I. EXECUTIVE AND PROJECT SUMMARY

2 1 L I-1. EXECUTIVE SUMMARY .

BACKGROUND

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
telecommunications infrastructure in the state. As the state’s economy has shifted from a stroog
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.
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
telecomraunications in New Jersey. Historically, the NJBPU’s 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
capabilities from all consumers, the study was structured to provide additional perspective on
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.
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- The specific objectives of the study, as. developed by the NJBPU, were structured to- identify
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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g - Analyze the sources of future demand for more advanced telecommunications services,

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

f - Identify opportunities to strengthen the quality and cost-effectiveness of health care ser-
vices that employ telecommumcatnons -

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

= Evaluate the relationship between progresswe 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 implications of evolvmg the umversal service concept of

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

STUDY APPROACH AND METHODOLOGY

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 decxs:on-makmg, education and health care professionals, and representatives of vari-
ous state agencies. In addition, each interviewee/respondent prov:ded their perspectives on the
current and future importance of telecommuaications 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_wa,s_alsn_gathexechmm_a_vanet;Lof_soumes_t
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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 followmg 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 III
of the report;

- Regulatory policies in New Jersey have essentially achieved the universal service. 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 sophisticated

-iocat-exchange network-capabie -of supporting not only high-quality basic setvice 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 telecommuaications 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 Iocal exchange network capable of supporting not only high-quality basic
service but also many enhanced voice and dats 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 NIB. Coupled with its low rates, the state can claim a high rate of telecommunications
technology deployment and the widespread availability of advanced telecommunications products.. ..
- 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 internatioiial 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 reguiatory 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 quahty of serv:ce 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) sbility 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 communicate with voice
and data.

The personal computer has been a Daﬂ_qf_the_ofﬁce_and_hnme_enﬁmnmemior_onlﬂ_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,
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 fime, consumer video eqmpment 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-

~rating "computer~like” -features; —Today, at=homre users likely have sepurate devices 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 metwork 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
the 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 elemeat 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 sot 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 telecommumcauons 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 felecommuting appli-
cations to interactive educational programming to switched video entertainment services.

- The Cable TY 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 appllcatlons 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
consurner video applications. These applications are likely to include the following:

- Residentiaj units may serve as home base for small businesses or telecommuters. Busi-

employees to perform their jobs at locations other than the traditional _]Ob 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 eguipment 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
sharpl—y.—‘lihe—examples_seLouLahoxe_mpmem_an view of vear 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 pelicy _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 oaly significant financial resources but also significant ' _
" fead time. “The pravision of advaticed “telecommrunications technologies—at—an-accelerated-rate —-———— |
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
transiates into potentially higher costs to those who would benefit from these public netwerk
_ 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 deploymernt 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 adunce the public agenda for excellence in educa- W
@ ‘ tion through improvements to the telecommunications infrastructure. JQAQ’U/

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.

An advanced telecommunications infrastructure pfesents an opportunity to help address these

-I4pressmﬁocm—msues—Brprovrdmg—schvots—m—the—sme—wﬂt—gtnerauy 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.
This could foster equity in education and a more diverse curriculum, and help address the prob-
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.

Dlstance learning using telecommunications could help address some of the major prob-
lems facing educational iostitutions today and can enhance the learning process,

- 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

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

cantly enhance the educational process.

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 planaing and’

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

11811}

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, C o

Similar initiatives can be found it 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 instituticns 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 initiatives, -
the opportunity for centralized coordination, which would improve efficiency and better meet
the telecommunications needs of the colleges and universities in the state, L

Kl

Those states that have emphasized cooperation between state agencies, local municipalities,
- school districts, and universities have been the most successful in producing z 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. :

e —-Strong-motivation;-espectally in-the areasof “tmproved qiality of care and cost reduc-
- tion, exists for Increasing the use of telecommunications and information technologies
@) in the health care industry in New Jersey.
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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 servxces.

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 medica!
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 decxsxom-makmg, leading to ‘more, well informed patient care deci-
sions.

Together with these information-based technologies, image-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 2
number of experts over a high bandwidth telecommunications network. These advanced i unag-
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 vndeoconferencmg and diagnostic imaging applications can help to bring the highest

level of medical care to & 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 patlents to urban hospitals and improving health care in the state’s more remote areas.

" Statewide availability of advanced telecommunications metwork technology could help
@ reduce disparities in the de!ivery of health care serﬂees.

Internal computing and ,_mformatmn transfer capabilities are already being enhanced in hospitals

voeoe .—in.New_Jersey....As. these_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 encourage deployment of xn advanced telecommtmicatibns 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 businesses be-
cause of their rapid growth, fow-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. . ) S

The increasing role of telecommuaications 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 ar¢ now widely recognized as a “compétitive

LF 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 location decision-
__ making process, especially for companies in the service-producing sector. Thus, telecommunica-
tions can serve as a "lever” to enhance the attraciiveness of @ stute for business—inthe ————
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 typicaily
does not generate environmental hazards, this will also provide an indirect benefit to the state

by helping to mitigate the impact of additional environmental/polllutan;tl_qont_:ems_.

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 throughout the state, the telecommunications network must have these mew
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 2 statewide
advanced telecommunications infrastructure to enhance the future economic c¢limate of the state.

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

ootk gt locations with-fewer-than—-100-émployees. _Thus, small business_operations 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, t¢ 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
econcmic development and business retention.

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

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

" teleconimunications-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 in telecommunrcatlons-mtensrve sectors are forecast to significantly exceed
the growth rate of other industries. Exghty-—ﬁve percent of New Jersey's employmient growth
between 1988 and 2000 is expected to come from the services- -producing sectors of the economy.
The servrces-producmg 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
f utnre

The state’s ability to realize ant:cnpated economic Srowth is "at’ nsk" 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 4 "conipetitive edge” to attract and retain these businesses.

Regulatory philosophy across the country is subportive 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 evaluating 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 moreg
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. .o

.“.-Acl'_c-ht_ronally, there has been 2 srgmf icant 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 telecommunicatior:s 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 promote 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 bemg
evaluated by regulators in other jurisdictions across the country. For example, the Rate Stability
Plan (RSP), which curreatly governs New Jersey Bell, is an effective combination of the various

forms of alternative regulatory models. The RSP caps the rates for- essentially -zill’_exi's'ting'_’

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 NIB to optimize
earnings by introducing new products and services, pursuing cost containment and operating
efficiencies, and continuing to depioy new technology.. - Lo e

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

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 résources 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-

_ gressive and extreme, based on the degree of acceleration as compared with business-as-usual

plans. -

I-12 | - Touche

FEEEE]




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 depioyment. 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 pubiic 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 teclmology deployment. In fact, except for the pezk 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 oaly 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
 norninal annual revenute increases. The annual increases in required revenues under the moder-

—ate_and_aggress:ve-scenanos-apprommate—the—anuezpated—mﬂ&ﬂen—rate—ﬁf—d%—te —-6%)—during

the ten-year period.

It should be recognized that all of these accelerated investment scenarios incorporaté 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 reasomable. 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 demographi¢c 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 pop-_ )

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 totaj 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-

vestment required for the fiber cable and electronics required to offer "Information 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 additiona! 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-
commupications 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

- ~—to-date—in-New-Jersey—thelowestbasic-exchange rates in the couniry. 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 bemefits from an advanced telecommunica-
tions network, as well as its successful regulatory framework and favarable 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 2 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

OBIJECTIVES OF THE STUDY
More specific objeCtives for the study-included the 1 ollowing:
- 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 iafrastructure
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 prov:dmg 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 incentives 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 $cope 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 te 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 health 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 inf ormation-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 telecommuriications network,, current telecommunications tech-

nology in place, and product and—servicrdeﬁvery—capabﬁiﬁes—was—peffarmed.—'mejsmdy_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 inciuded 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-
nence cost efficiencies anticipated from the deployment of pew technology. This exercise
provides the basis for evaiuating the trade-offs between the anticipated benefits of advanced
e _ 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 sigoalling. The network services available to a given user are defined by the
cornbination of the three core technology components available at the end users Jocation.

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 & 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 eavironment. 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 Loca! 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
given point in time, Because networks are ‘made up of various vintages of technologies, not all
services will be available to all users. The services available to a particular user are limited by
i the-least sophisticated-technologies deployed-at the end user’s location.  This can be a real prob-

lem for large, multi-location business end users requiring uniform services and capabilities at all
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 satisfies

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 metwork.
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 aceeptable, a
demand pull strategy may be sufficient.

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

The fargest 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 onlty 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 appropriate 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 (IA-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 pew 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 implemented
along non-fiber routes.
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In the distribution portion of the network, a limited number of access lines are supporied via
fiber feeder facilities. In New Jersey, approximatety 3% of all assigned pairs are supported via
fiber feeder. Except for fiber to the home trials, no residential customers are served via fiber.

New Jersey Bell has widely deployed network-based, software-driven call processing capabilities
(S87), and, as a result, approximately 81% of the state’s telecommuanications 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 (8S7). :

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 js served by stored program control switches and as a result, mast ;
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 (S87), 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
IA-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 amalog (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 broadband 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

Y T

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 fo 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 mew technologies into the network to support bath
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 Blan Elan
Digital Switching * - 2001 1993 S 1990 -
SS7 Signalling 1993 1995 1995
Fiber Interoffice 2000 1995 1993
Fiber Feeder 2020 2010 N/A
Fiber Distribution : S 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 ceatury. Finally, broadband services are
expected to be available to all users (business and residential) in the 2030 time frame.

New Jershy's current telecommunications infrastructure, capital expenditures, 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 availabie 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. Ce e L ; : S

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, NIB will lose its advantage in sig- -
——nalting-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. Additionaily,
the comparative.statistics demonstrate that overall quality of service performance has improved
in New Jersey in recent years. Furthermore, the performance of NIB, 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 ficiatsand policy makers-in-their policy —— 1
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
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-
pications 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

.

The increasing role of telecommunications in business can be traced to fundamental
forces in the business environment, includiug the increasing intensity with which busi-
pesses 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 ecomomic growthim———

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 industry 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 mbre 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 caiegory 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. FLR.E. T.CEGSS F.IRE.
Services Services F.LR.E. Manufacturing
.3, Manufacturing T.CEGSS ~ Services Services
F.LR.E. - Finance, Insurance, and Real Estate ‘ T ,
T.C.E.GSS - 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. o '

Telecommunications is important to a company’s ability to comﬁete in .'t'm'ia.;y’s hhs_i_qé_ss
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) ¢onsidered 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 majority—of—t-he—respon&e&ts—i—n—the—varieus-suwey—gmups_also_beliemd_thar_the_m_st_of 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 avaifability and costof tele——————
communications services are important competitive factors in business today. However, the -

availability of telecommunications 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 simiiar
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 piay 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 cons:dered cost,
rather than avaﬂablhty, as important to competitiveness.

Executives of relocating companies have recogmzed the increasing role that telecommumcatlons
will play in the future competitive environment. They have further indicated that both the
—avaﬂabrhty—and—cost—of—telecommumcatrons—serwces—wﬂl—have—a—more—srgmﬁcanﬁmpacl upon

the competitiveness of their businesses in the future, Finally, ¢xecutives 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 seekmg to attract/retain businesses in New Jersey.

‘The four groups surveyed not only consider telecommunications 1mp0rtant for their ablhty 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 especially 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 state’s ability to attract and retain businesses. Economic develop-
went representatives assessed the impact as particularly favorable, as 97% of US. 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
telecommunpications. capabilities in their future location decisions. o ' -

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. . T . :

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, : . L

TELECOMMUNICATIONS OPPORTUNITIES IN EDUCATION .. - - - "~
The. observations and conclusions .below serve as a summary of the. ﬁlﬁjo;f issues 'surro_l.m_di_il_g
the application of telecommunications to education in the United States overall, and :in New
Jersey in particular.

-

) Telecommunications-could.help -address- Soaié of .the mafg-;r'.'prébieins‘ _c_urre:itii facmg

"BEREBERERERERERE

) educational-institutionsteday.

Major problems facing the U.S. educaitional system today include unsat_isfaétdry ec_li.lcationlai
_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 nationai, 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 dissemination of

distance learning courses. = Telecommunications can arsﬁ_h‘etp—aﬂeviate—teacher—s-hﬁrfages.—and---—-...

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 lnteracture volce, data, and video distance learning
technologies,

With a high-speed, digitally switched public telecommuaications infrastructure, educators could
create two-way, fully interactive video and audio environments for providing distance training.

- Such an .educational environment could simiulate the close student-teacher bond, which"is the -

fundamentat strength in traditional classroom training. At the same time, the span of the
public telecommunications network couid 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 telecommuaications 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 acceptauce 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,

SZ\ 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 ed_ucational network should replicate as closely as possible the
"live,” instructor-led classroom experience. At 2 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.

