Endnotes

' Broadband is defined in this report as data access or bandwidth speeds greater than 256 kbps. See Appendix 1
for further discussion of broadband speed and bandwidth.

? CivicNet will likely include some wireless solutions to reach remote facilities. These wireless facilities will also
be connected to fiber-based services.

* In addition to city facilities, the CivicNet proposal includes services to the Chicago Park District, Chicago
Transit Authority, Chicago Housing Authority, police/fire/911 service agencies, Chicago Public Schools, and
Chicago Public Libraries.

* MPC has been advising the City of Chicago on the development of CivicNet through its role on the Mayor's
Council of Technology Advisors (MCTA), and helped conceive of the idea as co-chair of the MCTA
Infrastructure Committee. Currently, the City is determining ways to move forward to save taxpayers’ dollars,
meet government infrastructure needs, and anchor efforts for economic development in unserved areas. Due to
changes in the economy and the complexity of the project, the City is likely to break the scope into several dis-
creet phases starting with aggregating voice and data traffic.

® This research only examines existing businesses; our demand forecast does not include induced demand in
areas where there is little or no business activity. Therefore, any areas of the city that display lack of demand typi-
cally indicate the lack of any businesses in general.

% T1 is part of the T-carrier system (T2, T3). The T1 carrier is the most commonly used digital line, over copper
medium, in the U.S. It carries 24 pulse code modulation (PCM) signals using time-division multiplexing (TDM)
at an overall rate of 1.5 Mbps.

" The results of the survey are similar to nationally recognized estimates of demand by industry and firm size.
The nature of many of the applications and the market channels that are opened via the Internet are creating
opportunities for firms regardless of geographic location. While regional economies may be more conducive to
adapting technologies — for instance, labor-intensive manufacturing plants may relocate to areas where wages
are lower, as long as the firm remains in constant communication with its customers — there are many reasons
to believe that access to technology and broadband allows more freedom to determine where to locate a busi-
ness.

® As an example: Assume a financial SMB has 10 employees. Currently, a typical financial firm requires on aver-
age 35 kbps per employee. This firm is then estimated to require 350 kbps of bandwidth. (10 ® 35 k = 350 k).
Future demand (five years) for financial firms is projected to be 330 kbps per employee. The same firm is then
projected to need approximately 3,300 kbps (10 ® 330 k = 3,300 k) by 2007, equivalent to a need for Level 3
bandwidth. The growth in demand, while based on current employee size, reflects various growth factors such as
number of employees.

¢ For the purposes of this report, multiple T1 refers to a bandwidth greater than T1. This bandwidth can be real-
ized by combining circuits until the desired speed is reached. In this case, speeds greater than 3.0 mbps.

'” See Appendix 1 for further discussion of types of service and bandwidth capacities.

"Tierd facilities defined. Tier 1 locations are City facilities with 100 or more voice lines (City colleges, high
schools, and larger grammar schools). Tier 2 locations are City facilities with 10 to 99 voice lines. Tier 3 loca-
tions are all other city facilities.

'* Long Haul fiber that exists between larger metropolitan areas (e.g., long haul routes between Washington,
D.C. and Atlanta) is not the same type of fiber used for intercity networks and cannot be broken for access to
provide local service. The existing excess dark fiber therefore cannot be lit for use within cities.

¥ Ames, Sam, “Cities, ‘Bring us Your Bandwidth’," News.com, June 2001. Although some parts of the country
have more communications network capacity than can be used, cities are yearning for more bandwidth.

See also McGarvey, Joe, “Deflating Bandwidth Glut Predictions,” Interactive Week, February 2000, Vol. 7, No. 7, p.
6.
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APPENDIX 2: Digital Capacity and Transmission Table

Digital Signal T-Carrier DS-0 Transmission
Designator Multiple Rate
(phone
lines*)
DS-0 X 1 64 kbps
DS-1 T1 24 1.500 mbps
DS-3 T3 672 45.000 mbps
DS4 X 4032 274.176

* In order to fully describe the high-speed capabilities of broadband services, DS-x multiples are listed. The DS-
x (Digital Signal) standard is the base designator for measuring digital transmission. DS-0 is the designator for
the transmission rate equal to that of one standard telephone line. DS-1 (T1) is the equivalent to 24 phone

lines or 1.5 Mbps. Each phone line or channel carries bandwidth of 64 kbps.

Optical Fiber Capacity and Transmission Table
Optical Fiber DS-0 Transmission  Transmission
Designator Multiple Rate (Mbps) Rate (GB)
(phone
lines)
OC-1 672 51.84 X
0OC-3 2,016 155.52 X
0C-12 8,064 622.08 X
0C-24 16,128 1244.16 1.244
0C-48 32,256 2,488.32 2.49
0C-192 129,024 9,953.28 9.95
0C-256 172,032 X 13.27
OC-768 516,096 X 39.81

Synchronous Optical Network (SONet) is the standard for data transmission over optical fiber. The ability to
carry data, voice, and video makes SONet very popular for telecommunication and wide area network imple-
mentations. Most traffic delivered over a metropolitan area network's last mile (e.g., PSTN, ISDN, T1, Wi-Fi) is

likely to arrive at its final destination via a SONet pathway.
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APPENDIX 3: Broadband Pricing
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APPENDIX 4: Economics of Supply

A detailed study of the specific costs associated with deploying a fiber optic network in
Chicago is beyond the scope of this study. However, it is important to have a basic under-
standing of the economics involved with providing broadband services. To this end, the fol-
lowing data illustrate some of the financial and investment considerations that impact the
decision to provide service to a given market territory.

A service provider typically weighs a number of strategic factors when examining a business
case for serving a market. Demand studies are modified by an assessment of the number of
competitors and their relative strengths and weaknesses. Engineering studies determine the
most cost efficient routes and construction schedules. Financial analysis determine a risk
sensitive assessment of potential returns from investment.

