES

The role of telecommunications in economic development has taken on increasing significance
during the past few years. The role of telecommunications infrastructure in economic develop-

ment is also now recognized as critical by government of ficials-and-policy makers-in-their-poli ]
statements, reports, and studies, such as the NTIA’s comprehensive examination of the telecom-
munications infrastructure in the United States. Additional evidence of the increased signifi-
cance of telecommunications in economic development is provided by numerous examples of E
organizations that use telecommunications for competitive advantage. ' ‘ -‘
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Jersey vis-a-vis other areas are reported separately.

Interviews were conducted with economic development program managers and executives of
relocating businesses to understand the role of telecommunications in economic development ini-
tiatives and programs. The experiences of economic development managers and executives of
relocating businesses provide highly relevant perspectives on the impact of advanced telecommu-
nications upon the attractiveness of a particular area for business location. Responses on the
relative role of telecommunications in economic development or business relocation in New.

e

The increasing role of telecommunications in business can be traced to fundamental
forces in the business environment, including the increasing intensity with which busi-
nesses use information and communications, and the increasing importance of
telecommunications-intensive industries in New Jersey and the nation’s economy.

Based on the discussions with four survey groups, economic development managers and
executives in relocating businesses both in-state and out-of-state, it is evident that the role of
telecommunications in today's business environment is increasing. Several factors contribute to
the increased role of telecommunications in business.

The vast majority of respondents in all interview populations indicated that companies are be-
coming more information-intensive. The overwhelming preponderance (at least 85%) of eco-
nomic development managers in major U.S. cities, executives in relocating businesses in New
Jersey, New Jersey economic development program managers and executives in relocating busi-
nesses outside New Jersey supported this assessment.

A significant majority of interview participants in -all survey groups also believe companies are
becoming more telecommunications-intensive. Essentially, all of the economic development
managers in major U.S. cities reported increasing dependence upon telecommunications, along
with the substantial majority of the New Jersey economic development managers. Of the
executives in relocating companies, 86% of the New Jersey respondents believe their companies
were becoming more telecommunications dependent, while three-fourths of the respondents
from outside the state had witnessed this phenomenon.

Additionally, the industries expected to provide the greatest potential for economic growthin——

the future are generally considered telecommunications-intensive. Economic development man-
agers both in New Jersey and in major U.S. cities identified services-producing industries more
frequently than goods-producing industries as those- expected to provide the greatest potential
for future economic growth in their areas. Economic development managers within the state of
New Jersey were nearly unanimous in their expectation that this would occur, as essentially all
of these respondents identified services-producing industries. In comparison, only one-third of
New Jersey economic development managers selected one of the goods-producing industries as
those expected to provide a strong potential for economic growth in the future.

The linkage between high growth indﬁst’ry and high telecommunications intensity is shown by

the fact that the higher growth, services-producing industries are considered more:

telecommunications-intensive than goods-producing industries. All four groups of respondents
evaluated services-producing industries as more telecommunications dependent than the goods-
producing industries. Furthermore, although the specific industries identified varied by survey
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group, all four groups of respondents ranked the finance, insurance, and real estate category and
the services category in the three most telecommunications-intensive industries (as listed below):

U.S. New Jersey U.S. New Jersey
Rank ED Managers ED Managers Business Business
1 F.LR.E. FILRE T.CE.GSS F.LR.E.
2 Services Services F.IR.E. Manufacturing
ad Manufacturing . =~ T.CEGSS = Services Services
F.LR.E. - Finance, Insurance, and Real Estate o ,
T.CEGSS - Transportation, Communications, Electric, Gas, and Sanitary Services

The role of telecommunications in the business environment is clearly becoming more impor-
tant as indicated by economic development professionals and executives involved in_relocation
decisions. The increasing role of telecommunications can be traced to fundamental forces in
the business environment including the increasing intensity with which businesses are. using in-
formation and telecommunications services, and the increased importance of

telecommunications-intensive industries, both in New Jersey and nationwide.

Telecommunications is important to a company’s ability to comﬁete in ~'t-oc-lay’s bhs_i_x_:_éss
environment. _ " .

A significant majority of the respondents in all survey groups reported that the availability of

advanced telecommunications services is important to a company’s ability to compete in today’s

business environment. Economic development managers from major U.S. cities were nearly

unanimous in their opinions that such capabilities were important. Similarly, the overwhelming
majority of both groups of New Jersey respondents (the economic development representatives:
and the executives in relocating companies) considered the availability of telecommunications

important for company competitiveness, while three-fourths of executives in relocating busi-

nesses outside New Jersey agreed that advanced telecommunications services played an impor-

tant role in remaining competitive. '

A*majoritroﬁheﬂ'espondeﬂtsbiwthewan'euS—surfveryfgmup&alsoJJeliey,ethhaLthefcgs,Lof tech-
nologically advanced telecommunications services was important to a company’s ability to com-
pete today. The substantial majority of executives in relocating companies identified cost as
important or critical; somewhat less but still a majority of economic development managers
believed cost was important or critical to company competitiveness. '

When the respondents’ assessments of the importance to competitiveness of telecommunications
availability and cost are compared, it is clear that the participants rate availability as more
important than cost. Three of the four groups surveyed reported that the availability of tele-
communications services was more important to a company’s ability to compete than cost.
Executives of relocating businesses outside the state were the one group that assessed the cost
of telecommunications services as more important than availability for competitiveness.