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

AEENEEEEEANEENEEN

mission rates required for basic telephone voice conversations. Generally speaking, 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

_The existing public telecommunications-infrastructure was designed for-the low~speed trans-—
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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

Network providers face a wide range of choices in the design of g_ims_tggcg_haming...netwerm?, }
“because-the "ideal solution" is 6ot in place today. Educational networks tend to be designed in-
. -stead for specific applicationss data trinsfer, 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 comsortia,

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 mﬁy 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 shouid 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 realiied. One
possible solution that could meet these requirements is a ubiquitous, switched broadband net-

work. Educators have indicated that a switched broadband netwark could meet and exceed the
requirements of the “ideal solution.” o7 . )

-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 telecoramunications 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 comprise 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
- -———0f distance-learningbe 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

ERENNINNNNNNDENRFN

Deioitte &
1-27 - __ Touche gn




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 Link‘mg for Lga_l;njng. new teaching methods must be developed
- —......for_the effective implementation of distance education. . This.concept.is_reinforced by the nu-. ... . ..
merous in-service training modules which have been incorporated into a large number of dis-

tance -learning. -programs,-such-as -in-BergenCounty—in NewJersey.— —'Hie—development of dxs- e _
~tance teaching skills can be greatly.facilitated through the use of-pilot programs. ™ - R a1 1

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 impiementing 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 between these two initiatives may offer the opportunity

for both improved effi 1c1ency 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 2 statewide basis.

New Jersey has several activities underway that use advanced telecommunications to

enhance education. However, budgetary constraints may slow efforis by educators to
deploy technology for education.

— New Jersey has played 4 leud tole and benefited from the federal STAR School Program and
the implementation 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 wili
clearly benefit New Jersey as it continues to develop an educational telecommunications policy,
as it has gained valuable experience in systems 1mplementat10n

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 35) proposal for the second round of funding under the federal STAR Schools
Programs,

a

/J, A significant opportunity exists to advance the publlc agenda for excellence in educa-
i ‘:;' 7 tion through improvements to the: telecommunications infrastructure.
e
n-Néw Jersey, as in the nation overall, educators and publxc officials are seeking to raise the
level of performance of students in basnc skill areas such as language, mathematics, and the
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sciences. At the same time, our educational system is attempting to address operating and cap-
ital budgets problems, and the shrinking supply of highly qualified teachers. An advanced
telecommunications infrastructure presents an opportunity to help address these pressing social
issues.

By implementing a switched broadband telecommumcatmns nctwork New Jersey would be

etter-able to provide educational experiences_of superior..quality-in -the most difficult- inner -
city environment, the most remote rural area, and the most affluent suburb. The resource, ex-
perience, and information sharing, made possible through a ubiquitous 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-
cantly enhance the educational process.

By providing schools in the state with readily available and cost-efficient access to advanced
telecommunications technologies in the public telecommunications infrastructure, educators
would have the opportunity to utilize a broader set of tools in advancing instruction in all sub-
ject areas. With a broadband, switched public telecommunications network, schools and col-
leges could create flexible, mutually beneficial relationships. These relationships would not be
limited by the existence of institution-specific systems but could be made available on a wide-
spread basis to broad constituencies in rural as well as urban areas. In doing so, the agenda for
raising the American and New Jersey educational systems to a world-class level of performance
throughout the population could be more readily realized.

TELECOMMUNICATIONS OPPORTUNITIES IN HEALTH CARE

The health care mdustry will demand more advanced telecommunications capabllmes in the
public-switched telecommunications network in the future. The LECs of New Jersey must
ensure that the telecommunications infrastructure in the state is well positioned to meet the
emerging demands that will be placed upon it by the health care industry in the future. This
will help ensure high-quality and efficient health care service in the state of New Jersey, both
through the 1990s and into the next century. The following observatlons provide the founda-

—tion for this conclusion.

The health care industry needs to simultaneously iucrease quality of sernce and reduce
costs. .

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, pressure on the revenue stream of doctors and hospi-
tals, brought on by prospective payment and managed care plans, and increases in the average
age of the populanon

Compounding these pressures is. the rising ranks of umnSured in the state, whose mablhty to

pay places increased pressures not only on taxpayers ‘but those that can pay for health care ser-
vices,

Improved telecommunications and information technologies could help the industry re-

spond to these pressures.

Telecommunications technologies can help New Jersey hospitals address the problems of rising
costs, the demand for complex services, revenue containment, and the pressure of controlling
the -cost of service to those who cannot pay.
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Trends toward the increased use of information technologies can be readily seen in the state of
New Jersey. Hospitals in New Jersey are making extensive use of a range of information

....Systems: significant penetration exists for patieat accounting, medical-recordkeeping, and -ma- -

terials management systems. Hospital administrators plan further implementation at an aggres-

sive_rate_in_the future, —As-a result,-the benefits-of-information-and-network technologies =im= -~ =~~~ B

creased,_efficiency and improved decision-making - are being realized by New Jersey hospitals.

Within hospitals, health care information systems allow hospital administrators and physicians
to efficiently manage patient care schedules, maintain more accurate and complete medical
records, effectively operate hospital subuaits, keep tighter control of materials, facilitate medi-
cal 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 avail-
able for medical and operational decision-making, leading to more well-informed patient care
decisions.

Together with these information-based technologies, image-based technologies also provide a
means to improve health care efficiency and effectiveness. Specifically, electronic imaging
systems, which convert x-rays and other medical images into digitized form, caa be readily
disseminated among a number of experts through the use of computer networks. Imaging sys-
tems are already being used at leading edge institutions.

These image-based technologies also offer opportunities for New Jersey to greatly improve its

health care service delivery system. Where personal visits are either too costly or logistically
impractical, conferences between these experts and practitioners employing videoconferencing
systems c¢an help to bring the highest level of medical care to a greater number of individuals.
Through teleradiology, 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 diagnostic concept could be
extended to the rural areas of the state, eliminating unnecessary travel by patients to urban

hospitals—and improving health care in the more remote areas of the state. While image-based
technologies may not currently be the primary focus of administrators, these technologies will
be receiving greater emphasis in New Jersey as they mature in the mid-1990s, and after basic
information management systems reach full penetration in the industry, :

As the use of information- and video-based technologies grows within the health care industry,
organizations are increasingly linked externally to one another. Increasingly, hospitals and
suppliers are networking to achieve smoother delivery of supplies, lower inventories, and more
timely payment for goods received. Payors and service providers are communicating using data
links to achieve lower-cost claims processing as wel! as more timely and less error-prone
exchange of information. Hospitals, physicians, and outpatient referral centers are also
integrating relationships, which will increase the level of interdependence and raise the
required level of information exchange.

Such movement toward new organizational structures is directly evident in New Jersey. Ap-

proximately 17% of New Jersey hospitals_are already part of a multihospital network, while the

majority of hospitals are utilizing Electronic Data Interchange (EDI) with suppiiers. OQutpatient
referral centers are growing rapidly in the state, while hospital administrators express the need
to solidify their relationship with physicians in order to increase referrals.

. These increasing organizational linkages, together with the increased use of information and
network technologies within individual institutions, set the stage for greater telecommunications
demand within the health care industry. Health care organizations wishing to share expertise,
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patient records, medical images, and financial data will expect the public telecommunications
infrastructure to provide transmission of the information necessary for efficient operauons and

. -for-improving-the reach-of-guality health-care-delivery. —— — — o v i

— - -Specific healthcare todustry techuology plans-imply cheferated“'use‘uf unﬂ oeed for

~“advanced Information and telecommunications- technologies.

Based on hospital administrators’ plans for implementation of new systems and the level of ma-
turity of specialized technologies, a projection was developed for the implementation of ad-
vanced systems within the health care industry. Information systems for various applications
used in at least half of all hospitals can be expected to reach almost full peaetration over the
coming three to five years. Network technologies, currently being used in selected hospitals,
should see rapid expansion in the middle 1990s. These networks will extend outward from the
hospital or other health care institution setting to suppliers, payors, physicians, partner hospi-
tals, and outpatient referrat centers through the mid-1990s.

Electronic imaging systems will be employed on a larger scale in the 1990s. Video-based sys-
tems, currently employed on 2 limited basis in approximately one-sixth of all hospitals for dis-
tance educatmn could evolve to routine video-consultation capabilities.

These general trends can be deduced from mdustry and market data, and are also supported by
examples of advanced systems actually in operation today. For example, one program is ad-
dressing problems in rural health care through the use of high-speed data networks and
videoconferencing systems linking rural hospitals to university-based medical facilities. In
Connecticut, a statewide network is being used for integrated claims processing. Experiments
in digitized transmission of x-rays are taking place in Boston and Nevada, while physicians and
hospitals aré communicating over data networks in Nebraska and Minnesota.

While the health care technological deployment to date in New Jersey may be somewhat lower
than the nation overall, hospital administrators have aggressive plans for implementing these

1
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technologies in the future. Further, the high physician density, outpatient referral center
penetration, and presence of industry leaders in New Jersey should catalyze demand for
advanced telecommunications technologies in New Jersey in the future.

Strong motivation - improved guality of care and cost reductions ~ exists for increas-
ing the use of telecommunications and information technologies in the health care
industry in New Jersey.

Information technologies have great potential for improving quality of health care services
while reducing delivery costs. An advanced telecommunications network is essential to the ef-
fective 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 c¢ould be used by health care providers to address

more far-reaching issues, such as how to provide health care to the uninsured citizens of the
state.

An advanced telecommunications infrastructure in New Jersey would make readily available to
all hospitals in the state high-speed data transfer with suppliers and payors, eliminating the
need for individual pairs of suppliers and payors to develop private communications links.
Similarly, an advanced telecommunications infrastructure would make possible the development
-of physician networks on a broad scale in the state, allowing more efficient utilization of the
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state’s highly trained medical professionals. As teleradiology and videoconferencing are intro-
duced, a ubiquitous, high-speed telecommunications network could aliow hospitals, physicians,

‘and outpatient reférral centers to form flexible relationships statewide to improve health care

service in both urban and rural areas of New Jersey.

- Jn the area of home health care, patients can e monitored remotely by physicians on specific
vita! signs and treatment regimes. Thus, doctors will not have ‘to wait for regularly scheduled
office visits to gain an awareness of changing patient conditions. Changes in treatment can be
made on a more frequent“:basis, depending on the progress of the patient that is recovering in
the home. .

As New Jersey strives to make greater use of home health care, an advanced telecommunica-
tions infrastructure will allow physicians and patients to communicate easily using remote diag-
nostics. By transmitting patient status information over telecommunications networks, both
physician and patient can heip ensure that home treatments prescribed reflect the most current
patient status information available. Thus, an advanced telecommunications network will heip
the health care industry in New Jersey to address its most pressing problems. The efficiencies
of supplier, payor, multihospital, physician, and referral center networks will help hospitals
reduce costs. Teleradiology and parallel developments in other imaging diagnosis will help to
raise the quality of care throughout the state. These cost savings and quality gains can be used
to address other major problems in the health care industry, such as defraying the expense of
the uninsured, while providing high-quality care to all citizens of the state of New Jersey.

The New Jersey health care system is well positioned to exploit advanced telecommu-
nications technologies.

New Jersey has clear opportunities to benefit from advanced information, medical, and tele-
communications technologies. These. benefits can most readily be realized when telecommuni-
cations and information technologies become more readily available to a broader number of
hospitals, physicians, outpatient referral centers, and patients within the state. '

In determining New Jersey's potential to take advantage of telecommunications and information
technology to improve health care quality while reducing costs, several factors were considered
that contrast New Jersey to the nation. These included demographic factors, hospital financial

performance, existing technological maturity, the presence of multihospital systems and outpa- -

tient referral centers, and physician density.

It is clear that telecommunications and information systems present an opportunity to improve
the health care delivery system in the state. As Néw Jersey hospitals tend to be larger than the
national average, they are in a better position to implement advanced technologies. This
observation was confirmed through interviews with hospital administrators, who revealed their
plans for technology deployment. C :

Many structural factors studied favor the growth in demand for telecommunications in health
care. For example, with its large concentrafion of outpatient referral centers, New Jersey also
stands to benefit from coordinating these centers with other service providers. As hospitals

and outpatient referral centers join resources to provide more extended service delivery sys-
tems, the need for information and image transfer between these institutions will increase.
Service quality can be enhanced and efficiencies gained if the members of these health care
systems can readily share patient registration, patient care, diagnostic imaging, and referral
data across telecommunications links.
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Similarly, in the area of multihospital systems, such sharing of information and images can also
greatly benefit New Jersey. Although the number of hospitals in multihospital systems is lower
oo .in New_ Jersey than the nation overall, consolidation can be expected in coming years. Similar
to outpatient referral center networks, New Jersey multihospital systems can share fechadical =~

-~ _and-administrative.tesources to provide higher quality care for a lower cost.

Finally, with its very high physician density, the emergence of physician office networks in thé ™
state could have a pronounced effect on the quality of health care service delivery. Benefiting
from readily available patient information, New Jersey physicians wiil be able to prescribe the
most appropriate treatment for their patients in the most timely fashion. Further, through the
referral networking made possible by the physician telecommunications links, the vast array of

" medical expertise which exists in the state can be more fully utilized through remote consulta-
tion and diagnostic imaging applications.

A small number of structural factors do not favor rapid growth of telecommunications in New
Jersey. For example, New Jersey hospitals are less profitable overall when compared to all
U.S. hospitals, largely as a result of the strict hospital reimbursement system in the state. Al-
though this may be seen to potentially limit capital expansion by hospitals into telecommunica-
tions in the future, it can also be viewed as a strong motivator. .Continued pursuit of means to
improved efficiency and competitiveness should lead hospitals increasingly toward technology-
based methods for enhancing hospital performance.

