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Broadband and Economic Development

“To attract the best jobs and newest industries, we’ve got to out-innovate, out-educate,
out-build and out-hustle the rest of the world.” - President Barack Obama?

The Case Study on “Connected Nation” with special emphasis on “Connect
Kentucky” on page 7 of this white paper.

l. Introduction

Technology is essential for economic growth and job creation. Ensuring
Washington has 21st century digital infrastructure, such as high-speed broadband
Internet access, fourth-generation (4G) wireless networks, new healthcare information
technology and a modernized electrical grid, is critical to the long-term prosperity and
competitiveness of our state.? The Internet is a global platform for communication,
commerce and individual expression, and now promises to support breakthroughs in
important national priorities such as healthcare, education and energy. Additionally, the
Internet and information technology can be applied to make government more effective,
transparent and accessible to all Americans.?

For Washington, improvement of broadband access will open up ways for our
state’s innovators and entrepreneurs to reassert and extend national and global
leadership. It will unlock doors of opportunity long closed by geography, income, and
race. It can enable education beyond the classroom, healthcare beyond the clinic, and
participation beyond the town square.*

As of December 2010, nearly 170 million U.S. households had broadband
connections.® 1.3 million of those households were in Washington.® Yet, with more than
2.6 million total households in the state, only about half of all households have adopted
broadband. © Moreover, nearly 100,000 Washington households currently have no
access to broadband at all.® Even by the end of 2011°, 3.88 percent of households had

1 Speech by President Barack Obama, The white House,
http://voices.washingtonpost.com/posttech/2011/02/marquette_mich_in_this.html

2 Washington State Broadband Office, Broadband Mapping Frequently Asked Questions,
http://wabroadbandmapping.org/FAQ.aspx.

3 Federal Communications Commission, National Broadband Plan, Chapter 3: Current State of the
Ecosystem, available at http://www.broadband.gov/plan/3-current-state-of-the-ecosystem/

41d.

5 Federal Communications Commission, Getting Broadband, http://www.fcc.gov/guides/getting-broadband.
6 Washington State Broadband Office, 2011 Annual Report on Broadband In Washington, 4.

7 United States Census Bureau, QuickFacts: Washington,
http://quickfacts.census.gov/gfd/states/53000.html.

8 Washington State Broadband Office, 2011 Annual Report on Broadband In Washington, 4.



no access to broadband and 2.3 percent of the state’s households only had access to
speeds of 768 kilobytes per second (Kbps) to 3 megabytes per second (Mbps).
Furthermore, some sparsely populated areas are the areas rich in agricultural lands
where broadband-enabled technologies could help increase farm production. Other un-
served parts of the state also have high percentages of Department and Social Health
Services (DSHS) clients. For instance, Yakima, Grays Harbor, Whatcom, Ferry and
Clallam counties all have areas with no broadband provider, and list between 34 to 50
per every 100 residents as clients of medical, economic or vocational rehabilitation
services from DSHS. The same has been displayed in the figure A below.

This paper is aiming at showing broadband access is a catalyst for economic
development.
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Figure A (Percentage of Households with no Broadband Access in Washington'®

A. Major broadband benefits
High-speed Internet access allows users to access the Internet and Internet-
related services!! (such as: email, world wide web ((Research, Personal web sites, on

9 Washington 2011 annual report
http://www.leg.wa.gov/documents/legislature/ReportsToTheLegislature/2011BBAnnualRptFINAL 9fb907

1le-b3b9-4843-a318-a3ace0234926.pdf
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http://www.leg.wa.gov/documents/legislature/ReportsToTheLegislature/2011BBAnnualRptFINAL_9fb907
le-b3b9-4843-a318-a3ace0234926.pdf
11 http://faculty.washington.edu/baldasty/march7.htm
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line shopping, Shareware)), threaded conference, online chat rooms, multi users
dimensions'?13, streamed broadcast, internet telephone and video phone, etc.), at
significantly higher speeds than those available through “dial-up” Internet access
services. Broadband speeds vary significantly depending on the particular type and
level of service ordered and may range from as low as 200 Kbps, to 30 Mbps, Recent
offerings include speeds up to 50 to 100 Mbps.

The uses for broadband are limitless. And the utility of the service will only
continue to grow as technology develops. However, there are a few concrete uses,
which will directly benefit Washington State in the near future.

Telemedicine: Broadband makes “telemedicine” possible: patients in rural areas can
confer online with medical specialists in more urban areas and share information and
test results very quickly. This will ultimately reduce medical costs, improve access, and
allow for medical services to be administered more quickly in urgent situations.

Improve our_ Communities: Broadband will help communities efficiently access and
use their reference and cultural resources, such as library and museum resources and
archive materials.