Example 1: DSL

From an investment perspective, there are several key elements to providing DSL services:
telephone central office (CO) equipment; customer premises equipment; wire-line connec-
tivity between the CO and the customer; data transport service from the CO to the service
provider's network; and the Internet. Additionally, the operational, administrative, and mar-
keting overhead must be factored into the analysis.

Fixed Monthly
Cantral Office Costs
Telco charges
Collocation Expenses $ 18000 % 350
T1 Transport 1 450 % 150
053 (Backhaul to Internet) % 1,000 % 6,500
Port & router |(DSLAM) $ 45000 % -
Total $ 64450 % 7,000
Per Customer Costs
Local Loop Charge $ 40 % B
Installation % 150 % -
Premises Equipment $ 250 % -
Taotal $ 440 % B
Owverhead Expenses 22%
(As parcentage of revenue)
Revenue per customer ¥ T75.00
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The following table shows the basic fixed and variable costs of providing these elements.
The potential provider would then perform a breakeven analysis based on these costs and
revenue to determine the minimum number of customers required to serve an area.

Breakeven analysis 178
Fixed CO $ 64,450
Fixed customer $ 440
Monthly CO $ 7,000
Monthly customer $ 6
Monthly overhead per customer $ 16.50
Monthly revenue per customer 75.00
Average lifetime of customer (months) $ 60
Minimum number of customers needed

The breakeven formula assumes an average customer "lifetime" of 60 months, then deter-
mines the lifetime revenues ($75 ¢ 60 = $4,500). Lifetime customer costs are determined
next ($440 +($6 + $16.50) ¢ 60 = $1,790). The net profit per customer ($4,500—$1,790 =
$2,750) is then used to estimate the number of customers needed to pay for the fixed
investment ($64,450 + $7,000 60 = $484,450). The minimum number of customers for
breakeven in this example is therefore 178 (484,450,/2750 ~ 178).

By applying this specific analysis, a service provider would look at a market such as
Bronzeville to gauge the viability of investment. This study shows that Bronzeville has at
least 200 SMBs that have demand for DSL — enough to justify at least a single competitor a
profitable market. Obviously, this analysis must consider additional economic and strategic
factors such as available CO space, line conditions in the market, and so forth. Yet, this
analysis should provide a basic justification for at least one DSL provider serving every CO
in Chicago.
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Example 2: Fiber Optic Metro Network
The capital investment needed to build and maintain a fiber optic network is substantial.
The table below shows a menu of costs to be considered and estimated when planning such

a network.

Initial Fiber Build

ltem Cost | Note

Materials

Cable $ 0.036 per fiber foot

Fiber Count $ 144

4" Conduit $1 per foot

Interduct Conduit $ 0.75 per foot (3 interduct per duct)

Splice Box $ 200 each

Initial Optic Equipment (OC-48) | $ 200,000 per node (equip + labor)

Additional 8 Channles (OC-48) |$ 33,333 per node (equip + labor)
Labor

Trenching/Boring $ 15 per foot

Install Conduit $1 per foot

Pull Cable $ 150 per foot

Splicing $ 35 per splice
Misc.

Engineering Cost $3 per foot

Splice Spacing $ 20,000 feet

Fiber Count Spliced $ 48 fibers

Average Miles per Node $ 4.95 miles

Purchase of Existing Conduit $ 0.41 per foot

Manhole Spacing $3 per mile

Manhole Cost $ 4,000 per structure
Dark Fiber

Install Charge $ N/A per strand

Mileage Charge $ 9,437.99 per strand per mile

Number of Strands $ 48 fibers

Total Installation Cost per mile $ 31.96

Total Installation Cost

$ 168,749
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Many of these costs are contingent on the type of terrain and ease of access to buildings
and other facilities. The estimate above is for a new, average, urban, trenched network.
Some congested urban environments can range as high as $1,000,000 per mile for such con-
struction.

These costs can be reduced considerably where existing facilities such as open conduit,
accessible sewer lines for below ground installation, and utility poles for aerial stringing of
fiber are available (all of which have been identified as possible resources in the CivicNet
RFP). For instance, the above estimate is reduced to $68,335 per mile (a 60 percent savings)
for a similar construction where open conduit is available.

The breakeven analysis is, as might be expected, complicated for a metro network. One can
see that the construction cost figures can significantly impact the investment decision. The
other capital expense that most impacts the analysis is that of the routers that transmit sig-
nals on the network and at the customer's premises. From the perspective of serving an
individual building or customer, the main variable is the routing device that converts the
optical data to electronic information that is used by consumer computing and communica-
tion equipment. For a typical SMB, this device may cost as little as $1,500 to deliver multi-
megabit data to users. A more advanced router that allows for the splitting of optical signals
for transmission to a number of other locations can cost about $75,000. Use of the higher
end router at a city facility or neighborhood node in conjunction with stringing aerial fiber
along nearby utility poles may present a very cost effective solution to deploying fiber to the
city's neighborhoods.

The point of this analysis is to demonstrate the significant change in the financial dynamics
that are created when alternative assets are made available to a network provider. This is
precisely the strategy behind the CivicNet proposal, as it allows the potential vendor access
to many of the city's telecommunications facilities, buildings, sewer systems, utility poles,
and other rights of way. And, CivicNet guarantees the level of demand of City and sister
agencies that will considerably minimize the risk for a carrier to invest in infrastructure
upgrades. An inventory of these assets relative to areas of broadband demand described in
this study is a next step to building the business case for CivicNet.
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APPENDIX 5: Industry Best Practices

Shifts in consumer demand, the need for more efficient processes, and competitive pres-
sures drive business leaders to seek new means for adapting and growing their organiza-
tions. Often, solutions are found in new information technologies and advanced communi-
cations systems. The combination of complex software solutions and high-speed data trans-
mission, storage, and retrieval has revolutionized both the pace of organizational change
and the range of new opportunities.