Ap advanced telecommunications infrastructure could help accelerate the use of ad-
vanced technologies within health care and help ensure the associated improvements in
service efficiency and qualify. :

In order to obtain the benefits described from advanced telecommunications systems, many of
the more profitable heaith care providers have either developed their own networks or have
leased special facilities from local telephone carriers and others. Such an approach to the de-
velopment of a telecommunications infrastructure can create a condition of health care "haves" _
and "have-nots” and can lead to health care §e‘rvi'ce—in'equ'alities—throughou-t——t—he—state—or—t—he—-——-

nation.

A broadband, digitaily switched, ubiquitous telecommunications network, on the other hand, is
one means to provide substantial benefits for health care institutions and individuals in New
Jersey. By making advanced telecommunications services available in the public telecommuni-
cations networks, these benefits can be brought to patients everywhere, from those in the most
advanced research hospitals to the smallest community health center.

Internal computing capabilities and information transfer capacity is aiready improving in hos-
pitals in New Jersey. As these systems continue to evolve and interrelationships in health care
develop further, New Jersey hospitals will increasingly look to the public networks with more
extensive telecommunications demands. In order for the public telecommunications infrastruc-
ture to continue to keep pace with the rapid innovations in (and information-intensive nature
of) health care technology, it is essential thdt LECs continue to deploy advanced telecommuni-
S _ cations-technology in the public network. '

While health care institutions in New Jersey could benefit from greater use of today’s
switched telecommunications network (especially cost reduction benefits), today’s
switched network already restricts some desirable applications, Moreover, many of the
benefits of quality health care expected to flow to individuals can be achieved only
through the deployment of a2 more advanced telecommunications network. '
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IMPACT OF TELECOMMUNICATIONS-INTENSIVE INDUSTRIES ON THE NEW JERSEY
ECONOMY

——n

T Variouy *ﬁlﬁlﬁe's “were performed o deférmifié the rolé that felecommunications—intensive in-

dustries play in the overall economy of the state of New Jersey. For the purposes of this

analysis, employment, job growth and employee earnings by mdustry sector were used as
digasures of overall econdmic activity. At issue here is the impact of telecommunications
capabilities on the ability to achieve expected employment levels and job growth in industries
identified as telecommunications-intensive, Also addressed in this discussion is the importance
of small businesses in the current and prospective economic picture in New Jersey. The
synthesis of the results from these various analyses provides the basis for the following
observations and conclusions.

There is general consistency in the definition of telecommunications-intensive indus-
tries.

Our study of telecommunications-intensive industries surfaced the same types of businesses as
highly dependent upon communications, regardless of the analytical approach or secondary
sources used. The telecommunications-intensive industry sectors include the services sector, fi-
nance, insurance and real estate, and firms involved in wholesale and retail trade. These sec-
tors fall intc what is often referred to as the services-producing sector as contrasted with man-

ufacturing or construction businesses which are generally referred to as the goods-producing
sector.

The identification of telecommunications-intensive or -dependent industries noted above is also
consistent with the results of other activities performed in conjunction with this study. For
example, the services-producing sector, particularly finance, insurance, and real estate, and the
other services sector, were noted as telecommunications-intensive in our interviews with eco-
nomic development program managers, representatives of businesses which have recently been
through the relocation decision-making process, and representatives of regulatory agencies.

The analysis of employment and job growth projections affirms that the economy has
shifted from a manufacturing to services base.

The analysis of employment and job growth statistics clearly demonstrates the significant shifts .

in the employment base in this country from primary reliance on the manufacturing sector to
service businesses. Similar results are reflected in the changes in job mix in the employment
base of the mid-Atlantic region as well as the state of New Jersey. More important, the
growth in employment in New Jersey over the most recent nine-year period for which data
was available (1979-1988) exceeded the growth rates of employment for both the nation and
the mid-Atlantic region. The services-producing sector provided most of the growth in em-
ployment in the state, while the manufacturing sector experienced employment decline. These
statistics highlight the overall significance of employment in the services sector, previously
identified as telecommunications-intensive, to the overall €conomic profile of the state of New
Jorsay. -

The services-producing sectors are expected to be the catalyst for employment and job
growth in New Jersey in the future.

The serwces-producmg sectors (F.LLR.E. services and retail trade) are expected to generate over

85% of the employment growth and creation of jobs in New Jersey for the years 1988-2000.
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manufacturing firms, is expected to decline.

Additionally, the services-producing sectors are expected to represent the overwhelming major-
ity of jobs in the state by the year 2040, while the goods-producing sector, which includes

___ Similar results are obtained_ when_assessing the .earnings_ceatributed -b}'---the"va'r'rmﬁ“in_(iﬁstry .

sectors. The services-preducing sectors, many .of which ‘have been identified is
telecommunications-intensive, will be the driver behind the earnings of employees in New
Jersey in the future. Thus, the realization of job creation and employment growth in these
sectors is essential to the overall economic position of the state in the future.,

Telecommunications-intensive industries are expected to be an esseutial componeat of
the state’s employment growth and job creation in the future.

[
New Jersey and the states in the mid-Atlantic region are identified as having a greater propor- _
tion of their employment base in telecommunications-intensive industries than the remainder of
the United States. New Jersey and the mid-Atlantic region possess a higher proportion of !
businesses and employment in the services-producing sectors, such as F.LR.E. and serviceg |
sectors. Moreover, the New Jersey economy is expected to further increase jts dependence on - '
such telecommunications-intensive industries in the future. Likewise, New Jersey is expected : :
to obtain a greater proportion of job growth in telecommunications-intensive industries than |-
the mid-Atlantic region, even though both areas have a significant representation of businesses
in telecommunications-intensive businesses in their geographic area.

|
The combination of these statistics and forecasts clearly demonstrates that employment growth ]H
and job creation are expected to continue, and accelerate, in those sectors of the economy
which have been identified as telecommunications-intensive. Thus, while there are a myriad
of factors and influences which shape rates of job formation and economic growth, it is clear
that the telecommunications infrastructure and service delivery capabilities within the state
must meet the needs and requirements of the telecommunications-intensive industry sectors
where the greatest amount of job growth is expected to be generated in the state. Thus, the
dPw*lop.meM—and—de-p-lo-y-m-e-nt—o-f—te'l'ecorm'mmﬁt‘an'ions technology in the state must keep pace

with, if not stay ahead of, the increasingly sophisticated.and complex demands for transport of
voice, data, and video by the sectors. ) :

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

Employment growth and job creation in telecommunications-intensive sectors are forecast to
significantly exceed the growth rate of other industries. Therefore, the state's ability to realize
anticipated employment levels, etc., and general economic position are “at risk" if the job
growth in telecommunications-intensive industries is not achieved. Future public policies re-
garding stimulation of economic activity and job growth in the state should take into consider-
ation that telecommunications-intensive industries present a major component of expected
future growth, Therefore, given the growth expectations for employment in these -industry
sectors and the importance of the availability of telecommunications services in economic de-
velopment and business attraction, the deployment Qf_adxancecl_telecommunieatiens—e&pabi}ities— ——————

and {he development of the state's telecommunications infrastructure shouid be encouraged and
supported. The availability of advanced telecommunications service capabilities within the
state should be particularly attractive to telecornmunications-intensive industries, and would
provide a "competitive edge" to attract and retain businesses in telecommunications-intensive
industry sectors.
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Small business is a major element of future economic growth in the state, and ad-
vanced telecommunications capabilities will be essential to the vitality of small busi-
ness.

Small business enterprises are extremely important to the overall growih in employment and
. —job growth in New Jersey as well as the United States. Over one-half of the employees of all
 ‘businesses within.New Jersey as well as the United States work at locations with fewer, than

100 employees. Thus, small business operations are a major component of the state's and the

nation’s economic fabric.

Additionally, smaller businesses have been responsible for the majority of employment growth
and job creation in recent years. For example, during the period 1982-1987, 54% of the net
employment growth in New Jersey occurred in businesses of fewer than 100 employees. This
compares with national statistics where almost 65% of the employment growth over the same
time frame occurred in establishments with fewer than 100 employees. Therefore, small busi-
ness enterprises are a crucial element to general economic and employment growth.

Small business has been and will continue to be a growth engine for New Jersey, and small
businesses have particular telecommunications needs that must not be ignored as plans for in-
frastructure improvement are made. For example, in the wholesale industry, electronic data
interchange with customers is becoming more prevalent. Industries with strong small business
components such as construction, retail, and wholesale often have a large number of dispersed
locations that must communicate with each other and/or with numerous customers. The needs
of these businesses must not be overshadowed by industries with larger company sizes and
more employees per location. L

FUTURE NETWORK REQUIREMENTS

Over the next ten years, technological change in desktop computing power, digital video sys-

tems, and information compression techniques will enable the American public to electronically
communicate with visual informationinmuch-the-commonplace-manner-used-today-to-commy-————
nicate with voice and data. Technological developments in transmission, switching, and net-

work intelligence will enable carriers to provide the pathways for the "Visual Information Age."

Yet, unless investments in infrastructure are made to bring about low-cost, high bandwidth
network capabilities that are generally available to most citizens, the benefits of the visual
revolution in telecommunications may be limited to large business and institutional users.

Advances in technology will permit desktop computers to process and store image and
video information at a decreasing cost. Local exchange carrier networks comstrain
users’ ability to transfer high bandwidth information, such as images, and restrict
‘real-time or interactive video communication. '

The personal computer has been a part of the office and home environment for only a decade.
During that time, the processing power angd information storage capabilities have increased dra-
matically. For example, the personal computer availabie at the start of the 1980s had about
64,000 bytes of active memory and processed onty about 350,000 instructions per second. By
1990, personal computers could actively store in memory 16 million bytes of information or
more and process over 20 million instructions per second.

Advances in desktop computer power will permit individual work stations to process and dis-
play much more image and video (moving images) information. In turn, images contain far
more information than text or data, since digital information must be transmitted for each
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*picture element" (pixel) on the screen. There may be 480,000 such pixels on a standard com-
puter monitor, which each require several bits to describe their color and brightness. If motion
is added, this information must be refreshed many times per second. Thus, transmitting an
.. _ "ordinary" home television color signal in a digital format could require almost 20,000 times the

bandwidth of the 2,400 bps modems used by many consumers to access today's on-line infor-
— . —mation services, . _

Fortunately, developments in image and video compression technology are decreasing the band-
width needed to transport video image information, while advances in chip technology will
reduce the cost of incorporating image compression technology in desktop and consumer elec-
troni¢c equipment.

Recent international standards development will facilitate widespread availability of video-
oriented products in the mid-1990s for use in videoconferencing, transmittal of consumer video
information, as well as high resolution still images. For example, one standard (the "P*64
standard”) will permit the production of low cost videoconferencing equipment using speeds of
64 kbps to 1.5 mbps. Another, the MPEG (Motion Picture Experts Group) standard, will
permit video information similar in quality to that of a home VCR to be transmitted at under
1.5 mbps. Other standards under development could permit video equal to today’s broadcast
television to be transmitted at significantly lower digital bandwidths than would be required
today.

Computer chip vendors expect to incorporate these standards into video processing chips during
the next few years. In turn, these video processing capabilities could be incorporated into the
main processing chips used by desktop computers by 2000, resulting in significantly decreased
costs for desktop image and video capabilities. '

Equipment manufacturers believe that these technological developments will result in increased
demands for network bandwidth to the desktop at a time when compression techniques will
bring the bandwidth required from higher-quality video into the range that an upgraded
switched public network could support more cost effectively. For example, desktop systems

could tequire up to 1.5 mbps for videoconferencing; image fife transfers;-and-interactive-dis-————
play of image information; 10 mbps or more could be required for bulk image file transfers
and simultaneous access to multiple video sources, e.g., display of multiple videoconference
participants, image applications, or video files. '

Other factors affect the need for bandwidth as well. Image and video workstations have sig-
nificant “peaking" characteristics. That is, there may be a burst of transmitted information,
followed by long periods of low information flow. Larger users can concentrate the demands
of several desktop devices over a local area network or multiplexer, so that the per-desktop
requirement for bandwidth leaving a building is relatively low. Smaller users, such as those
with only one desktop workstation or videoconferencing device must, however, obtain an access
link from the local exchange carrier that supports only that device. Low-cost, higher band-
width services provided by local exchange carriers may be more important to smaller rather
than larger users.

Today’s_analog local switched telephone service can transmit data at 9.6 Kbps and *basic rate"

ISDN channels can only transmit at up to 128 kbps. These speeds have generally proved ade-
quate for the text and number transmissions that form the basis of much of today’s inf ormation
transfer. But whilé today's public-switched network has essentially reached the limits of its
ability to support desktop communications, technology will continue to advance the information
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processing capabilities available to the individual. The public network will increasingly con-

strain the ability of individual users unless its capabilities to handle higher bandwidth traffic
are increased.