Improve our _Schools: Broadband is necessary to take advantage of many distance
learning opportunities which are becoming available to our students, like online college
or university courses. Additionally, broadband can reduce costs and improve both
access and efficiency for continuing or senior education programs. In both
circumstances, broadband access will improve the educational services, which are
available to rural Washingtonians or those communities with fewer resources.

B. Other general benefits of broadband services
As the result of broadband investments in Washington State we would be able to
achieve the following:
e Public safety agencies could provide enhanced 911 services, improved response
times, a more responsive Amber Alert system?4, and enhanced police response.

12 Bartle, Richard (2003). Designing Virtual Worlds. New Riders. pp. 9-10, 741. ISBN 0-13-101816-7. “[pp.
9-10] TinyMUD was deliberately intended to be distanced from the prevailing hack-and-slay AberMUD
style, and the “D” in its name was said to stand for “Dimension” (or, occasionally, “Domain”) rather than
“Dungeon;” this is the ultimate cause of the MUD/MU* distinction that was to arise some years later. [pp.
741] The “D” in MUD stands for “Dungeon” [...] because the version of ZORK Roy played was a Fortran
port called DUNGEN.”

13 Hahn, Harley (1996). The Internet Complete Reference (2nd ed.). Osborne McGraw-Hill. pp. 553.

ISBN 0-07-882138-X. “[...] muds had evolved to the point where the original name was too confining, and
people started to say that “MUD” stood for the more generic “Multi-User Dimension” or “Multi-User
Domain”.”

14 http://amber.ny.gov


http://en.wikipedia.org/wiki/International_Standard_Book_Number
http://en.wikipedia.org/wiki/Special:BookSources/0-07-882138-X

Public safety agencies are increasingly using commercial broadband systems to
support their missions besides continuing maintaining their traditional land mobile radio
(LMR) systems'®>. Such agencies are adopting modern broadband systems including
using laptop computers in vehicles, as secondary communications devices (e.g., a
smartphone), or for remote video monitoring.*®

e School districts, one quarter of which are currently hindered by slow Internet
connections, will now be able to provide online instruction and learning, research and
information exchange between institutions, and remote access to college courses.

e Essential state services can be more reliably and continuingly preserved in
emergency situations through cloud computing, which is made possible through
broadband technology.

e Citizens will benefit from faster, more efficient government services such as online
permitting, improved information access, health care, access to justice and other
important programs.

e State and local government will have access to online training, conferences and
collaboration; reduced travel and per diem expenses; and reliable connectivity between
government entities and state and local data centers.

e Library patrons using technologies and applications that require high-quality Internet
bandwidth, such as high definition video-conferencing, desktop video chat (e.g. Skype),
online learning and assessment, streaming video, and Voice over Internet Protocol
(VolP), will benefit from fast speeds and higher quality services. Broadband access for
libraries means community access.

e Healthcare providers will have the speed they need to deliver lifesaving services in
real time, enabling remote diagnosis, immediate assessment and guidance to
emergency workers via videoconferencing, improved access to the most current
lifesaving drugs to rural areas, and tele-health to exchange large digital files and provide
remote specialty consultation.

e Rural communities will be able to provide the high-speed telecommunications
services that are required for robust economic development, enabling credit card and
Internet-based e-commerce, automated inventory and fulfillment systems, web sales
and online advertising for small businesses, commodities trading — a key competitive
advantage to the family farmer, advanced 4G cellular capability/access and local
broadband providers’ access.

Il. How Broadband Stimulates the Economy
Since the mid-1990s, when businesses and households began to use the
Internet, observers have been trying to predict and assess the link between Internet

15 http://www.cisco.com/en/US/docs/wireless/Imr/design/guide/Imrover.html
16 The Benefits of Transitioning to a Nationwide Wireless Broadband Network for Public Safety available

at http://www.whitehouse.gov/sites/default/files/uploads/publicsafetyreport.pdf



http://www.whitehouse.gov/sites/default/files/uploads/publicsafetyreport.pdf
http://www.whitehouse.gov/sites/default/files/uploads/publicsafetyreport.pdf

access on economic development. Some of the early predictions about the Internet and
related technologies, such as causing the “death of cities,” have clearly not
materialized.'’” Yet the Internet has transformed many areas of life, providing individuals
and businesses with easy and immediate access to communication, information, and
entertainment. But it takes considerable time to develop applications and adjust
business processes and organizations to take full advantage of new technologies and
we still know very little about the economic effects of many Internet-based
technologies.® The federal and state broadband initiatives presume multiple economic
and social benefits will accrue from increasing broadband access. Local economic
development ranks high among these benefits. Other economically relevant benefits
include improvements in access to education, energy efficiency, health care cost and
availability, and public safety. To date, the evidence on the extent to which broadband
provides any of these benefits has been quite limited.®