A multitude of applications and systems — once available to only the largest enterprises,
due to development costs and operational resources needed — have now become accessible
to small and medium-sized organizations (SMBs). These applications generally are divided
into a number of core functions that address specific operational needs:

1. Supply chain Management;

2. Customer relations;

3. Accounting and compliance;

4. Knowledge management; and

5. Distribution planning and e-commerce

Supply chain management relates to the myriad of ways firms connect with vendors and
suppliers of materials and services to support production. Whether providing raw materials
or managing the logistics of shipping, warehousing, and replenishing inventories, firms are
continually seeking to improve costs, communications, response times, and risk exposure by
streamlining their relationships with key suppliers.

Customer relations management focuses organizations on optimizing customer satisfaction
via customized marketing and support services, faster and easier information dissemination,
and enhanced billing and collection functions.

Accounting and compliance functions are time-consuming aspects of most businesses.
Accuracy in reporting and improved controls over information gathering and analysis impel
firms to adapt the most comprehensive and effective solutions to meet their needs.

Knowledge management is a broad functional area that encompasses everything from shar-
ing processes and information across an organization to scheduling and monitoring proj-
ects to streamlining specific data regarding work rules, benefits, and job duties.

Distribution planning manages the network of channels firms use to market, sell, and deliv-
er their services and products. The Internet has created enormous opportunities for firms
to grow by offering economical means for communicating with prospective and existing cus-
tomers worldwide.

While an ongoing "chicken and egg" debate continues regarding whether advances in appli-
cations or communications technology drive change, it is clear that affordable broadband
access has, in many instances, been the catalyst for new business practices. Whole technolo-
gies such as e-commerce, telemedicine, video conferencing, and remote file sharing/data
collaboration would be under developed or non-existent without the high-speed networks
to connect users, suppliers, and customers.

As affordable broadband access has become more widely available, and applications more

commonly distributed, a number of industry-leading best practices have emerged to guide
various segments of the economy. This section examines several key industry sectors and
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the most successful ways organizations have used technology and broadband to expand
their market reach, enhance efficiency, develop new services and products, communicate
more effectively with customers and suppliers, respond to competitive challenges, and
improve work conditions for employees.

Manufacturing

Manufacturing has undergone significant changes through technological improvements. In
fact, technology has so integrated itself into manufacturing that one cannot talk about man-
ufacturing operations without, in some way, discussing technology and the improvements
that come from advances in computer systems and telecommunications. From taking a cus-
tomer's order, to procuring raw materials, to shipping the finished goods, to billing and col-
lections, each step has been streamlined by an assortment of technological solutions.
Though this evolution has been occurring for many years, companies are still working
toward the ultimate goal of system integration.

Sales The traditional way that manufacturers receive orders is from contracts for larger
orders. However, smaller orders — those that generally require the most operational com-
plexity and flexibility and, consequently, have higher operating costs, typically come from
either a sales visit, by phone, or by fax. In all three of the examples below, an order has to
be sent to the plant floor for production by an individual. Even if production has been
computerized, someone must key the order into the system. This process, by its nature, is
prone to human error. These errors cost the company money and lead to customer dissatis-
faction. As a result, systems that reduce the number of times the order has to be fed into
the computer decrease the likelihood of errors.

In the case of a salesperson visiting a customer and taking an order, the streamlining of the
ordering process is increasingly done with simple tools. Manufacturing firms are equipping
their sales forces with tools such as laptop computers and handheld PCs that have the ability
to tie into the computer system either at the time the order is placed or soon after. After
sales people directly enter a customer's order into a computer, the computer can link to the
main system and automatically transfer the order to the production line. In some cases, the
sales force may have the ability to access the system remotely, via an Internet connection
(either land-line based or wireless), which gives the sales person real-time information
about certain products. This tool is very powerful for giving the sales person the ability to
provide the customer with immediate information about how long an order will actually
take or provide the customer with the most current information about the products in ques-
tion. Additionally, with the order being entered only once, the company has improved its
ability to provide the customer exactly what was promised at the time the order was made.

For manufacturers whose sales process orders are received via either phone or fax, an indi-
vidual must transfer the order to a computer system. At a minimum, companies are trend-
ing toward offering their clients the ability to order over the Web. Though many compa-
nies have had online ordering for some time, these systems have generally not been tied
into the production system until recently.

If customers are sophisticated buyers, they may have their own procurement systems in
place. In this situation, the Web ordering system can be further improved upon by the
development of solutions that integrate the two company's systems by allowing them to talk
to each other and transfer order instructions and status automatically. Many larger compa-
nies have been doing this for many years using Electronic Data Interchange (EDI). Until
recently, smaller companies were unable to use this form of communication due of the cost
of developing the interface and the limited availability (and high cost) of the network to
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connect to the vendor. With the evolution of software, and its ability to utilize the Internet,
there are new ways for small firms to take advantage of the same streamlining process that
larger companies have enjoyed for many years. The software industry has developed stan-
dards that give most software packages the off-the-shelf ability to interconnect. Additionally,
these systems can use the Internet to connect with each other very inexpensively, giving
smaller firms new tools to cut costs and improve customer relations.

Manufacturing process The actual manufacturing process has benefited immensely from
advances in technology and communications. In the past, though certain machines were
computer operated, the information available at the computer was not always available to
those who needed it. In many cases, information such as quality control measures and pro-
duction rates had to be manually retrieved from the computer and forwarded to other peo-
ple in the company, like the engineers and managers, who had to make decisions based on
the information. This was a time-consuming process, with the decision maker often receiv-
ing stale information too late to take action. Additionally, if production was spread over
multiple sites, the collection and collation of information required many man-hours, and
investment in expensive communication pipeline between sites, to get the information to a
central point.