At the same t:me, consumer video equlpment will increasmgly incorporate computer—

[ -Jike dig'ltaf mw“ﬁﬂ__..,_ . - ———

Trends in televxsmn and entertainment video -also w:ll create 3 need for increasing bandwidth.
At the same time that computers are incorporating video technrology, television sets are incor-
porating digital signal processing and other "computer-like" features. At-home users likely will
have separate devices for entertainment video and computer video. These devices could, how-
ever, share component technology such as video chips and monitors as well as high capacity
communications circuits. Demand for digital video technology in each market could thus drive
both product innovation and cost-reducing production volume that could benefit the other.

The result is that home video technology should be available in the 1990s which could make
use of switched digital video trarsport to support nonbroadcast video applications. These ap-
plications include on-demand entertainment or interactive educational and information services.
Mass market residential video applications would facilitate volume introductions of ubiquitous,
higher bandwidth digital technology that would permit smaller businesses and at-home busi-

nesses and employees to achieve the same level of network connectivity already available to
larger users.

Larger businesses are already demonstrating a demand for higher bandwidth services
by installing local area metworks that bring more than a megabit per second to the
desktop. Smaller businesses - a significant element of New Jersey’s economy - will
require equivalent capabilities from local exchange carriers if they are to remain com-
petitive. Consumer interest in switched video services also can be expected to increase,
particularly as today’s video-oriented students become the consumers of tomorrow.

- —--——There_are_two_key reasons—that-support-carrier—investments-to—meet—the-demand—for—higher ——-
bandwidths by smaller businesses and smaller branches of larger businesses, even though
low-cost, high bandwidth applications are only now coming into existence:

- The marketplace is demonstrating a demand for increasingly higher power personal

computers and workstations, for videoconferencing, and for telecommunication to sup-
port them.

~ Smaller businesses will need to rely on advances in desktop computers and obtain con-
nections to other businesses using those capabilities, if they are to retain their impor-
tance in the new economy.

The use of personal computers in businesses has increased dramatically during the past decade,

from one per every twenty desk workers in 1980 to one per three in 1989. This trend will
continue into the 1990s, .

Desktop comiputers increasingly will be tied into nefworks, with a majority of business personal
computers part of networks in the 1990s. Local Area Networks (LANs) being impiemented
today provide 10 mbps of connectivity to the desktop. Emerging fiber-optic-based LANs will
support 100 mbps and are being designed to support video and voice as well as data traffic.
Larger users who install such high-speed LANs (which consolidate traffic from many users)
may interconnect LANs in multiple locations using dedicated facilities available from local
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exchange carriers; alternate fiber optic providers, such as Teleport; or private digital microwave
systems. For example, the number of New Jersey Bell intrastate dedicated 1.5 mbps access cir-
cuits (which also have voice uses) has increased from 10 in 1984 to 1,948 at the end of 1989, -

eee —we——r....The need for high:§p_e_e_c_l_ssmn_es;ﬂﬂty_.m_smliu_.hnsinc_smjsjncmasing.__________._ e

~-A.-f —Small business, including at-home_businesses,. -will..ﬁad-;hemsal#es—at—an—inereasiﬂg—eempetitive—f-'
- disadvantage as larger users make high bandwidth video/image application an integral part 'of T
their day-to-day affairs. :

- Larger businesses will seek to "speak" with their customers and suppliers in the same H
manner as they communicate internally.

- Unless smaller businesses can use image information as effé_ctively and efficiently as ‘
their larger rivals, they will be at an increasing competitive disadvantage.
i
The US. Small Business Administration has identified an increasing role for small business as
"partners” of larger businesses, based in part on information-processing technologies which fa-
cilitate efficient small business specialization. Unless small business increasingly employs ad-
vanced -.information technology, it wiil not be able to exploit these opportunities or retain a
market advantage compared to firms that do. ' '

i

The need for advanced network connectivity will also grow as the number of individuals who
work at home increases. Whether a praprietor of a "home run" business, a telecommuter to a
large business, or a professional working at home, a growing segment of users will desire that
the communications capabilities available to office desktops also. be available at home,
Interexchange carriers are already offering higher-speed switched. services such as switched
384 kbps and switched 1.5 mbps to customers having dédicated access to interchange carrier's

switches. Both large and small users should have reasonably priced access to similar services in
local exchange carrier networks. :

f The bottom line is that New Jersey's econ'omy runs a-signi'ficant risk if the future telecommu-

\L nications needs of the state’s smaller businesses are not met by New Jersey's local telephone
companies. '

The demand for higher bandwidth residential access can be expected to grow.

The success of cable television has demonstrated consumes willingness to pay for video ser-
vices. The Cable TV Act of 1984 prohibits telephone companies from providing “video pro-
grammiing,” that is, video transmission equivalent to broadecast video services. Consequently,
higher bandwidth transport targeted at residential users may need to rely on applications other
than "video programming.” There are several such applications: '

-
=
_
M
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- Residential units may serve as home base for small businesses or telecommuters. By

the year 2000, demand for higher bandwidth services from these units could affect a

significant portion of users, Demand for higher-capacity network services to reach

such homes could also facilitate demand for other leisure and "family" oriented ser-

_— vic.es,_because_the_tel:minals,_ci-rcuits,—and—user—famil-iafity.—weu—ld—be—prwer.t.

- Independent demand for higher bandwidth switched video programming is likely to de-
velop as well. Various 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 indicate that 50% of residences would -
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subscribe to on-demand entertainment within several years after its offering, and 30%
would subscribe to interactive video offerings.

e _..=_ Higher bandwidth access would also permit introduction of more visually oriented, user

friendly information services, which are curreatly limited by the capacity of todays
cerm wmm—-————analog residential - senVJce,_as_\uelLas_camozder -based “televisits.” . e —

Most important, as today’s v:deo onented computer hterate students become the consumers of
the next decade, the demand for interactive entertainment/educational services can be expected
to increase sharply. The analyses set out above represent today’s view of year 2000 techaology.
Industry observers expect that information technology and applications will unfold in ways that
are far more dramatic and innovative than anticipated today.

Network technologies under development today permit the transport and switching of
high bandwidth services. Under current local carrier plans, New Jersey will have a
widely deployed, intelligent, narrow-band digital network by the turn of the century.
The key policy issue is the rate at which the network should be upgraded to support
generally available higher bandwidth services.

Under current local exchange carrier plans, by the year 2001, almost all New Jersey residents
should have available to them a local carrier network that is digital from central office to cen-
tral office, interconnected by network-based, software-driven call processing capabilities (857},
and supported by advanced network data base and operations support systems. In most
instances, this network will be capable of providing digital communications services such ag
basic rate ISDN to end users where demand warrants. It will provide fiber-optics-based trans-
mission between telephone company facilities, permitting higher bandwidth services where re-
quired. Deployment of fiber-based facilities toward larger users will occur on a case-by-case
basis.

~Thus, while ubiquitous access to an intelligent digital network will be available by 2001, New
Jersey subscribers will not have widely available access to higher bandwidth services by the

end of the decade. The key public policy issues regarding New Jersey local carrier investments
are: o

How rapidly, if at all, should local exchange carriers acceierate the deployment of an
inteliigent, digital, broad-based, widely available network?

- At what rate should metwork infrastructure be deployed to support switched services
above the 128 kbps of digital services such as basic rate ISDN?

Chapter XI's analysis of the financial implications of advancing New Jersey Bell and United
Telephone plans addresses the first question. The answer to the second question must take into
consideration the potential demand for higher bandwidth services and technological develop-
ments of which developments in transmission and switching are key.

y The key issue in transmission is the speed of fiber deployment ia the Iocal loop.

During the next few years, development of fiber optic systems toward the residence will likely
become cost-effective for ordinary telephone services. New Jersey's local exchange carriers
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can be expected to participate in efforts to validate the cost and benefits of particular many-
facturer's offerings. In these evaluations, New Jersey's carriers will have to make three basic
choices:

- What should the fundamental architecture of the local loop be?

Depending on expected costs and service offering, carriers will need to choose.between
STAR architecture or bus/tree and branch architectures, or some combination. STAR
architectures use fibers to each premises, radiating from one or more points in the net-
work in a manner similar to today’s copper telephone plant. Bus/tree and branch ar-
chitectures are similar to today’s cable TV systems, in which each premises "taps" off
its traffic from a fiber that continues down the street.

. -~ How far wili the fiber go?

Both copper and coaxial cable can carry high bandwidth signals for short distances
without the need for repeaters. By bringing fiber to a "pedestal” serving four to eight
residences and sharing optical and electronic equipment among them, the per-unit cost
of fiber-based service would be reduced. However, the copper or coax "drop" wire to
the home might have to be replaced by fiber at a later point,

- How easy will it be to upgrade the fiber infrastructure?

Since fiber should become economical for basic phone service, carriers may find it
beneficial to install such systems in the near term even if the fiber plant cannot easily
be upgraded to provide the higher bandwidth services of the future. Carriers thus
must strike a fair balance between minimizing the initial cost of using fiber to provide
today's services and minimizing the total cost of first installatien- plus- upgrade expense,
to provide new capabilities in the future,

\_/ Interim approaches to increased network capacity may retard rather than expédite the

X The economics of this technology are not yet fully understood. Moreover, should its cost prove

movement to a higher bandwidth public network.

New Jersey Bell today charges about a $2,000 installation fee, plus a $215 per month charge
for a 1.5 mbps dedicated access circuit, Technology under development, High-Capacity Daigital
Subscriber Load (HDSL), could significantly reduce this cost by eliminating the need for con-
ditioning copper loops used te provide the service, and the requirement for repeaters every
mile. A variation, Assymetric Digital Subscriber Load (ADSL) could provide a low-cost, one-
way 1.5 mbps circuit (plus an ordinary phone iine) over a single copper pair to permit low-cost
distribution of on-demand compressed video programming.

reasonable, HDSL and ADSL may only provide an interim step in the process of network evo-
lution. At some point, continued installation of interim solutions may retard rather than expe-
dite the movement to a higher bandwidth public network.

—-———Be-velepmeu{s—ia—swi-tc-h—ing—should—permi{—the—deplo&men-t——of—high«--speed—sen—iees-wi-th-—_—
out replacement of today's digital switches. i

Modern digital switches are modular. That is, they can be upgraded on a component-by-
component basis. Additionally, adjunct switches can be deployed to provide subscribers with H
capabilities that cannot economically be incorporated into existing switches in the near term.
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Consequently, digital switches installed today need not be completely replaced to obtain the
benefits of tomorrow’s switching innovations.

Existing digital switches used by New Jersey’s carriers can be upgraded in the near term to
T 'provide circuit switching capability from 64 kbps to 1.5 mbps. New approaches to network

switching route packages of information, rather than holding open a circuit for the duration_of _
each call. One form of such switching, called cell relay, will be used in New Jersey Bell’s R
‘Switched Multimegabit Data Service (SMDS) which will be initially offered in 1991, The ser-
vice will switch information at speeds from 1.5 mbps to 45 mbps. Future switching improve-
ments, to be used for Broadband ISDN, will switch cells at rates of up to 155 mbps and could
switch broadband video services.

New Jersey’s citizens - and particularly its young people - will benefit from a network
infrastructure that encourages the open and entrepreneurial exchange of information,
( including video and images, without regard to location. The size of benefits from an

advanced network may depend onm public policies that encourage the availability of
digital transport at reasonable prices.

Previous chapters have discussed the benefits of a modern telecommunications inf rastructure to
economic development, education, and health care. But the potential benefits of advanced
local exchange carrier networks are far broader.

Most important, while other nations may strive for production efficiency or enhance long time
frames for the evaluation of the benefits of investments, the United States thrives on the f ree,
open, and entrepreneurial exchange of information. As a result, smail businesses and young
entrepreneurs can develop and market a wide variety of goods and services.

nless the network infrastructure of New Jersey keeps pace with the technology by which .in-
dividuals can create and exchange information, today’s New Jersey youth may find that the
opportunity to participate fully in this truly American advantage will have been frustrated. As
classroom computers, multimedia learning, and distance education becomes widespread over the

———————next-decade, New Jersey's—young people will become "fluent" in the process of electronic, -

visval communication. If they cannot communicate in this fashion from home or a small
business, their opportunities for social and economic deveiopment will be curtailed to the
detriment of New Jersey's citizens and the state’s social and economic well being.

While it is too early to tell whether other countries will catch up with the American cultural
advantage of open information exchange, some countries may develop an infrastructure that
will be ready for such a development. In particular, Japan has made a commitment to fiber-
to-the-home. As part.of NTT's goal of "V, I&P" (Visual, Intelligent, and Personal Communica-
tions), NTT plans to have 100% fiber in the distribution plant by 2015, with the majority of
installation occurring between 1995 and 2005. '

Telecommuting can provide a variety of benefits to New Jersey.

. Businesses are increasingly relying on computers and telecommunications technology to allow
employees to perform their jobs at locations other - than_the traditional job_site. Most experi-

~ ments in telecommuting appear to indicate that benefits outweigh drawbacks. Programs for

telecommuting are being more flexibly structured to accommodate employee desire for interac-

tion with colleagues and employer desire for greater oversight. For example, remote or com-

munity weork centers rather than employee homes may be used as the telecommuting site, or
employees may travel to the office several days a month.
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Advanced telecommunications, including video and LAN interconnection capabilities to a resi-
dence or remote work center would significantly facilitate the telecommuting process. In addj-
tion to employee and employer benef:ts New Jersey's economy as a whole should beneflt as

ilﬂ

~ ture substitutes for transportation infrastructure, there may be significant benefits to New

- Commuting costs and auto pollution should be reduced, :
- There will be a bétter matching between employer and employee ]ocanons
- The opportunities for nonambulatosy individuals wiil be increased.

i

Importantly, our economic development survey found that transportation considerations signifi-
cantly influenced New Jersey corporate relocation decisions. If telecommunications infrastruc-

Jersey taxpayers as well.
Other benefits may be significant.