The effect of telecommunications upon a firm’s,ability to remain competitive in an ever more
demanding business environment has been recognized by economic development managers and

relocating businesses alike. An overwhelming percentage of both economic development man- .
agers and executives of relocating businesses agree that both the availability m—cost—of—tele-—.
communications services are important competitive factors in business today. However, the :

availability of telecomriunications services is generally considered more important to remaining
competitive in today’s business climate.
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Telecommunications is expected to be even more critical to a company’s ability to
compete in the future,

Executives in relocating companies agree that telecommunications will become a more impor-
tant competitive factor for their businesses in the future. Almost all survey respondents
believe that the availability of telecommunications services will be more important for their
- company’s ability to compete in the future, i.e., over the next three to five years. -Over 93% of
executives within the state of New Jersey considered the availability of telecommunications
services important or critical for future competitiveness, while 85% of executives outside the
state responded similarly. Furthermore, these assessments of the future importance of
telecommunications availability as a competitive factor represent increases over the similar
evaluations of today’s importance. The implications of these separate assessments is that tele-
communications availability will play an mcreasmg role in the competitiveness of the business
community in the near term future.

Executives in relocating companies also report that the cost of telecommunications services will
be important for future competitiveness of their companies. The overwhelming majority of
executives from New Jersey identified cost as either important or critical for the future com-
petitiveness of their companies, as did executives outside the state. These evaluations of the
importance of telecommunications cost as a competitive factor also represent increases over the
similar assessments of its importance in today’s business environment. Thus, telecommunica-
tions cost will play an increasing role in companies’ ability to remain competitive in the future.
This was true for both New Jersey and out-of-state respondents.

Executives in New Jersey more frequently evaluate the availability of telecommunications ser-
vices as important to a company’s ability to compete than the cost of those services. In con-
trast, executives from relocating companies outside the state more frequently conmdered cost
rather than avaxlabxlxty, as important to competitiveness.

Executives of relocating companies have recogmzed the increasing role that telecommunications
will play in the future competitive environment. They have further indicated that both the
—avarlabﬂltrand costof telecommunications services will-have a more significant impact upon
the competmveness of their businesses in the future. Finally, executives of relocating compa-
nies in New Jersey attribute greater importance to the effect of the availability of telecommu-
nications on competitiveness rather than cost. '

Telecommunications is a significant consideration in the business relocation process.
As such, telecommunications has clear ramifications for economic development initia-
tives seekxng to attract/retain businesses in New Jersey.

The four groups surveyed not only consider telecommunications xmportant for thelr ability to
‘compete, but they also consider telecommunications an important factor in business relocation
" decisions. Telecommunications availability and cost were ranked along with other factors
businesses evaluate in their relocation decision. With the exception of New Jersey economic
development representatives, the availability of telecommunications services is regarded as an
important factor in the location decision process (in terms of relative rank among all factors).
-Executives in relocating businesses éspecially identify the factor as important, as attested by its

ranking of 4th among more than 20 factors by executives of relocating companies in New
Jersey and 6th by executives of relocating companies elsewhere.

Economic development representatives and executives of relocating businesses also differ in
their assessment of the impact that technologically advanced telecommunications services within
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a state would have on that states ability to attract and retain businesses. Economic develop-
ment representatives assessed the impact as particularly favorable, as 97% of U.S. economic de-
velopment managers and 91% of New Jersey economic development managers considered the
impact as either slightly/significantly. positive. Although many executives in relocating busi-
nesses believe the impact would be favorable, the assessment of its impact was not nearly as
strong. Forty-four percent of executives in New Jersey relocating businesses and 42% of re-
. spondents in relocating businesses outside the state reported the, favorable impact of advanced
telecommunications capabilities in their future focation decisions. o e

103

The importance of evaluating telecommunications issues within the business location process is
clearly gaining acceptance. Both economic development managers and relocating ‘businesses
noted the importance of the availability of advanced telecommunications services to the reloca-
tion decision; the cost of telecommunications services was deemed somewhat less important.
Furthermore, economic development managers were nearly unanimous in their belief that tech-
nologically advanced telecommunications services would positively impact a state's ability to
attract-and retain- businesses. L . :

These findings support the conclusion that telecommunications plays an-important role in eco-
nomic development and will be even more important in the future.. The results of these analy-
ses demonstrate that the availability of an advanced telecommunications infrastructure can pro-
vide a significant contribution to the general business .and economic climate in the state of New
Jersey. : . R

1

TELECOMMUNICATIONS OPPORTUNITIES IN EDUCATION .. - - =« - "~

The observations and conclusions .below serve as a summary of the major issues surrounding
the application of telecommunications to education -in the United States overall, and :in New
Jersey in particular.