Now, systems are being developed that allow the monitoring of the entire production floor
and collection of information needed by decision-makers. An example of a process that
benefits from this integration is the design change process. With integrated computerized
systems, a company is able to streamline the change process, allowing those involved to
check the status of a changed order. This also opens the door for true accountability, and
gives plant floor staff the ability to plan for requested changes. Also, the change can be
communicated to different sites at the same time, improving product consistency.

This increase in information sharing forces manufacturers to rely on networks more, but
the costs are justified by the benefits of having real-time information. As a result, network
needs have increased almost exponentially, and even smaller facilities with multiple sites
need access to facilities like fiber optic networks.

Billing and Accounting Once a product comes off the production floor, a company not
only needs to ship the product, but also to expedite billing to ensure that it collects money
for what it just produced. Enterprise Resource Planning (ERP) software has been the
breakthrough product integrating sales, production, and accounting systems. Larger com-
panies have had the advantage of these systems, to streamline the entire product process
from ordering to bill collection. SMBs have not been able to benefit from these systems
due to the large financial investment required. As a result, they have developed small indi-
vidual systems for each part of the process. This in-house development has been cost effec-
tive, but was intended to fix immediate needs and was not designed for total integration.
Software developers are creating solutions that will make the migrating and integrating of
these systems viable for even smaller companies.

One solution has come from the development of the Application Service Provider (ASP).
ASPs provide network applications to other companies via the Internet. These providers
can deliver large applications like ERPs to smaller firms at affordable rates by offering the
systems to many different companies at the same time. By sharing the applications, the
companies can utilize expensive software they previously could not afford. Additionally, the
ASP can provide the software in a secure environment, so that the customers they serve can
be confident their data cannot be seen by others using the software. This also allows the
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manufacturer to pick and choose which parts of the ERP package to use, and which in-
house solutions to continue using. The result is a customizable transition plan, making the
migration process realizable for a small, capital-restricted company. The overall benefit is
that smaller companies can utilize the same streamlining tools that large enterprises have
had access to, at rates the smaller companies can afford.

All of the software that is needed to provide this type of functionality requires infrastructure
that allows the flow of traffic from one facility to another. This can come from private facili-
ties between plants or via the Internet. Either way, the need for high-speed network con-
nectivity is increasingly necessary as smaller companies begin accessing these new tools.

Retail
Technology's influence on retail is evidenced every single day, from transactions made local-
ly at the corner store to the international transactions of big business.

Sales To expand the reach of a retail operation, many companies use the Internet. For
companies that are traditionally restricted by geographic limitations, the Internet allows
them to reach beyond those boundaries. A local bakery can now sell its specialty goods to
people all over the country. A clothing designer with a national presence now has a less
expensive way to expand internationally. The Internet increases the revenue potential of
the company, but it also makes the sales process more complex. In the case of multi-nation-
al promotions, companies may end up posting/hosting multiple Web sites designed for dif-
ferent markets and countries. This makes it difficult to manage inventories and keep the
brand image of the company consistent between all of the sites. To address this issue, com-
panies now use content management systems that centralize the content of every site. By
centralizing, changes to product lines and image can be easily managed in one place, elimi-
nating inconsistencies.

Another issue that comes from online ordering is the ability to provide reliable and updat-
ed information about the product of interest, including availability. The success of a com-
pany selling its products on the Internet is driven by similar factors that are faced if a cus-
tomer is at the physical store. If an item is advertised, the customer expects the item to be
in stock. Though online the customer may not have the same expectation of immediate
availability, the expectation is shaped by what is present on the Web site. So, inventory accu-
racy is very important.

To ensure that inventory information is accurate, the Web servers have to link to the inven-
tory system and have real-time information available for the customer. Some companies
that have refined this feature have taken the process one step further and merged the physi-
cal store with the online store. This is accomplished by centralizing inventory and making
it available to the Web site. Now, the customer can find out if a product is in stock and if it
is available at a particular store. Furthermore, companies now allow the customer to pay for
a product online, and then go to the store to pick it up. Though mostly larger chain stores
have this capability, the technology is available for small stores to provide this service.

Inventory/warehousing As stated previously, ties to inventory are incredibly important to a
retail operation, and the accuracy of inventory data is critical. Without inventory controls, a
company's financial stability can be undermined if it becomes overstocked, and revenue
streams can be damaged if inventory is allowed to run out. For retailers seeking to keep
inventories at a minimum, systems that are connected directly to suppliers reduce the
chance for order mistakes, and can improve delivery times. Many warehouses now have
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sophisticated inventory systems that are continuously updated using bar code technology.
As a product goes onto or is taken off the shelf, its bar code is scanned, and in many cases,
its whereabouts are tracked all the way to the customer's premises. This improves inventory
tracking and controls that are necessary for retail operations.

Customer service Prices for products can only drop to a particular economic point. After
that, customer service becomes the differentiating factor that can make or break a compa-
ny. For customer service to be effective, the ability to access the status of orders and show
customer profiles is paramount. Customer Relationship Management (CRM) systems pro-
vide staff with these tools. There are two main ways a customer contacts a company's cus-
tomer service personnel; in person or by phone. Either way, the staff person needs to be
able to identify the customer in the system and have a full history available. This technolo-
gy even provides the staff with the ability to do things like address the caller by name with-
out the customer entering information on the phone, or being able to provide a refund on
a customer's credit card without the customer having to produce the card. These tech-
niques exceed the customer's expectation of service, and can lead to increased customer

loyalty.