-  More efficient delivery of public services

Advanced network capabilities can help reduce the cost of other government services.
For example, movement of persons in custody s a significant expense to the ¢riminal
Justice system. Use of videoconferencing can minimize the transportation of prisoners.

for arraignment or other judicial functions where physical presence may not be manda-
tory.

- Promoting the wider availability of information

Few households are likely to purchase higher-speed communications links solely for the
purpose of accessing information services. However, once that equipment and higher
bandwidth 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; NewJerseyresidents— -
could have access to a variety of services.

i .
- B R EREEERBRR-

Encouraging development of a local 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.

Pricing policies for higher bandwidth services may be crucial.

Pricing policies for higher bandwndth services may prove crucial to the benefits New Jersey’s
citizens receive from higher bandwidth service. Traditional telephone industry practices often
have kept the price of new or value-added services relatively high in relation to their cost in
order to provide a contribution to analog voice service..

Digital service currently is a high-cost, high-price offering. New Jersey Bell charges about
34,000 2 month for a 45 mbps link to a central office (equal to one noncompressed video-

cnannel).  As higher-speed digital capabilities become an integral part of the local exchange
network, the cost of digital service should fall. Pricing digital transport significantly above
these declining costs: will limit use of dlgxtal service by residential and small business custom-
ers. Importantly, if advanced technology is deployed in the network on a “technology push"
basis, pricing it on a value-added "demand pull® basis may forestall innovative user applications
and limit the benefits of the ratepayers investment in a modern infrastructure.
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Regulators and local exchange carriers thus may need to find ways of providing reasonably
priced digital connectw:ty to residential and small business locations while maintaining rela-
tively inexpensive basic phone service.

STATE. REGIEAIQRYJSSIIES_RELAIED_'IZO_LEC_INERASIRUCT URE- IN!LESIMENT -----------------------

This chapter Drowdes an overview of emergmg trends in telecommumcatwns regulanon as well
as the regulatory framework for LECs in New Jersey. This overview provides the foundation
for presenting the results of the survey of state regulators across the country with respect to
issues related to telecommunications infrastructure investment. The results from various activi-

ties performed in this portion of the study provide the framework for the following overall
conclusions:

The users of telecommunications services in New Jersey have the lowest rates for LEC
services in the country.

NJIB, which serves 97% of the access lines in the state, has the lowest rates for basic exchange
services and intraLATA toll calls among the major telephone (BOC only) companies in the
country. Along with low rates, the state can claim a high rate of telecommunications technol-
ogy deployment, and the widespread availability of telecommunications products and services,
This speaks well for not only the state’s LECs, but also the state’s regulatory authorities who
have oversight of LECs.

The Rate Stability Plan in New Jersey is an effective regulatory model.

The RSP, which has been in place in New Jersey since 1987, represents an effective combina-
tion of the various forms of alternative regulation implemented in states across the country.
The RSP caps the rates for essentially all existing services. Service offerings have been sepa-
rated into competitive and noncompetitive components. The RSP framework provides an
incentive for NJB to optimize earnings through_the introduction_of new products_and services, .. __ . .

the pursuit of cost containment and operating efficiencies, and the continued deploymént of
new technology. The rate capping element of the plan provides price stability for NJB cus-
tomers. Should the RSP continue through 1993, NIB basic exchange and intraLATA toll rates
will not have increased for more than-eight years. The RSP has created an environment where
basic exchange rates have not been increased, where the quality of service to customers has
remained high, where NJB capital investment levels have been sustained, and where the finan-
cial posture of NJB has been maintained,

Additionally, because the earnings of the competitive businesses are not included in the calcu-
lation of the NJB authorized return on equity, the LEC has been provided a direct incentive to
maximize revenues, contain costs, and optimize earnings on these new services. ~Additionally,
since the Company’s earned return on noncompetitive services such as basic exchange has been
in the 7% to 8% range (as compared with the authorized return on common equity for these
services of 12.9%), the earnings from the competitive services have helped NJIB to avoid the
need for rate relief.

The rigorous quality of service standards imposed by the NJBPU as part of the RSP has pro-
vided an effective mechanism to monitor NJB. NIB has met or exceeded the quality-of-
service standards imposed by the RSP since its implementation.
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The regulatory framework governing LECs in the United States is in transition; pro-
gressive regulatory evolution is expected to encourage infrastructure investment.

The traditional rate base/rate of return regulatory model for the oversight of LECs in the
United States is undergoing an overhaul. Given the evolution of technology in the telecommu—_.

e --~nicaﬁnm‘hdﬁ§tﬁ7?owmth— in competitive alternatives for various telecommu-
nications products and services, alternative forms nf_negulaﬁon_a:e—under—e*pefime&w&on—or— '
aiready implemented in most state regulatory jurisdictions across -the country. The objectives - H

"7 of alternative regulatory models include: (1) reducing the administrative burden of historical

regulatory reviews for the introduction of new products and services, (2) streamlining requests
for price changes in response to competitive initiatives, (3) allowing market forces to determine -
pricing and service levels for products and services where competitors exist, and (4) providing E
a framework to encourage LECs to improve operating efficiency, introduce new products and
services, and deploy new technology.

The most prevalent forms of alternative regulatory frameworks are special contracting arrange-
ments, banded rates/pricing flexibility, and price cap or price freeze programs and detariffing/
deregulation of competitive service offerings. Additionally, incentive regulati_c)n plans are in-
creasingly common, particularly in states which have high volumes of access lines.

Some have argued that LECs might reduce capital investment under more flexible regulatory
schemes. The survey respondents indicated that it is their perception that the movement to
more relaxed forms of regulation has had no change to date on the level of LEC infrastructure
investment, Furthermore, while about half of respondents expect little change in investment _
levels, an additional 43% expect increases in LEC infrastructure investment over the next three
to five years. Therefore, there is an emerging view in the regulatory community that there is a
linkage forming between increased inf rastructure investment and relaxed forms of regulation.

Regulatory igencies are becoming increasingly supportive of the role of telecommuni-
cations in economic development. o

All respondents indicated that the availability of a high-quality, fairly priced, technologically
_— —a&dvanced—telecommunications network is an essential ingredient of state efforts to attract as
well as retain businesses. Likewise, the overwhelming majority of the survey respondents indi-
cated telecommunications capabilities were as important to economic development initiatives as
labor costs and the costs of energy. Even more significant, survey tespondents from state reg-
ulatory agencies overwhelmingly noted that telecommunications will play an even more signifi-
cant role in the effectiveness of economic development initiatives in the next three to five
¥ears. Thus, the regulatory agencies recognize that the development and deployment of ad-
vanced telecommunications capabilities in LEC networks must keep pace with the growing and
increasingly complex communications requirements of the users of LEC services. '

However, regulatory authorities have only recently explored how telecommunication’s role in
economic development efforts might be incorporated into regulatory policy. A few states have
implemented programs to support more rapid deployment of telecommunications technology,
although the linkages of these initiatives to econcemic development benefits have not been .
ciearly established. Very few regulatory agencies have initiated investigations or studies tt;—-
Provide a foundation for adQp_ti_Qn_cu-_implemen;ation—ef—speeiﬁc—poﬁcy*actionrin—snpmrt—o -

*oonomic development efforts. More specific actions can be expected in the near futare.
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Regulators are beginning to recognize the "competitive nature” of telecommunications
technology deployment In their states as compared to other states.

___.. _Regulatory agencies are beginning to expand their "field of vision" regarding technology de- _ ..

ployment beyond the LECs under their oversight. While over 90% of the respondents indicated

e _thai_th:iLagencyﬁplans_m_monimr_telecommunicationsvtechnology_deployment—in_cheimju;isdie—-------'---—-----

- tion in.the future, two-thirds of the respondents .also -indicated that they“plan to moritor. the '
rate of technology deployment in other states. This demonstrates the emergence of telecommu-
nications technology deployment as a "competitive” business issue. Regulators are concerned
with ensuring that their state’s telecommunications infrastructure keeps pace with the service
delivery capabilities available to citizens in other states. -

This sensitivity is further demonstrated by the general shifts in the focus of regulator reviews
of LEC construction plans. Whereas these types of construction ‘program reviews in the past
were more focused on issues of "gold plating” the network or excess capacity, the current focus
of these reviews is centered on issues such as the quality and availability of service delivery
capabilities. Among the issues noted by a majority of the respondents, in their order of
priority, were quality-of-service issues, LEC underinvestment in rural areas, . investment for
"Information Age" capabilities, technology issues (as they relate to strategies for upgrading the
network to meet the needs of large users), and network capacity issues. When analyzed on a
weighted access line basis, a similar pattern of concerns, and prioritization of issues was indi-
cated; however, the individual issues areas were noted at least three-fourths of the time on a
weighted access line basis. :

It is interesting to note that the focus of the majority of issues evaluated during the reviews of
the construction programs is highly concentrated on concerns about the quality and availability
of services. This is in contrast to the types of reviews performed earlier in the 1980s, which
focused on the prudence of investment in telecommunications infrastructure and the potential
to overbuild LEC networks. The recent focus and direction of these types of studies on quality
and availability of services, particularly in those areas with a greater proportion of the coun-
try’s access lines, is consistent with the emergence of concerns over the ability of the LEC
telecommunications infrastrucfure to etfectively meet the needs of the "Information Society” in
the 1990s,

The regulatory construction program reviews have increasingly addressed technology-related
issues such as the deployment of digital switches, introduction of network intelligence and
software capabilities (i.e., SS7), and the deployment of fiber optic cable. These resulis also re-
flect that the components of a technologicaily advanced telecommunications network have been
subject to wide regulator scrutiny. Theé technologies most frequently addressed by the majority
_of respondents during these reviews were the replacement of analog stored program switches
with digital switches, fiber optic deployment, and deployment of SS7 and related intelligence
systems. Interestingly, ISDN was reviewed by less than one-third of the respondents, but
slightly more than one-half when the responses are weighted on an access line basis.

These results clearly demonstrate that the various components of network infrastructere which
are required to support a digitally based, software-managed and broadband-capable telecom-

S munications network have been the focus of these reviews,

. : Deloitte &
1-46 __ Touche
A




While regulators affirm that their primary objective is to avoid increases in residential
rates, the respondents did indicate a willingness to consider an increase In basic rates
to support telecommunications infrastructure development under certain conditions,

f e —'Ph‘e—regﬁl&tery~fesp'endents—around*thé--country—irrdicated—that—their‘primary“regulﬁto;'y. objec-

tive regarding LECs is to avoid increases in residential basic exchange rates. This objective,

7 T which iy reflective of the long history of residual pricing philosophy for residential services,

highlights-the likety resistanice to accélefating technology deploymeat in LEC networks. ‘How-
ever, the respondents also indicated that they would consider network upgrades if they could
be implemented without an "adverse® effect on local rates. They would also consider upgrades
if specific evidence could be provided that demonstrated the linkage between the benefits of
technology deployment and increased effectiveness in the areas of economic development or
business retention initiatives and/or if new revenue opportunities could be identified prior to
infrastructure investment. :

The majority of respondents indicated a willingness to consider increases in basic exchange
rates to fund the accelération of telecommunications infrastructure investment under certain
conditions. For example, the majority of respondents indicated a willingness to support an in-
crease in basic exchange rates to (1) promote economic development in the state and (2) make
more advanced services available to residences and small businesses in all parts of the state,

Furthermore, responses (weighted by access lines) reflecting the more populous states - the
direct competitors to New Jersey - attach explicit importance to a number of infrastructure
factors in addition to the level of basic rates. The survey results indicate that these regulators
recognize the increasing importance of advanced telecommunications in the "Information Age®
and are becoming more receptive to strategic investments in LEC infrastructure to deliver the
advanced telecommunications service capabilities expected by customers in the future.

FINANCIAL IMPLICATIONS OF ACCELERATED TECHNOCLOGY DEPLOYMENT

---—---—--—----’-lihe—t—we—ma—jer—I:EGs—i-n—t—he—state,—N:I—B—and—Hnited,—deve‘love'd—ten:year business plans to deter-

mine the ramifications of meeting several accelerated infrastructure deployment scenarios, as
directed by the Deloitte & Touche/Braxton Associates project team. In particuiar, 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 reve-
nue sireams, and earnings as compared to a BAU scenario for the ten-year period 1991 to

2000. Three different scenarios were developed - the moderate scenario, the aggressive .

scenario and the extreme scenario - with increasing level of technology deployment in each
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 potential cost of accelerating the deployment of telecommunications technology in
New Jersey is nominal compared to the base of LEC intrastate revenues.