In recognition of its importance, public investment in broadband is surging. The
American Recovery and Reinvestment Act (ARRA) of 2009 allocated $7.2 billion for
broadband investment and commissioned a National Broadband Plan to promote
universal access, foster economic development, and achieve additional potential
benefits through this technology. Federal and state broadband policies seek to invest in
broadband in underserved areas to close the digital divide. Yet closing the digital divide
is not the only broadband policy that could affect economic development outcomes; and
policies that support and hasten early-stage rollout of next-generation technologies,
such as extremely fast fiber-to-the-home or new technologies that affect business
processes, have better economic development outcomes.?°

The Internet has transformed the way small businesses operate, communicate
with employees, and interact with customers. Internet service is an important tool for
achieving strategic goals, improving competitiveness and efficiency, reaching customers,
and interacting with vendors. High-speed (broadband) Internet access is as essential to
their business as other utilities such as water, sewer, or electricity.?!

Il. Broadband Equals Economic Development
Broadband technology is a contributor to economic growth at several levels.??

17 The Benefits of Transitioning to a Nationwide Wireless Broadband Network for Public Safety available
at http://www.whitehouse.gov/sites/default/files/uploads/publicsafetyreport.pdf

18 2012 Annual Report on broadband in Washington, Washington State Broadband Office
http://www.commerce.wa.gov/Documents/Broadband-WA-Office-2011-report.pdf

19 SEVENTH BROADBAND PROGRESS REPORT AND ORDER ON RECONSIDERATION, Federal
Communications Commission, FCC 11-78, May 20,

2011http://hraunfoss.fcc.gov/edocs public/attachmatch/FCC-11-78A1.pdf

20 http://www.ppic.org/content/pubs/report/r_110jkr.pdf

21 http://www.sba.gov/sites/default/files/rs373tot_0.pdf

22 http://www.itu.int/ITU-D/treg/broadband/ITU-BB-Reports_Impact-of-Broadband-on-the-Economy.pdf
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1) The deployment of broadband technology across business enterprises improves
productivity by facilitating the adoption of more efficient business processes (e.g.,
marketing, inventory optimization, and streamlining of supply chains). An example
would be the use of broadband in the agricultural supply businesses. The growth of
mobile technology in agriculture has outpaced the speed of past technological
developments in the sector worldwide. The integration of GPS technology into farmers’
tractors and mobile technology that inventories acreage and production equipment
clearly emphasizes that the broadband Internet access is key for farmers to be able to
run and market their operations. The capacity of farmers to utilize these new products
and other wireless communications technologies requires adequate broadband
infrastructure?® 24,

2) Extensive deployment of broadband accelerates innovation by introducing new
consumer applications and services (e.g., new forms of commerce and financial
intermediation?). One of the examples of the e-commerce from business to consumer is
“line of credit™®. Line of Credit is an arrangement between a financial institution, usually a
bank, and a customer that establishes a maximum loan balance that the bank will
permit the borrower to maintain.

Figure 1: Broadband economic impact
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Figure B: Broadband Economic Impact?’

23

http://icma.org/en/icma/knowledge_network/blogs/blogpost/962/Growing_Agriculture_for_Economic_Dev
elopment

24 http://bookstore.icma.org/freedocs/E43398.pdf

25 http://www.clickz.com/clickz/news/1700078/broadband-boosts-e-commerce-new-media-adoption

26 http://www.investopedia.com/terms/l/lineofcredit.asp#axzz2Kp6LdbHi

27 http://www.itu.int/ITU-D/treg/broadband/ITU-BB-Reports _Impact-of-Broadband-on-the-Economy.pdf at
p 3.
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3) Broadband leads to a more efficient functional deployment of enterprises by
maximizing their reach to labour pools?®, access to raw materials, and consumers, (e.g.,
outsourcing of services, virtual call centres.)

V. Case in Point
“Connect Kentucky”

Connect Kentucky is the first state-wide broadband expansion program that the
Connected Nation 2° (a leading technology organization working towards making
available affordable broadband connectivity in US) has adopted, it has become a model
for broadband deployment and adoption for other states throughout the nation.

According to the 2008 Connected Nation groundbreaking report,% in 2004, only
60% of Kentucky households had broadband available for subscription. From 2005-
2007, broadband adoption (the number of homes subscribing to high-speed broadband
service) in Kentucky increased 83%, which was far beyond the expectation compared to
the nationwide trends for household broadband adoption (57%). Up to 2008, there was
95% of Kentuckians can now access broadband in their homes. Besides, between 2005
and 2007, the growth rate of broadband adoption in rural counties of Kentucky was
106%, which is 34% more than the growth rate of the average of the United States.
Moreover, there was 7% growth in broadband adoption in Kentucky over the expected.