Back Office Tying all of this functionality back into the accounting system is vital.
Accounting, commissioned payroll, and accounts payable are time-consuming and error
prone processes if done by hand. With the correct feeds and well-defined business rules,
information from the Internet and storefront sales can make the accounting process easier
and virtually error free. Similar to manufacturing, ERP (Enterprise Resource Planning)
applications help tie these systems together. For smaller retail shops, outsourcing is avail-
able, but with Internet connectivity, even companies with two or three retail stores can effec-
tively link all stores to a centralized system that allows them the ability to use similar stream-
lining tools that larger chains have used for many years.

Health Care

Health care has been and will continue to be a knowledge-intensive and information-driven
industry. The demands of managed care, HMOs, and government regulations, along with
fast emerging advances in medical research, have transformed the industry. These changes
have impacted hospitals, clinics, pharmaceutical firms, insurers, and individual health care
workers. Coping with change has led to the development and adoption of new technolo-
gies.

The health industry, though a huge part of the U.S. economy (14 percent of GDP), is still
starved for broadband connectivity. Transactions between doctors and drug companies,
insurers, suppliers, and health-conscious consumers are continuing to escalate the need for
high-speed communications.

Telemedicine Telemedicine offers the ability to interactively monitor patients and commu-
nicate information to medical practitioners remotely. Streaming media in the form of large
data and imaging files, as well as live video and audio feeds, is indispensable for telemedi-
cine to succeed. From assessment and diagnosis using radiological data (teleradiology), to
video house calls (remote consultation), to Web-enabled call centers, to physician continu-
ing education, to consumer learning, telecommunications is integral to the development of
health care technology.

Broadband and technology have combined to impact health care in the use of enterprise

portals to transmit information between hospitals and attending physicians. As a conduit for
assessing and updating patient records securely, transmitting information regarding the

35 ¢ Access to Redevelopment



most effective clinical practices, and as a means of reducing medication and diagnostic
errors, these systems have been introduced throughout the country. A powerful demonstra-
tion of the transformative nature of broadband is the use of remote monitoring of intensive
care units (known as eICU). Though only recently introduced in select markets, early
results show dramatic reductions in intensive care mortality and reduced system costs for
hospitals. Sentara Healthcare, a six-hospital system in Virginia, has documented declines in
mortality rates of 25 percent and cost savings of 17 percent (achieved through shorter hos-
pital stays) with eICU. The system allows specialists, known as intensivists, to receive contin-
uous reports of patient vital sign data plus live video feeds from a number of facilities at a
single, centralized location — often the intensivists' home offices. The continuous monitor-
ing by an expert allows for quick response to subtle, yet critical, changes in a patient's con-
dition. The hospital benefits by adding a level of specialization and expertise previously
unavailable; the intensivists gain the ability to more effectively use their knowledge; patients
gain the superior treatment the experts deliver.

New efficiencies Broadband services streamline the health care process and introduce previ-
ously unrealized efficiencies. QT Medical Services, for instance, is a medical transcription
service that uses broadband access to deliver its services to doctors. After a doctor meets
with a patient, she dictates her findings into a computer voice file that is sent to QT
Medical. A transcriptionist, working at home, writes up a report and sends it back to the
hospital to be placed in the patient's files. A process that took days now takes a few hours.

Virtual Private Network (VPN) services have been implemented by a number of facilities
and providers to better manage record keeping, file sharing, and general communications.
The Cystic Fibrosis Foundation uses VPN to integrate its 80 offices and 600 employees
nationwide. The fundraising organization uses VPN to save money on travel via teleconfer-
enced staff meetings, and to update benefits and financial and policy information through
its intranet. The Foundation has achieved significant cost savings by shifting time consum-
ing, day-to-day functions from the local level to a regional level. The result is that staff mem-
bers have been freed to focus more on their fundraising activities rather than back office
and reporting functions.

Broadband also drives the drugstore of the 21st century. Pharmacists have always on, instant
access to patient profiles and important drug interaction information. Credit and debit card
authorization is seamlessly executed, while in-store video programming meets the needs of
health-conscious shoppers. Automated cash registers provide price scanning and sales track-
ing to improve customer service, reduce errors, and ensure store shelves remain optimally
stocked.

And, the Web has had a major impact on the way physicians practice medicine. More than
78 percent of physicians surf the Web for information on the latest drug uses, diagnostics,
and treatments. Three of 10 physicians have their own Web site used to promote their prac-
tices, providing patient education, scheduling appointments, and offering answers to basic
patient questions. The vanguard of doctors are using their Web sites to interface with phar-
macies and drug manufacturers to fill prescriptions online. Doctors who have adopted elec-
tronic medical records, electronic prescribing, online communication with patients, and
remote disease monitoring say such tools have boosted their efficiency and the quality of
care they provide. As of early 2002, 26 percent of doctors reported communicating with
patients online, 22 percent were relying on electronic medical records to store and track
information about their patients, 11 percent were prescribing drugs online, and five per-
cent were monitoring patients' health electronically. These figures are expected to triple by
2004.
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Key information portals such as WebMD, Medscape, and Physician's Online have emerged
as the busiest information dissemination sources for health care on the Internet.

Supply chain management Procurement of equipment and supplies is a significant under-
taking for health care organizations. E-commerce and broadband connectivity have shown
substantial benefits for the industry. A recent study by Accenture claims that e-commerce
could bring two to 10 percent benefits, or up to $6 billion in value, to participants across
the supply chain. The biggest potential benefit of e-commerce for providers involves elimi-
nating overpayments and reducing rework and manual processes. The benefit for suppliers
lies in freeing sales representatives from administrative tasks, enabling them more time to
sell, providing access to real-time sales information, allowing for better management of fill-
rates and operational processes, and reducing the level of effort for labor-intensive adminis-
trative processes including contracts, rebates, and eligibility.