The incremental revenue requirement associated with the acceleration of technology deploy-
ment could be as much as several hundred million dollars per year. However, a mo ¢ appro-

priate benchmark to use to evaluate the cost of accelerating technology deployment in the state i

is to express the impact in terms of the percentage increase in the overall base of LEC
intrastate revenues.
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The required perceantage increase in annual revenues under the moderate and aggressive scenar-
ios 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 in
order to accelerate the rate of technology deployment under both earnings and rate of return
methodologies. Tn fact, except for the peak year, the percentage increase in revenues per year
is consxderably below this level and more in the range of approx:mately 5% or less

T - t

Even under the extreme scenario, whlch would be unpracncal to pursue, the annuai requnred
percentage increase in revenues only slightly exceeds 10%, and then for only three of the ten
years included in the period under analysis. The annual percentage increases in the remaining
vears of the period are significantly below the 10% level.

Thus, the acceleration of telecommunications infrastructure deployment could be achieved with
annual increases which are nominal in magnitude. The annual increases in LEC-required reve-
nues under the moderate and aggressive scenarios require annual increases that approximate the
anticipated rate of general inflation during the ten-year time frame under review.

It should be recognized that these accelerated investment scenarios incorporate significant capi-
tal investment in techmology by the LECs over the ten-year period beyond the business-as-
usual scenario: $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, particularly vis-a-vis
the general inflationary increases anticipated over the same time frame and the level of capital
investment and capital recovery costs included in these scenarios.

There are a variety of factors unique to New Jersey that contribute to the nominal
cost of accelerated infrastructure investment in New Jersey LEC networks.

New Jersey has a variety of economic and demographic characteristics that has not only helped
reduce telecommunications user costs in the past, but will help reduce the total cost of acceler-
ating tclecommumcatxons technology deployment. Examples of these factors/condmons in-

_._.__.__.clude e ——————— e -

- The relatively high density of the state of New Jersey is clearly an advantage. A vari-
ety of demographic advantages in New Jersey vis-a-vis the rest of the country help

mitigate the cost of accelerated telecommunications technology in the state. These in-
clude:

The population density in New Jersey is 1,034 persons per sQuare mile, as compared
to an average of 70 persons per square mile for the total United States

There are 53! individuals employed per square mile in New Jersey, as compared to
an average of approximately 33 individuals employed per square mile for the nation

There are an average of 28 business firms per square mile in New Jersey, as com-
pared to an average of less than 2 business firms per square mile in the total United
States

The overall density of both business locations and population are advantageous to the
telecommunications infrastructure. For example, the density and proximity of both
residential and business customers reduce the average length of subscriber loops that
serve the LEC customers in the state. This will reduce the investment required for
fiber optic cable, loop electronics, etc., to offer *Information Age" service capabilities,
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- Relative to the networks of other telephone companies, the LEC telecommunications
network in New Jersey is already reasonably sophisticated. During the 1980s, the LECs
in New Jersey have spent billions to upgrade the telecommunications network, provid-
ing new technology and services to large portions of the state’s citizens, and building

the foundation 1or an 'e“v“éﬁ‘iﬁore"advmced-te’cecommunicatiom—netw&rk.—%hnis-fe» ——

flected by the following network characteristics in the state:

During the 1980s, the LECs in New “Jersey invested a total of approximately $4.5
billion in the development and evaiuation of the state’s telecommunications network.
The ability of the LEC industry to effectively finance thiz level of network devel-
opment reflects favorably on the regulatory policies of the state, as well as the sig-
nificant growth in general economic activity which stimulates continued growth in
the revenue streams for the LECs. The ability of the LEC industry to support this
level of capital investment is particularly laudable given that LEC rates in New
Jersey for basic exchange and intraLATA toll services are lower than any of the
other Bell Operating Companies in the country. '

Eighty-two percent of end users in the state today have access to SS7 signaling;
therefore, 82% of the state’s users have access to CLASS services

Ninety-nine percent of end users have access (o stored program control switches;
thus, these customers currently have access to custom calling features

Forty-five percent of interoffice facilities in the state are served by fiber optic
transport facilities '

~ ‘The growth in the demand for traditional and newer LEC services has produced a di-
‘versified revenue base of several billion dollars over which to spread the incremental
cost of accelerated technology deployment. This diversified revenue base is derived
from the high level of population density in the state, the high level of dependence of
the citizenry on telecommunications services which generate significant revenues, and

the features and f unctidrfal‘ity—al'ready—resicl-ent—in—I:EC—net-werks,—w-h—ieh—genera-te—addi--—---—_

tional and growing revenue streams. This growing LEC revenue base helps to mitigate
the need for additional (and immediate) revenues to support the acceleration of tele-
communications technology -deployment under the various scenarios discussed.

Thus, there are conditions unique to New Jersey which help mitigate the cost impact of accel-
erated telecommunication technology. These advantages can be leveraged to propel New Jersey
to a leadership position in the deployment of telecommunications technology in the country.

Thé overall benefits of advanced technology deployment are expected to continue in-
creasing after the year 2000,

The practical benefits to be achieved from the deployment of advanced telecommunications
technology will continue to grow after the end of the study period (1991-2000). The expected
growth in benefits reflects the impact of the deployment of telecommunication technology on a

broad_basis_throvghout the state of New Jersey. This broad-base deployment facilitates the re-

alization of the synergies anticipated from a digital, fiber-based, software-driven nefwork
rather than copper facilities, Thus, the ten-year time period (1991 to 2000) included in this
analysis provides too brief of a snapshot in time to capture the full and ongoing benefits of
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widely distributed advanced telecommunications technology deployment throughout the state of
New Jersey, Examples of benefits expected after the year 2000 include:

= Growth in revenue streams from higher customer acceptance and market penetration of
the new products and services planned for introduction in the 1990s, Because many of
el __._.___.._mmmmam$emduce¢mummmmwurmm_m
o . .--velopment are commercially available and deployed in LEC networks-in ‘the state, the
*ramp-up" of new revenues is not expected to be fully realized until after the end of
the study period. The incremental revenues expected from the deployment of new
technology accelerate rapidly in the 1998 to 2000 time frame. It is not unreasonable to
expect that the revenue growth would continue after the year 2000.

b,

- The revenue streams included in the accelerated technology deployment scenarios are
based on product/service concepts envisioned today for deployment by the year 2000.
Given the rate of technology evolution experienced in the last decade, it is not unlikely
that a wide range of additional new and innovative uses of telecommunications tech-
nology will emerge in the 1990s and beyoad. Thus, the actual revenue requiremeénts
identified to support the additional infrastructure investment may be further offset by
the development of addmonal new. but unantrcrpated product and service opportunities.

- A significant portion of the overall cost oP accelerated l:echnology deployment in New
Jersey is the incremental depreciation’ expense and capital recovery costs associated
with the early retirement of existing plant and facilities that have not been f ully de-
preciated. However, as the rate of new technology deployment starts to taper off in
the late 1990s, so does the incremental level of depreciation and capital recovery costs.
Since plant retirements are a nonrecurring cost, incremental costs should decline
substantially as the network transition nears completion.

- The operating and maintenance cost efficiencies associated with a digital, software-
driven and fiber-based network only begin to emerge after 1997. However, these

. ..downward trends in operating cost requrrements should continue after the study perrod
as the fiber feeder and dlstrrbutlon plant is completed.

In summary, the limited time period selected for assessment of the infrastructure acceleration
scenarios may obscure the long~term or "life-cycle" benefits that could be achieved from
broad-based network upgrades. These benefits should be given consideration by policymakers
in evaluating the trade-offs in costs and benefits from accelerated infrastructure investment in
New Jersey s telecommunications network.

" OVERALL OBSERVATIONS AND CONCLUSIONS

This report explored the issues of the importance of an advanced telecommunications network
in New Jersey from a number of different perspectives. These analyses provide a logical
framework for. helping to assess the relative merits of zdvanced retwork deployment in the
state in the formulation of strategic public policy initiatives. The criteria for evaluvating this
-————— —decrsmn—extend—well—beyend the-question—of financial-impact-or-rate-treatment for-the LECsin———
the state; many of the percetved benefits of accelerated. telecommunications technology deploy-
ment 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 em-
ployment 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. Similarly, to the extent
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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 earnings levels,
- Neither can the potential benefits of these new technologies and applications be fully realized
.. without advanced telecommunications capabilities. Ther_e.f.grg,JMmmmmmmm4_..!
broad perspective in evaluating the impacts of accelerated telecommunications infrastructure

_dsploymWn_MEﬂJersey._Tha_msts_of_m&asuucmre accele:anon_a:e_much_eas;er_t@esmm_
than the potential benefits to New Jersey. .

The analyses performed and their results provide the foundation for the following overall ob-
servations and conclusions:

While advanced telecommunications capabifities are widely recognized as a general
"competitive" weapon in economic development and business retention, the role of tele-
communications in New Jersey is even more important.

Qur interviews with economic development program managers, representatives of businesses
that have been through the relocation process recently, and representauves of state regulatory
agencies illustrate that telecommunications is an important factor in economic development and
business attraction, and is expected to become even more important in the future. This con-
clusion reflects the overwhelming recognition of the study participants that business is rapidly
becoming much more information-and telecommunications-intensive. The growth in informa-
tion intensity will contribute to rapidly increasing demand for information technology and data
transport capabilities, including the demand for higher-speed data transport through the public
telecommumcatlons network.

Additionally, advanced telecommunications capabilities are expected to be particularly impor-
tant for the attraction and retention of business in New Jersey as compared with other parts of
the country. The focus of future economic development efforts in the state will be on the
services-producing sectors of the economy, such as the finance, insurance, and real estate and
services sectors. Many states will be targeting such businesses becaise 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. Theref ore, it will be es-
sential for the telecommunications networks in the state to be able to support or enhance the
capabilities required by these types of businesses.

- Advanced telecommunications capabilities can be a much more significant factor in the location
decision-making process for companies in the services- producing sector. Thus, telecommuni-
cations can serve as-a "lever” to enhance the attractiveness of a state for businesses in the
services-producing sector of the economy. As an ancillary benefit, to the extent that an
increasing 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.

lllllllmlli

The availability of advanced telecommunications services was considered much more important
than the price of telecommunications services in terms of impact on economic development,
business attraction, and business relocation activities. This is even more significant for New

: .__—Ierse-y.—b-us_inesses-that—harve—been—inxel#ed—-in—me—releeaﬁaﬂ—deeision—makiﬁg—proeess.—‘l‘he—-.
availability of telecommunications services was the fourth most important factor (out of more
than 20 factors) for this group in the business relocation decision-making process, approxi-
mately four times more important than the price of telecommunications services. These results -

confirm that the availability of advanced telecommunications capabilities is particularly signifi-
cant t0 businesses in New Jersey.
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The combination of these observations suggests a policy role for telecommunications in eco-
nomic development and business retention. It has been demonstrated that New Jersey eco-

nomic development initiatives are expected to be focused on service sector businesses which are. .
"~~~ —especially infornmation-iftensive and telecommunications-intensive. Furthermore, the availabil-

ity of telecommunications capabilities is significantly more important than .the_price of these.— -....
sérvices. The state should continue to develop .a telecommunications network which meets the -

R .
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current and future demands of users.

The capabilities of the network must evolve in a mannper to satisfy the increasingly sophisti-

cated and more complex needs of business users, Additionally, because the customer demo-
graphics in New Jersey have a much wider dispersion of businesses throughout the state, the
telecommunications network must have these new capabilities widely available rather than fo-
cused in a few major metropolitan business centers. As a result, it will be essential for New
Jersey to have an advanced telecommunications infrastructure to support the enhancement of
the general and economic climate of the state in the future,

An advanced telecommunications infrastructure is essential for New Jersey to create
the level of employment growth and job creation expected in the state.

As discussed in numerous areas throughout the report, businesses in the services-producing
sectors of the economy are expected to be the primary focus of future economic development
and business attraction efforts in the state. These business enterprises are also recognized as
being information- and telecommunications—intensive, placing 2 premium on the availability of
telecommunications services as compared with the price of telecommunications services,

Additionally, the study demonstrates that the substantial majority of employment growth and
job creation expected in New Jersey over the next ten years is in those segments of the
services-producing sectors of the economy that have been identified as telecommunications-
intensive, Eighty-five percent of the employment growth in the state from 1988 to 2000 is
expected to come from these sectors of the economy. :

- The reliance on service-sector businesses is even more significant when contrasted with growth

expectations in the manufacturing sector which for decades served as the fuel for economic
growth in the state, The absolute number of jobs in the manufacturing sector is expected to
continue to decline in the 1990s, although at a slower rate than experienced in the last two de-
cades. Additionally, based on a 1989 survey of the factors determining the manufacturing cli-
mate in a state, New Jersey was ranked 13th out of 29 states that are classified as having a
high leve! of manufacturing intensity. However, the state was rated much lower on a number
of primary factors crucial to attracting new manufacturing to the state: taxes {37th), unem-
ployment benefits (41st), average hourly wage cost (41st), and energy costs {(43rd).

The state’s relative positioning on these specific factors, coupled with rigorous environmental
protection standards, will make it more difficult to attract significant new manufacturing en-
terprises to the state. Thus, there is a low probability that higher-then-expected growth in the
manufacturing sector could potentially compensate for the unrealized Jjob creation and employ-
ment growth expected from telecornmunications-intensive industry sectors.