-

- Telecommunicationscouldvhelp -address: éoxﬁé of .the mafg-zr...prébieins. _c_urreﬁﬁi- fi@iﬁg

...
.:4

» educational-institutionsteday.

Major problems facing the U.S. educétional system today include unsat_isfaétdry edﬁcationla'l
_performance, budgetary pressures, and potential teacher shortages. Education provided over a
network - so-called distance learning - could address many of these concerns.

Distance learning can help improve educational quality by eliminating. the geographic con-
straints which have traditionally prevented experts in specific fields from reaching a regional,
or even national, audience. Telecommunications can be used to expand the breadth of instruc-
tion in the nation’s schools, not only increasing the value and diversity of the education, but
also increasing student interest and participation in school. Finally, distance learning can help
bridge the gap between educational *haves" and "have nots." Any school or student could have
access to the same teaching experience.

In providing this expanded curricula, distance education can also help to reduce the costs of

providing specific courses by virtue of the cost sharing gained through.wide disse_mination of . B
distance learning courses. . Telecommunications can also heime——.'

build the technological skillbase in the nation’s student body necessary for effective perfor-
mance in the marketplace.
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K A broadband, switched telecommunications network offers great potential for facilitat-

ing the implementation of two-way interachve voice, data, and video distance learning
technologies.

With a high-speed, digitally switched public telecommunications infrastructure, educators could
create two-way, fully interactive video and audio environments for providing distance training.
Such an educational environment could simulate the close student-teacher bond, which is the
fundamental strength in traditional classroom training. At the same time, the span of the
public telecommunications network could allow the inherent benefits latent in the distance edu-
cation concept to be realized: expansion of the traditional classroom environment, sharing of
expert resources on a broad scale, cost efficiencies from economies of scale in instruction de-
livery, and creation of entirely new learning experiences. For example, the interactive video
network developed by Bergen County Schools in New Jersey is a leading edge application of
distance learning using fiber-based telecommunications technology.

While greatly expanding opportunities in video-based education, an advanced public telecom-
munications network offers potential to expand the use of computer applications in the learning
process. Just as computer systems have emerged as essential tools in the business world,
computer-based training is now possible using multimedia workstations and high-resolution
displays. High-speed telecommunications networks will create a new way for teachers and stu-
dents to interact - remotely, dynamically and efficiently. The network could assist educators
in creating a more productive and creative work force in the future.

Given the number of distance learning activities in New Jersey and across the nation,

there appears to be widespread acceptance that the benefits of distance learning can
be realized in the near term.

Based on a study by the Office of Technology Assessment, 49 of 50 states in the United States
have incorporated at least one program dealing with the application of telecommunications to

education, and more than 20 states, ‘including New Jersey, have implemented four or more
programs.

Because of limitations in the existing technological capability of the public-switched
telecommunications infrastructure, its use has been somewhat limited in the delivery

of distance education.

The nature of interaction over an educational network should replicate as closely as possible the
"live,"” instructor-led classroom experience. At a minimum, educational networks must be able
to support one-way full-motion video transmission, as well as data and voice. Educators are:
calling for their distance learning networks to provide increasing levels of interactivity.

communications and in the delivery of low-speed data transfer services. For high-speed trans-
fer of data files and video-based training, education researchers, teachers, and students must
use specialized private networks or lease‘dedicated (nonswitched) facilities.

)/ Currently, the public-switched telecommunications infrastructure is used in education for voice

mission rates required for basxc telephone voice conversanons. Generally speakmg, upgrades to

the infrastructure have yet to be made that will allow the public network to provide high data
rate, flexible communications services.

Other technologies currently used for distance learning today not only have serious flaws but
are too costly for most institutions to deploy unilaterally. While educators have employed a
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number of alternative technologies in distance education - broadcast, satellite, microwave,
cable, and private networks - each has some limitations in capacity, flexibility, and nature of
interaction. Further, the significant cost to an institution of implementing a switched broad-
band system on their own can pose a severe impediment to implementation, S

Network providers face a wide range of choices in the design of distance learning networks. - . -

T

““because the "ideal solution" is niot in place today. . Educational networks tend to be designed in-
stead for specific applications: data transfer, video transmission, educational broadcasting, etc.
They employ various transmission media, from copper to fiber to satellites. Today, educational
networks may be operated by local exchange carriers, not-for-profit institutions or consortia,
for-profit corporations, or some combination. As a result of this diversity, a patchwork of
application-specific educational networks exists today.