Chicago's Rush-Presbyterian Hospital recently replaced its paper-based back-office system
with an Internet solution. With more than 70,000 purchase orders per year and the need to
integrate electronically with a multitude of vendor catalogs, the hospital developed a 'com-
posite application' platform that integrates its ordering system and accounts payable system
with the Web site catalogs of its major suppliers. Once entered, the application processes
and tracks the orders through a single interface that has automated a once tedious and
error-prone process. Vendors that have linked with the system anticipate a stronger bond
with the hospital and a more cost-effective relationship.

Regulatory compliance Healthcare providers must manage nationally dispersed workforces
while providing reliable access to central systems and data from remote offices. The passage
and implementation of the Health Insurance Portability and Accountability Act (HIPAA) in
1996 pushed healthcare beyond nuclear energy as the most regulated business in the
United States, and compounded the need for security. This regulation set the strictest secu-
rity level for the flow of patient data between healthcare offices. Forward thinking firms
have sought technology solutions to meet the needs of physicians for accessing and sharing
data and the requirements of HIPAA. This was Sun Healthcare Group's challenge with
36,000 employees nationally, 1,200 who need secure remote network access at the same
time. Because patient care and treatment depend on access to their health information
from anywhere at anytime, network mobility, service, and reliability were top priorities of
Sun Healthcare Group's IT department. With the passage of HIPAA, Sun Healthcare's abili-
ty to protect patient health information in a cost-efficient manner became absolutely critical
to its success. Information security joined mobility, service, and reliability as a key require-
ment. Today, secure mobile access provides an effective solution for Sun Healthcare staff
who travel between facilities or work from their homes. Without the speed and reliability
that broadband offers, health care workers would face severe (and sometimes life-threaten-
ing) constraints on their ability to gather information and dispense adequate treatment for
their patients.

37 ¢ Access to Redevelopment



APPENDIX 6: Sample Bandwidth Demand Questionnaire

The following is the survey that Tangent conducted in December 2002. A random sample of 130
businesses were selected from approximately 15,700 SMBs meeting certain criteria for this study.
Tangent focused on the following areas:

-Current and future bandwidth needs of an organization

-Current broadband access technology in use (if any)

-Opinions regarding current and future broadband applications

-Monthly expenditures for services.

1. How many employees work at this facility?

2. How do you currently connect to the Internet or other off-site networks?
None/not applicable

Dial-up (regular phone lines)

ISDN

DSL

T1

Other (specify type)

3. What is the maximum bandwidth speed that you use?
Please give your answer in terms of Mbps (Megabits per second).

4. How much do you believe your bandwidth speed will increase in the next TWO years? IF
NO INCREASE, ASK "WHY NOT?"[Answer may be in Mbps or multiple of current rate. ]

5. ..FIVE years?

6. What factors influence your organization's current bandwidth needs?

7. What factors do you think will influence your organization's future bandwidth needs?

8. What is your current data communications expense per month? $

9. How much do you expect your expense to increase/decrease in the next TWO years?
percent

10. ....FIVE Years? percent

11. What is your current phone (local and long distance) expense per month?
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12. How much do you expect your expense to increase/decrease in the next TWO years?
percent

13. ....FIVE years? $ percent

14. Which company provides your data services?

15. Which company provides your telephone (local & long distance services?

16. Of the following list, which applications does your company currently use over your

Internet or off-site network connection?

a. Relations with vendors or suppliers

b. Customer relations (example: call center)

c. E-mail

d. Corporate Intranet (employee Internet access)

e. Corporate Web site

f. E-commerce

g. Human resource tools (circle all examples: training, payroll, benefits; add any other vol-
unteered applications)

h. Other business functions (circle all examples: accounting, competitive research, compli-
ance reporting; add any other volunteered applications)

i. VPN (Virtual private network, virtual office /telecommuting)

17. Of the following list, which applications does your company PLAN to use in the next

TWO YEARS over your Internet or off-site network connection?

a. Relations with vendors or suppliers

b. Customer relations (example: call center)

c. E-mail

d. Corporate Intranet (employee Internet access)

e. Corporate Web site

f. E-commerce

g. Human resource tools (circle all examples: training, payroll, benefits; add any other vol-
unteered applications)

h. Other business functions (circle all examples: accounting, competitive research, compli-
ance reporting; add any other volunteered responses)

i. VPN (Virtual private network, virtual office/telecommuting)

18.We've finished the questions. Would you like to receive a copy of the survey results?
YES (list e-mail or regular mail address)

NO

Thank you for your help today.
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Appendix 7: Competitive Profiles
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Appendix 8: Glossary of telecommunications terms

ADSL
{Asymmetric Digital

Subscriber Line)

A fully digital, dedicated connection, Asymmetric refers to the
transmission speeds of the upload and download for this
technology. The upload speeds are typically slower than the
download speeds. ADSL is the most common of the xDSL
family.

See also: xDSL

ASEP
(Application Service
Provider)

An organization that hosis soltware applications on its own
servers within its own facilities, Costomers access the
application via private lines or the Internet. Also called a
“commercial service provider,” With the advent of the Web
browser as the universal client interface, the ASF market is
expected to prow rapidly,

ATM

Backbone

A dedicated-connection switching technology. Data sent across
the network is divided into packets, which are units of a certain
number of bytes. ATM is distinguished from other
technologies in that it uses a Axed-size data packet (ATM cell)
that is only 53 bytes total (48 of which are data, with the other
frve hnldmg the destination and sender addresses).

O the Internet or other wide area network, 10 is a set ol paths
that local or regional networks connect o for long-distance

interconnection. he connection poines are kKnown as network
nodes or telecommunication data switching exchanges (DSEs).

Bandwidth

Throughput usnally measured in a fixed amount of data sent
through media per second. The range of frequencies that can
be transmitted through a medium, such as glass fibers, without
distortion. The greater the bandwidth, the greater the
information-carrving capacity of the medium.