It follows that the state’s economic initiatives should encourage employment in those sectors
which are telecomm-unications-intensiye. Therefore, the development of the telecommunica-
tions network within the state must, at a minimum, keep pace with the demands of businesses

tries are “innovators® in the use of infOrmation'technology and information processing, the de-
ployment of new telecommunications technology should stay ahead of emerging information
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transport requirements if advanced telecommunications capabilities are going to be effectively
used as a competitive tool to support economic development and business retention efforts.

At the present time, the LEC telecommunications network in New Jersey is the national leader

in the deployment of network-based sinnauingﬁnmuigenmechnalosy;—sueh—as-ﬁignﬂﬁug—'“”’
System 7, and is even with the remainder of the Regional Bell Operating Companies in terms

of digital sv;ritching@d_ﬁher_deployment.wl:{owever,—based—en—the—pubﬁdymvaﬂable infefmg- 7
tion on future. RBHC.technology. deployment plans reviewed in this report, NJB will lose its
leadership position in SS7 deployment and will remain in the middle of the Regional Beil
Holding Companies in telecommunications technology deployment through the year 1994,
Since the availability of telecommunications capabilities has been identified as one of the key
factors in the experience of New Jersey businesses that have recently relocated, this average
position will eliminate advanced telecommunications capabilities as a differentiating factor in
economic development and business retention efforts.

The acceleration of telecommunications - technology could help to better position New Jersey to
successfully attract the volume of telecommunications-intensive businesses which are expected
to stimulate the substantial majority of employment growth and job creation. Thus, it will be
important for the state’s public policies to Create an environment that is attractive to these
businesses to encourage their location in New Jersey.

. Beyond economic growth, the availability of an advanced telecommunications network
in the state would facilitate progress toward other public policy goals for the residents
of New Jersey. '

The availability of a technologically advanced and sophisticated telecommunications network
couid serve to enhance a myriad of aspects of the quality of life in New Jersey, Ower the next
ten years, technological changes in desktop computing power, video systems, and compression
techniques will enable the public to electronically communicate with visual information in
much the same way as voice and data communications are done today. Technological develop-
ments in transmission, switching, and network intelligence will enable LECs to provide the
pathways for the services and capabilities -envisioned for the "Information Age.” e

The development of an ubiquitous, low-cost, high-bandwidth network across the state could
provide the vehicle for the state’s citizens to actively participate in the information exchange
capabilities of the 1990s and the twenty-first century. The practical benefits of these capabili-
ties will manifest themselves in supporting citizen access to capabilities that will improve their -

productivity and quality of life.

For example, advanced telecommunications capabilities could be used to accelerate the realiza-

tion of new approaches and technologies being deployed for higher-quality and more cost-

effective educational instruction and health care service delivery. Interactive distance learning,

digital imaging, and teleradiology are concepts that are already being implemented on a limited

basis in various parts of the country as well as in New Jersey. One of the crucial elements for

society to fully realize the benefits of these new capabilities is the availability of an advanced

telecommunications network, which can aliow these new capabilities to be made available on a

broad basis across the state. Since schools and medical practitioners are numerous and are lo-

_________ ca;g_d_];hmughout_the_state,—these—ﬂetwefk—eapabi-li-ties—rreed*to-—-be broadly based, which argues

for the deployment of these capabilities on a ubiquitous rather than a dedicated or overlay
basis.

Likewise, because the benefits of these capabilities can only be optimized when the technology
is widely. deployed, the methodology followed to recover the cost of these desirable services
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should not serve as a barrier to their broad-based deployment or use. In a practical sense, the
benefits of higher-quality or a broader-based educational curriculum for school children in the
state or the enhancement of the quality and cost-effectiveness of medical diagnosis in the
state’s hospitals cannot be measured by their impact on LEC revenue streams or expenses any

-—-more-than—the-total-benefits-of -the-New Jersey turnpike can be measured based on the valus of

tolls collected.

The benefits of deployment of advanced telecommunications technology are not timited to large
businesses or very large users of telecommunications services. The benefits of a technologically
advanced telecommunications network are expected to be more significant for smaller business
enterprises in the future. The vitality of small businesses is essential to the economy of the
state. Over one-half of the employment growth and job growth in the state during the period
1982 to 1987 occurred in establishments with fewer than 100 employees. Therefore, smaller
business enterprises are a crucial element of genera! economic and employment growth, and an
environment should be created for them to flourish in the state in the future as they have in
the past.

The world of commerce is evolving to the point where information technology and advanced
telecommunications capabilities will be critical to small business survival. Two-thirds of the
companies relocating in New Jersey have recognized the need for direct communications capa-
bility between their information systems and the information systems of customers and suppli-
ers. Furthermore, 76% of the representatives of businesses locating in New Jersey believe that
direct communications and compatibility between their internal information systems and the
information systems of customers and suppliers represent a competitive business advantage.

As imaging, videoconferencing, and advanced data processing capabilities continue to prolifer-
ate in large businesses with the financial resources to purchase these capabilities, whether
available from LECs or not, small businesses will increasingly be cut off from new business
opportunities if the LEC networks in New Jersey fail to provide them the means to communi-
cate with other businesses, large and small, on a "peer” basis. Smali businesses are expected to
significantly increase their applications of information technology in the 1990s. This increase

-~ ~in-the-use-of -information technology by sniall business and the need (0 be able to interact with

large business through the public-switched network support the broad-based deployment of ad-
vanced telecommunications infrastructure throughout the state.

For consumers in general, there are various capabilities that could be provided through an ad-
vanced telecommunications network that would be beneficial or useful beyond the educational
instruction and health care opportunities mentioned earlier. For example, the growth in the
volume of personal computers maintained at residences has increased dramatically in recent
years and is not expected to abate in this decade. As we all become more accustomed to the
advantages of broad information access and transport in the workplace, our desire for similar
capabilities at home can likewise be expected to grow.

Various market studies indicate that there is significant residential demand for video services
such as on-demand access to recorded entertainment or educational programming, interactive
information services, and other nontraditional entertainment programming not currently

provided by broadcast networks and the cable television_industry. Developers of residential
applications have noted the limitations of the existing public-switched network to support the
quality and response time requirements of residential users. Furthermore, as today’s studeats
become increasingly fluent in the use of computers in the classroom, multimedia learning
techniques, and distance learning applications, they will come to expect the ability to
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effectively communicate using electronic and visual media at home as well as their school or
office. These capabilities will require the broad-based deployment of advanced telecommuni-

- “Thereisalso-a vaﬁety—of—other—emermﬂg trends: that—may—requﬁe—the—deple&%eﬂt—ef—advanced—-"
telecdmmunications technology to support the more efficient delivery of vidrious public ser-
vices. For example:

- Given the growing need for "work at home options,” increasing traffic congestion ex-
perienced on our highways, and continuing environmental concerns regarding pollution
levels, etc., support for promoting telecommuting is growing rapidly. The full benefits
of the telecommuting concept can only be achieved when voice, data, and video trans-
port capabilities are all widely available to residences.

- Videoconferencing can greatly enhance the efficiency of a wide array of business and
government activities, For example, it could be used to increase the cost-effectiveness
and security of the criminal justice system by minimizing the transportation of pnson—-

ers for arraignment or other judicial functions. _ -

- The advancement of library services incorporating image-based information will pro-
vide the public with a host of new information tools; the American Library Association
has already recognized the evolution of the library of the future, which will be elec-
tronic in nature, where broadband communications systems are a necessity.

In summary, there are many elements of society which would be positively impacted by the
availability of an advanced telecommunications infrastructure in New Jersey. What is abun-
dantly clear is that the majority of the benefits realized will affect 2 broad base of the citizens

in the state rather than just a few very large business users of telecommunications services. -
The breadth or reach of these expected benefits should be considered in the development and

mcanons mfrastructure in New Jersey,

Regulatory philosophy is supportive of the deployment of an advanced telecommunica-
tions infrastructure in LEC networks; the regulatory framework in New Jersey can
help enhance the state’s competitive position in the "Information Age."

Representatives of the state regulatory authorities around the country indicate that there are 2

number of trends in regulatory philosophy that reflect increasing support and encouragement -

for telecommunications infrastructure investment. Regulators are increasingly supportive of the

role that telecommunications can play in economic development and business retention initia-

tives in their jurisdictions, and are recognizing that there is a competitive advantage to having -

advanced telecommunications technology employed in LEC networks. Similarly, regulatory

philosophy has shifted to an environment where the availability and quality of the telecommu-

nications services offered are the primary issues raised when evalvating LEC investment plans.

Overall, the issue has shifted from a focus on questioning why a particular technology is being

——deployed-to-one-of questioning-why-a-particulartechnology-is not-being-deployed-more—quickly

and on a broader basis. -
~

Additionally, there has been a significant trend in recent years for regulators to experiment
with alternative forms of regulation or more relaxed regulatory policies for LECs than what
was traditionally associated with rate base/rate of return regulatory philosophy. These relaxed
regulatory policies have been initiated in response to the rapid evolution of technology and the
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Likewise, these regulaton_-y models have been structured to provide an additional incentive for
LECs to develop new products and services, aggressively pursue oneraﬁng_costseﬂ:ieiencies;—""-
and_encaurage_;he—depleymenfof—newﬁcnnology.

S ——While-representative € regulatory agencies surveyed indicated that their primary objective
- l o - Is to-avoid increases jn residential telephone rates, they also indicated 3 willingness to consjder

an increase in local exchange rates tg support telecommunications infrastructure development
under certain conditions. For example, the majority of respondents indicated a willingness to
Support an increase in basic exchange rates to promote economic development in the state or to
make more advanced services available to residences and small businesses in the state as part of
2 long-term upgrade program. Thus, the survey results demonstrate that, while skeptical of
basic rate increases, regulators recognize the increasing importance of advanced telecommuni-
cations in the *Information Age" and are becoming more receptive to strategic investments in
LEC infrastructure to deliver the advanced telecommunications service Capabilities expected by
customers in the future,

The New Jersey regulatory environment has already responded to several of the issues being
L evaluated by regulators in other jurisdictions across the country. For example, the Rate Stabil-
ity Plan (RSP), which currently governs New Jersey Bell, is an effective combination of the
: various forms of alternative regulatory models. It incorporates ceilings on existing products,
and segregation of products and services into competitijve and noncompetitive sectors, and
provides an incentive for NJB to optimize earrings through the introduction of new products
and services, the pursuit of cost containment and operating efficiencies, and the continued
deployment of pew technology. However, the survey of regulatory practices in other states did
identify one comparative shortcoming in 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__igge_nues,_e_xpenses, -and.... ... .

maintains 2 level of administrative burden and costs which most alternative forms of regulation

' - - _.j!_‘_‘i?s‘m_f_‘eﬂ_!,_.._i_._t:.t,__a._tradi.t.io.na-l-—ra—te——basef-rate'—of"‘r‘bﬂth‘rﬁ""i‘EtE"'éEéf "This statutory requirement
have been designed to help mitigate.
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accelerating the rate of telecommunications technology deployment with a_ business-as-usual
scenario. The business-as-usual scenario served as the base line for determining the financial
implications of accelerated technology deployment in the state. For the purposes of this analy-

sis, it was assumed that the RSP would continue afte_r_LSlQS._Ihe—business-as-usuai—swuaio in-
__..__7dieates—tha-t—the—maiménance of the RSP would provide NJB with a reasonable leveil of earnings
while supporting an increase in infrastructure investment from 199] to 2000.

Finally, the historical regulatory environment and philosophy in New Jersey has generated the
lowest basic exchange and intraLATA tol] rates among the major LECs (e.g., Bell Operating
Companies) across the country. This laudable pricing position pravides the basis for a myriad
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of policy approaches to support strategic telecommunications infrastructure investment. These

policy approaches are not necessarily available in other jurisdictions where the prices for basic
telecommunications services are already much higher. For example, at the present time, the

e e e —Jighest flat rate for basic exchange-service—in-N i the national average
S for basic exchange service. Therefore, if an increase in basic exchange rates or intraL, ATA tol]
~--- - Tates were considered-in-conjunction-with—the acceleration of telecommunications infrastructure

-~ in the state; New Jersey telephone customers would still have a significant price advantage over

the customers of LECs in other parts of the country while additional technology was being
deployed in LEC networks.

Deployment of advanced telecommunications capabilities can be significantly acceler-
ated in New Jersey at nominal cost when compared to the base of LEC intrastate rey-
enues; this represents a major strategic opportunity for the state of New Jersey.

The rate of telecommunications technology in New Jersey can be significantly accelerated at
nominal ¢ost, as measured by the need for additional revenues. The various scenarios assume
an acceleration of network investment beyond the business-as-usual scenario of $907 million
for the "moderate” scenario, $2.1 billion in the "aggressive” scenario, and $3.9 billion in the
"extreme" scenario. These additional capital investments, while significant, can be implemented
with fairly nominal increases in the revenue streams of the LECs in the state, assuming no sig-
nificant changes in the existing regulatory framework in the state (e.g., disruption of the
historical subsidy f; ramework). The ranges of actual percentage increases in the annual revenue
streams of the LECs over the ten-year period 1991 to 2000 are noted below:

- Under the "moderate" scenario, the required annual increase in LEC revenues ranges
from a low of .4% in 1991 to 3.6% in 1998 above the business-as-usual case. This sce-

nario would have the following impacts on the deployment of new telecommunications
technology in most of the state: :

Accelerate digital switching replacement by three years
- ‘_i*_CE?JE@IG_QE_PEYE!.Q_I_II_Oi'_ﬁb_e_r__Ear_in.teroffice...f.'aci-l-i-t-ies—by--twa—-years- R i

“Accelerate deployment of fiber in feeder routes by six years
Accelerate deployment of fiber in distribution plant by ten years

- Under the "aggressive" scenz{rio, the required annual increase in LEC revenues varies
from well under 1% to a maximum of 6.4% in 1998 above the business-as-usual case.