The "ideal solution" must meet the following requirements:

- Reach the largest possible number of educational facilities, so that many may benefit
from the resources available

- Have enough capacity to transmit two-way interactive, full-motion video signals as
well as data and voice, since the distance learning networks should be able to replicate
the "live," instructor-led classroom experience

-~ Be cost-effective

- Be extremely flexible and €asy to use, so that the network does not tax the technical
expertise resident at individual_educational institutions '

Only by meeting these objectives will the full potential of distance learning be realfzed. One
possible solution that could meet these requirements is a ubiquitous, switched broadband net-

work. Educators have indicated that a switched broadband network could meet and exceed the
requirements of the “ideal solution.” o : :

t B

-States that have emphasized planning and cooperation between various parties inter-
ested in improving education have been the most successful.

In most human endeavors, planning and cooperation are essential to the success of complex
projects. In the area of telecommunications in education, a broad range of social, technologi-
cal, regulatory, and financial issues become intertwined. In addition, a wide range of
organizations is active in educational issues. For example, the federal government, state gov-
ernments, universities, local government and school districts, and private industry have all con-
tributed to the advancement of telecommunications into the educational process. :

 Those states that have emphasized cooperation between state agencies, local municipalities,
- school districts, and universities have been the most successful in producing a telecommunica-
tions plan for education. These groups comprisg more than just public agencies and regulatory
bodies. The private sector - in the form of hardware designers, network operators, etc. - must
also be part of the dialogue. Only by working together will the benefits of a long-term vision

of-distance-learning-be realized:

The wide range of choices available in the design and function of telecommunications applica-
tions compels states to carefully study their options. As a result, states- must evolve, rather
than leap, into statewide telecommunications plans for education through the implementation of

Deloitte &
I-27 s __ Touche pu

L\




pilot programs. These initial studies enable the organizational, financial, and operational struc-
tures and methodologies to develop on a small scale, before widespread implementation.

As was well-documented in Linking for Lgam'ing, new teaching methods must be developed

..for_the effective implementation of distance education.. This concept is_reinforced-by the pu~. .. .. . ..

merous in-service training modules which have been incorporated into a large number.of dis-
tance-learning programs,-such-as-in-Bergen-County—in—New—Jersey:- —The—develepment oﬁ‘-dm
~tance teaching skills can be greatly facilitated through the use of' “pllOt programs. 7

A wide range of agencies are involved in New Jersey educational telecommunications,
but no central planning process currently exists.

The success of New Jersey in implementing pilot distance education programs has been the

result of the ad hoc initiatives and informal cooperation between a number of different state
and local agencies.

For example, the Department of Higher Education is attempting to develop a statewide video
network to link all of the colleges and universities in the New Jersey. At the same time, pro-
gram administrators for JVNCNET, the New Jersey node of the National Science Foundation
Network, have set a goal of linking all state institutions for higher learning with a high-speed
data network. Centralized coordination betweén these two initiatives may offer the opportunity

for both improved effxcxency and increased service levels for the telecommunications needs of
the colleges and universities in the state.

Given the complexity of deploying an advanced network, the numerous parties involved, and
the importance of educational goals, central coordination would help ensure that an optimal and
timely solution is reached for education on a statewide basis.

New Jersey has several activities underway that use advanced telecommunications to
enhance education. However, budgetary coustraiuts may slow efforts by educators to
deploy technology for education.

— New Jersey has played a lead role and benefited from the federal STAR | School Program and

the 1mplementat10n of satellite downlinks in the state’s schools. The state has also been in-
volved in the development of two-way interactive video systems, Instructional Television Fixed
Service (ITFS) technologies, and data communications networks. This experience base will
clearly benefit New Jersey as it continues to develop an educational telecommunications polxcy,
as it has gained valuable experience in systems 1mplemenmtxon

Because of budgetary constramts the Department of Higher Education is not currently able to
fund its New Jersey Intercampus Network data and video systems programs. Ongoing actmty
in this area is dependent on informal organizations and coalitions of interested parties in the
state. Also, the state did not receive funding for the Mid-Atlantic Resource Consortium

{MARC 5) proposal for the second round of funding under the federal STAR Schools
Programs.

A significant opportunity ex1sts to advance the publlc agenda for excellence in educa-

{ fe;:’ F tion through |mnrove_inis_to_the_telﬁnnmmunmahons_m&astmctum
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In-Néw Jersey, as in the nation overall, educators and publxc offncxals are seeking to raise the
level of performance of students in basic skill areas such as language, mathematlcs and the
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