BLEC
{ Building Local
Exchange Company)

These companies install fiber-optic networks in office buildings
at no charge to the owners and deliver broadband Internet,
video, and voice services to the tenants (small and midsize
businesses). They focus primarily on sclling data services and
creating applications for their customers.

BOC
[also ILEC and
RBOC)

A traditional local telephone company such as one of the
regional Bell companies (RBOCs). See also: [LEC (Incumbent

Local Exchange Carrier)

Broadband

Telecommunication that provides multiple channels of data
over a single commumeations medium, typieally using some
form ol requency or wave division multiplexing, Examples
include DS-3 fiber optic systems, which can transmit 672
simultaneous voice conversations, or a broadeast television
station signal that transmits high-resclution audic and video
signals into the home, Broadband connectivity is also an
essential clement for interactive multimedia and next
veneration applications (e-conunerce, elemedicine, eic),

Cable Moadem

A modem used to connect a computer to a cable TV service
that provides Internet access. Cable modems can dramatically
increase the bandwidth between the user’s computer and the
Internet service provider, Cable modems link o the computer
via Lthernet, which makes the service online all the time.
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However, Ethernet is a shared medium, and the speed will vary
depending on how many custemers on that cable segment are
using the Web at the same time.

Carrier Hotel

A building where space 15 leased to competitive
telecommunications providers, allowing them to interconnect
with each other and with the incumbent provider. Carmier
hotels provide an alternative to co-locating in the ILEC central
office.

Carrier

Company that provides elecommunications ransmission
BETVICES,

Central Office (OO0

A local telephone company switching center. There are twio
tvpes. The first is called an "end office” (EO) or "local
exchange” (LE) and connects directly to the outside plant,
which is the feeder and distribution system to homes and
offices. The end office (often called a "Class 5 office”) provides
customer services such as call waiting and call forwarding. The
second type is the tandem office (also toll office or andem /toll
office), which is a central office that does not connect directly
to the customer. Toll call record generation and accounting
used to be handled in the tandem offices. Today, the billing is
mostly done in the end offices. There are more than 25,000
central offices in the United States.

CLEC
(Competitive Local
Exchange Carrier)

An organization offering local telephone services, Although
most CLECs are established as a telecommunications service
organization, any large company, university, or city government
has the option of becoming a CLEC and supplying its own staff
with dial tone at reduced costs. [t must have a telephone swiich,
satisly state regulations, pay signilicant lling fees, and make is
services available o outside customers. This was sanctioned by
the | elecammmuinications Act of 1906,

Client A computer or device that initiates a query, usually from a
server 1n a clientsenver environment.
Co-location When a carrier locates some of its facilities in another carvier's

property or a carrier hotel.

Davk/Lit fiker

Bulk, raw fiber, Dark fiber is existing optical fiber that spans a
geographic arca and is sold to carriers and large businesses
without any optical or clectronic signaling in its path. The
customer is responsible for adding the transmission equipment
at hoth ends. Lit fiber is optical [iber that is being used to
transmit data,

DLECs
(Also DCLECs)

Data-centric local exchange companies whose focus is on
providing data services as opposed to voice and other services.
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D5-x

Standdard telecommunications industry digital signal formats, which are
distinguishable by bit rate (the number of binary digits transmitted per
second), D50 service bas a bit rate of B4 kilobits per second or a single
phone line. D5-1 service has a bit rate of 1.544 Mbps or 24 phone
lines. D5-3 service has a bit rate of 45 Mbps or 672 phone lines, Used
interchangeably with T1 and T3 services {eg., D5-1/T1, DS-3/T3).

DsL
(Digital Subscriber
Line]

A technology for bringing high-bandwidth information to homes and
small businesses over existing copper telephone lines at speeds ranging
from 1 Mbps to 42 Mbps . xD5L refers to the family of D5SL
variations, such as ADSL, HDSL, BADSL and YISL, See also: x[S1.

DWDM {Dense
Wavelength Division
Multiplexing)

See WDM

Ethernet

Lreveloped by Xerox corporation in 1973, Ethernet describes a local
area networking technology where all of the networked devices are
connected via a single cable. Data is sent acrass the cable ising a
systemn called Carrier Sense, Multiple Access/Callision Detection
{CSMASCD), where nodes listen to the cable before sending data
packets. [he nodes walt untll the cable Is free hefore sending their data
across the network. IF two nodes send data simultaneously a collision
oocurs. Onee detected, the nodes wait a short, random period before
re-sending data.

Facilities-Based Carrier

Carriers that own transmission facilities.

Fiber Maode

[n communications, a node is a network junction or connection point.
For example, a personal computer in a local area networks (LAN) is a
node. A terminal connected to a minicomputer or mainframe is a node,

Fiber Ring

A fiber optic transport network where the ends of the network come
together 1o form a closed topalogy or ring.

Frame Relay

A telecommunication technology designed for cost-efficient data
transmission between LANs and end points in a wide area network,
Data is put in a variable-size unit called a frame and leaves any
necessary error correction (retransmission of data) up to the end points,
which speeds up overall data transmission. Frame relay is an updated,
digital version of x.23, an older analog technology.
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Crigabit

Cine billion bits of information. The information-carryving capacity
{i.e., bandwidrh) of a circuit may be measured in gigabits per second.

Gigabit Ethernet

An Ethernet technology that ralses transmission speed to | Ghps. Lsed
primarily for backbones. The first |[EEE standard (802_3z) for Gigabit
Ethernet defined its use over multimode optical fiber (see Multimode
Fiber below) and provides full-duplex operation from switch to end
station or to another switch and half-duplex using CSMA/CD in a
shared environment. The 802 3ab standard (1000 Base TX) provides

for Lsigabit Ethernet over copper cable.