This scenario would have the f ollowing impacts on the deployment of new telecommu-
nications technology in most of the state:

Accelerate digital switching replacement by three years

Accelerate deployment of fiber for interoffice facilities by two years
Accelerate deployment of fiber in feeder routes by 12 years
Accelerate deployment of fiber in distribution plant by 20 years

- Under the "extreme" scenario, the required annual increase in LEC revenues ranges
from .84% in 1991 to a maximum of 11.8% in 1998 above the business-as-usual

——

scenario.—However,—this—scenario—excesdy the practical capabilities of the LECs in the
state. The extremely aggressive rate of capital investments and resource requirements
(personnel, facilities, and equipment) to achieve these technology benchmarks in the
extreme scenario would have a' much more dramatic impact on LEC earnings than the
other two scenarios noted above. The implications of this scenario would likeily
generate negative ramifications with the financial community, shareholders, regulators,
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and various customers of the LEC industry in the state. While obviously an "outlier,"
the extreme scenario does highlight the upper end of the range of requirements to
achieve exceptionally fast paced deployment of new telecommunications technology.

This scenario would have the following impacts on the deployment of new telecommu-

Accelerate digital switching replacement by. five years

. Accelerate deployment of fiber for interoffice facilities by seven years
Accelerate deployment of fiber in feeder facilities by 16 years
Accelerate deployment of fiber for distribution plant by 24 years

These annual revenue increases would cover the cost of the significant capital investment dis-
cussed above as well as the substantial capital recovery for the retirement of existing technol-
ogy which would be replaced with new telecommunications technology capable of delivering
"Information Age" services. Likewise, these incremental costs have been partially offset by the
impact of the estimated revenue streams from new products and services and the operating and
maintenance cost-efficiencies associated with the broad-based deployment of new telecommu-
nications technology.

These results demonstrate that the deployment of advanced telecommunications technology can
be significantly accelerated, as compared to- the business-as-usual scenario, for approximately
the same increase in “cost" as expected for general inflation in the 1990s (i.e., annual inflation
increases in the range of 4% to 6%). Thus, the LEC industry in New Jersey could significantly
increase the rate of technology deployment and accelerate the introduction of new products and
services in the 1990s for nominal increases in the revenue streams of the LECs.

The level of required revenue growth to support accelerated technology deployment is even
more striking when it is recognized that these price increases are based on the business-as-
usual assumption that the rate structure for existing New Jersey Bell products and services

on the assumption that NJB rates would not increase for a period of approximately [5 vyears.
Thus, the net effective increase in revenues required is minimal when compared with the
expected escalation of payroll costs and the purchase cost of goods and services.

The results of this study highlight the unique position of the state of New Jersey in establish-
ing public policy initiatives for telecommunications in the state in the 1990s. As discussed
previously, the substantial majority of the overall benefits of the deployment of advanced
telecommunications technology cannot be measured from the revenue streams of the LECs,
because the benefits will primarily manifest themselves in improved communications, operating
efficiencies, or decision-making by residential and business customers using telecommunica-
tions capabilities to support the performance of other activities. However, one trend is unde-
niable - 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 work place and the home.

o oo —-pieations-technology-in-most-of the state: e

-.would_remain_the same_through the.year 2000.--For-example,-these-revenue-increases-are-based—— - --—

T T'wo different models exist for the deployment of telecommunications technology - the "supply

push" model and the "demand pull” medel. The "supply push” mode! suggests that technology
deployment not only. satisfies pent-up demand, but also stimulates market growth, The major
risk is that the investment may be underutilized if sufficient demand does not materialize.

Under the "demand pull® model, technology is only deployed to meet well-defined market .

demand or reduce costs. The major risk to LECs of this option is that desired capabilities will
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Thus, LEC revenue opportuni-
this option also risks deterring equipment and service

1 ould take advantage of advanced

dvanced telecommunications
C networks before they will engage in development efforts tgo
network technology in advance of
development of products and services which do

hus limiting the synergistic benefits to society of
olutions to telecommunications needs.

Given the importance of telecommunications to the future e
demand for new services from both business and residential consumers, and continuous
evolution of information technology, the state of New Jersey has a unique opportunity to im-
plement a "supply push” strategy and accelerate the deployment of the network re
“Information Age® for a nominal increase in costs. Since New

conomy of the state, the emerging

» particularly when viewed in comparison to the
pay today for existing technology, not
New Jersey residents could have the most
Yy and still maintain the position as one of
traLATA toll services in the country.

the network of the "Informatio:; Age." Effectively,
advanced telecommunications network in the countr
the lowest-priced providers of basic exchange and in

Future regulatory policy initiatives should support the societal benefits of "Information

Age" metwork capabilities while coatinuing to protect the interests of the individual
coasumer. ) : '

As noted previously, there is a wide range of benefits expected from the deployment of ad-

vanced telecommunications network capabilities in New Jersey, and the accelerated deployment

of that technology will help realize the expected benefits sooner. Additionally, it appears that

the deployment of advanced telecqmmunications—tech-nelogy—-can---be—si'gni'f‘i‘cantly accelerated in

New Jersey with only small increases in the revenues of the LECs, which is advantageous given
investment and capital recovery costs of some scenarios. How-

ever, in the development of a regulatory strategy related to accelerated technology deployment,

there is 2 variety of considerations that should shape policies that benefit all stakeholders,
Among these policy considerations are the following: ' T

- Given the significant capital investments and costs of capital recovery to accelerate
technology deployment, a reporting process should be established for the NJBPU to
monitor advanced technology deployment in the state. This could include an annual
forecast of accelerated technology deployment plans, estimated costs, and anticipated
benefits at the begimning of each year, Additionally, the LECs should be required to
report to the NJBPU at the conclusion of each year on actual expenditures and capabil-
ities” installed, and to demonstrate that the level of expenditures is on track with the
achievement of any technology deployment objectives approved by the NJBPU,

- The scenarios,—which-were—used—to determine the financial implications of accelerated

technology deployment, identified a set of new service opportunities which were ex-
pected to generate additional revenues for the LECs in N

timates aré obviously based on thinking in 1990 about tel

¢ and the emerging techni-
. 1t is likely that additional
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product and service opportunities will develop in the next decade that are as of yet un-
anticipated. Regulatory guidelines should be established to ensure that any additional
revenues are first used to offset the cost of accelerated technology deployment during
the 1990s. This approach will help to mitigate the cost impact of accelerated technol-

o o mssamnmns ividual-customer even though, as previously noted, the ad-
ditional revenues required for acceleration of technology deployment are nominal

-- Similarly, a risk sharing model could ‘be established to balance the interests of stake-
holders, since the acceleration of technology deployment is expected to benefit the
public as well as the LECs. For example, a framework could be established where any
incremental revenue requirements to support the acceleration of technology deployment
beyond the additional revenues anticipated from new services, would be split between
the industry and its customers: for example, a 50/50 ratio. This risk sharing approach
would significantly reduce the potential contribution of the individual customer to the
cost of infrastructure acceleration. At the same time, it would provide a significant
incentive for the LECs to develop and implement additional new products and services,
and aggressively pursue potential operating and maintenance cost efficiencies antici-
pated from the deployment of new technology in the network. This framework would
also help hold the LECs "accountable” for the delivery of new products and services
since the industry would have ail the investment risk related to the generation of a
return on its portion of the incremental revenues required to support the accelerated
deployment of new technology.

- The pricing of new products and services should be structured to encourage broad-
based market deployment of advanced telecommunications capabilities. Since it is
likely that infrastructure investment will lead the generation of new product and ser-
‘vice revenue streams, and that multiple product and service offerings will evolve over
time as familiarity with new service capabilities grows, it will be important to avoid
placing the total cost burden for the deployment of an advanced telecommunications
network on the first new service offering. Pricing policies should be established that
encourage all customers to use the advanced service capabilities of the network of the

reasonably priced and refiect a long-term perspective to better position the citizens of
New Jersey to leverage the benefits of the "Information Age,” at work, at home, or at
school. :

- Finally, small businesses play a significant role in employment growth in New Jersey.
Because advanced telecommunications capabilities are now considered a competitive
tool, it will be essential for small businesses to have access to the same capabilities as
large businesses. Small businesses typically do not require the volume of information

- transport that make dedicated facilities or private systems cost-effective for large
businesses. However, the pricing of advanced telecommunications services should not
be structured to discourage small business usage of these capabilities. Reasonable
pricing for smaller users is particularly important, since it is likely that smaller users
will realize the greatest benefits from reasonably priced access to high-bandwidth
services, at least in the near term.

“Information Age.” Therefore, network-accessfor-higher-bandwidtly services should be

-i--;lihese—considerationwrovfde—a logical Tramework for balancing the interests of the stakeholders
of New Jersey. Given the potential for the state to reap significant and unique benefits from
an advanced LEC network, as well as its successful regulatory framework and favorable pricing

position, New Jersey is well positioned to accelerate deployment of an advanced telecom-
munications infrastructure.
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II. OBJECTIVES OF THE STUDY

-------——---—---‘-—4n—feeegﬂitien—eﬁ-theainereasing—shift—of—Newﬂmemconomic baseé from a manufacturing en-

vironment to an information/services-based economy, the New Jersey Board of Public Utilities

o —(NIBPU);in conjunction with the Tocal exchange carriers in the state, agreed to sponsor a study
¢ of-the telecommunications isfrastructure of the local exchange carriers (LECs) in the state. This

includes New Jersey Bell, United Telephone Company of New Jersey, and Warwick Valley Tele-
phone Company. Management consultants from Deloitte & Touche and its strategy consulting
division, Braxton Associates, were retained to perform this study.

The NJBPU and the telecommunications industry both recognize the importance of the state’s
public telephone system and telecommunications inf: rastructure to the economic development and
overall viability of the state, both now and in the future. Therefore, one of the primary
directives for the study effort was to identify the telecommunications policy issues associated
with the evolution of the telecommunications infrastructure of the State, and the implications
for telecommunications regulatory policy to ensure that New Jersey maintains a competitive en-
vironment to attract as well as retain business enterprises,

Additionally, the scope of the project included an assessment of whether advanced telecommu-
nications capabilities could make a positive contribution to the development of responses to var-
ious public policy concerns in the state, such as the effective delivery of quality educational
instruction and health care services. Our focus in this area was to evaluate how advances in
telecommunications technology could be used to help achieve the benefits anticipated from new
information processing and other technologies in these public sector arenas.

Furthermore, the project included an initial determination of the magnitude of the incremental
costs of accelerating the deployment of advanced telecommunications technology in New Jersey
to be able to introduce *Information Age" services more rapidly to the citizens and businesses of
the state. Thus, the study included an initial estimate of the strategic investments. which would

_be required to provide thgs_e__c_allabjlities_jlong._ with..the.impacts.-of - these - expenditures—on—the- —

LEC industry in New Jersey and its customers.

The individual objectives for the study effort, as outlined in the Request for Proposal, 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

- Deloitte &
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- 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 prowders (LECs only) to de-
velop and market new products and services

- Evaluate the financial and operational implications associated with providing 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 in-
cludes an assessment of:

‘The capital requirements necessary to implement anticipated and desired improve-
ments in the telecommunications mfrastructure under several different technology
deployment scenarios

‘The identification of new products and services and potential new revenue streams
which might be realized as a result of accelerated telecommunications technology de-
ployment in the state

The identification of potential efficiencies in operating, maintenance, and support
expenses which might be reallzed as a result of additional! investments in telecommu-
nications technology

ment scenario on stakeholders, including the LECs and their customers

~ Evaluate the current incentives 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 effort as well as its scope and
objectives. The focus of this effort is to assess the issues and implications of technology de-
ployment for the local exchange carriers in the state only. The scope of the project does not in-
clude 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 effort attempt to determine the most
cost-effective technology application to provide the capabilities discussed in the report. We

vision industry, various wireless transmission media such as cellular or satellite service prowders,
and/or alternative access vendors operating fiber networks. This study and its results are in-
tended to serve as the 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, this study does provide a
baseline or benchmark for comparative assessment.
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The remainder of the report is organized into the following chapters.

Title

Appmaeh-and—Mefhodo’rogy

VI
VIL.
VIIL

IX.

XL
XIIL

~—Assessmentof the Current Telecommunications Infrastructure

The Role of Telecommunications in Economic Development and Business
Retention

Telecommunications Opportunities in Education
Telecommunications Opportunities in the Health Care Industry

Impact of Telecommunications-Intensive Industries on the New Jersey
Economy

Future Network Requirements
State Regulatory Issues Related to LEC Infrastructure Investment
Financial Implications of Accelerated Technology Deployment

Overall Observations and Conclusions
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