Greenfield Carrier A carrier that does not have any traditional telephone equipment inits
network, This type of carrier is "starting from seratch” with brand new
IF telephony gear,

Huh Collection center located centrally in an area where

telecommunications traftic can be aggregated for transport and
distribustion.

ILEC (Incumbent Local
Exchange Carrier)

A traditional local telephone company such as one of the Regional Bell

companies (RBOCs). See alsa: BOC and RBOC.

Interexchange Carrier
(IXC)

A company providing inter-LATA or long distance services between
LAT As on an intrastate or interstate basis.

Inter-LATA InterLATA calls are those that pass from one LATA to another.
Typically, these calls are referred to as long distance calls.
Intra-LATA Intral AT'A calls are those local calls that originate and terminate within

the same LATA.

IPTEL (Internet

See Woice over Internet Protocol [1\-":.11]:'7}.

Protocal Telephony)
5D Telecommunications technology that provides low-end bandwidth
(Integrated Services network connections and telephony. Includes PRI and BRI (primary

Digital Metwork)

rate and basic rate interface), with the former built for more high-end,
high bandwidth WAN connections.

ISP An organization that provides access to the Internet,

(Internet Service

Provider)

Kilohit One thousand bits of information. Usually expressed in terms of kbps
(Kilobits Per Second|

LAM {Local Area A communications network that serves users within a confined

Metwark) geographical area. [t is made up of servers, workstations, a network

operating system, and a communications link.
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LATAs
(Local access and
transport area)

The approximately 200 geographic areas thar define the areas betwesn
which the RBOCs were prohibited from providing long distance

services prior to the Telecommunications Act of [956,

LEC A company providing local telephone services.
{Local exchange carrler)
Local Loop A circuit within a LATA.

Long-Haul Circuit

A private, dedicated telecommunications circuit between locations in
different LA'] As.

Megabit

One million bits of information. Usually expressed in terms of Mbps

(Megabits Per Second).

Bulti mode Fiber

In optical fiber technology, multimode fiber is optical fiber that is
desigmed to carry multiple light ravs or modes concurrently, each ar a
slighitly different reflection angle within the aptical fiber core,
Multimode fiber transmission is used for relatively short distanees
becaise the modes tend to disperse over longer lengths (this is called
mslal ilia-pt'l'siun}. For longer distances, single mode fiber (sometimes
called monomaode) fiber is used, Multimode fiber has & larger core than
single mocde,

Off-net Refers to circults on transmission facilitles not owned by the carrier.

Chn-niet Fefers to circuits on transmission facilities owned by the carrier,

Oiptical Transport The transmission of data using optical fiber signified by the OC
(Optical Carrier} unit.

Optronic A combination of optical and electronic equipment.

Cherbuild Building a new network where one or more similar networks exist, 21%
Century's cabile infrastructure was considered an overbuild, for
exanple,

FOP The point at which a line from a long distance carrier (IXC] connects

{Point of Presence)

to the line of the telephone company or the user if the telephone
company ks not Involved. For online services and Internet providers,
the POP is the local exchange users dial into via modem.

PSTN The taditional circuit-switched telephone network that operates

(Public Swirched warldwide for basic relephony services, Also known as Glohal

Telephone Network) Switched Telephone Network (GSTN) or POTS (Plain Oid
Telephone System). See also [SDMN.

RBOCs I'he seven reglonal telephone companies {Fﬂrmerl}r part of AT&:T)

{Reglonal Bell established by court decree in 1982.

Operating Companies)

Jingle Mode Fiber

In oprical fiber technology, single maode fiber is optical fiber thar is
designed for the transmission of a single ray or mode of light as a

carrier and is used for long-distance signal transmission, For short
distances, multimode fiber is used, Single mode fiber has a much
srmaller core Chan multirmasde Tiber,
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SONet
{Synchronous Optical
N etwork)

A fiber-optic transmisslon systemn for high-speed digital traffic.
Emploved by telecoms and common carriers, S0OMNet speeds range from
31 mbps to 40 gbhps. It uses a self-healing ring architecture that is able
to reroute traffic if a line goes down. 50Met backbones are widely used
to aggregate lower-speed T1 and T3 lines.

Switch A device that opens or closes circuits to be used for transmission of
information. It is a process of interconnecting circuits to form a
trarsrmission path between users,

VolP Used in IP telephony. VoIP is voice delivered using Internet protocol.

(Voire over Internet [t avoids the tolls charged from ordinary phone use.

Protocol)

VPM A private network that is configured within a public network such as

(Wirtual Private the Internet, VPNs enjoy the security of a private network while taking

MNerwork) advantage of the economies of scale and built-in management Facilities
of large public networks. Built over .25, Switched 56, frame relay, and
ATM technologies, today's networks generate tremendous interest in
VPNs,

WAN A communications network that covers a wide geographic area.

(Wide Area Network)

Typically made up of several LAMNs contained within several bulldings
OF CAITIPLISES.

WM [(Wavelength
Division Multiplexing)

A technology that uses multiple lasers and transmits several wavelengths
of light (lambdas) simultaneously over a single optical Tiber, Each signal
travels within its unigque color band, which is modolated by the data
(text, voice, video, etc,). WDM enables the existing fiber infrastructure
of the telephone companies and other carriers 1o be dramatical ly
increased. Vendors have announced YWD or WM (Dense
Wavelength Division Multiplexing) systems, as they are also called, that
can support more than 150 wavelengths, each carrving up to 10 Ghps,
Such systerns provide more than a terabit per second of data
transmission on one optical strand, thinner than & buman bair.,

Wire Center

A location where a large number of network cables terminate,

XDSL [Digital
Subseriber Line)

Eefers to the family of DSL technolegies, including ADSL, HDSL.
SDSL, and VDSL. See also: DSL.
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