Actual Broadband Adoption
Expected Broadband Adoption

Kentuckians
than expected
adopted
broadband

} 297,000 more

2005 2007
Figure C: (Kentucky’s Actual versus Expected Broadband Adoption in 2007)

28 http://rru.worldbank.org/documents/toolkits/labor/toolkit/glossary.html#l
29 http://www.connectednation.org/broadband-core-services

30 The economic impact of stimulating broadband nationally
http://www.connectednation.org/ _documents/connected nation eis study full report 02212008.pdf
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Figure D: (Broadband Adoption Growth Rates in Kentucky and United States in

2005-2007)

The rapid broadband coverage in Kentucky resulted in economic booming in the

following variable ways:
1 Employment: The above 7% unexpected growth has resulted in an additional

63,417 jobs created or saved in Kentucky between 2005 and 2007.The average
annual economic value of these jobs can be estimated at $1.06 billion in direct
wages (see detailed discussion below). It has been observed, “for every one
percentage point increase in broadband penetration in a state, employment is
projected to increase by 0.2 to 0.3 percent per year.”3!

Health cost savings: An estimated 35% of all broadband users report saving an
average of $217 as a direct result of becoming healthier through obtaining
healthcare information online. This translates into a $9.4 million dollar annual
self-reported health-care cost savings for the additional 297,000 broadband
users above the expected in Kentucky.

Mileage Costs Saved: Using the United States General Services Administration
reimbursement rate for driving of $0.485 per mile, it can be said that the Connect
Kentucky initiative has yielded an annual savings of $92.1 million in consumer
driving costs.

Environmental Pollution: In addition to the positive environmental impact and
using the standard measurements for carbon dioxide (CO2) emissions credits,
the annual economic impact of 46.7 million pounds of carbon emissions can be
estimated at $252,200.

31 Robert W. Crandall, Robert E. Litan, and William Lehr, “The Effects of Broadband Deployment on
Output and Employment: A Cross-Sectional Analysis Of U.S. Data,” Issues in Economic Policy: The
Brookings Institution, No. 6, July 2007, p. 2.



Summary of “Connect Kentucky” Impact:
The direct economic impacts of the additional 297,000 individuals accessing
broadband in Kentucky can be quantified directly as follows:
e $1.06 billion in annual direct wages from jobs created or saved in Kentucky.
e $9.4 million in annual self-reported health-care costs savings (examples below).
e $92.1 million per year in mileage savings from broadband preventing
unnecessary driving.
e 46.7 million Ibs of CO2 emissions reduction per year in Kentucky ($250,000
emission credits).
e $429.8 million value in the 53.4 million hours saved per year from accessing
broadband at home.

V. Important Observations

The observations are based on the survey conducted by Connected Nation for
the various states it operates in with special reference to the States of Kentucky and
Alaska.
1. Job creation related surveys®
High-speed Internet service is changing how job creators and job seekers identify each
other (explained below) and link up in the United States. Up to 2012, data indicates®?
that there are 2.5 million businesses in the United States currently use the Internet to
advertise job openings or accept job applications.

Examples from “Connect Kentucky”

A. Online Job Searches

» Almost one-third (31%) of adult residents access the Internet for job searching and
employment information, up significantly from 16% observed in 2005.

* Nearly half (49%) of residents with broadband service at home report using the
Internet to search for employment.

» Over one-quarter (28%) of adult residents who search for employment online report
that they found a job in this fashion. This translates to approximately 280,000 jobs filled.
Of these, two-thirds were filled by residents with broadband service.

« With broadband at home, the majority of unemployed residents and one third of
disabled residents use the Internet for job searching.

32 Broadband Impacts on Employment, ConnectKentucky
http://www.connectednation.org/sites/default/files/online_and in_touch - part two -
online_job_searching.pdf

33 http://www.connectednation.org/sites/default/files/cn_biz_whitepaper2012 final.pdf
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B. Telework Habits and Potential

« Among employed residents with a broadband connection at home, 11% (or about
110,000 workers) report that they regularly work from home through their broadband
connection. These individuals comprise 6% of all employed adults, but another 23% of
workers are interested in teleworking.

« Among adults who are not employed in the labor force today, one-quarter say they
would be likely to work if they could work from home through a broadband connection.

C. Working At Home Online

« Apart from a formalized telework arrangement described above whereby workers
regularly work at home through their broadband connection, the survey also finds that
nearly one-third (32%) of employed adult residents use the Internet to do some work
from home.

» Working from home is most strongly associated with high income and highly educated
workers and those who have laptop computers.

2. Cost of broadband:

Examples from “Connected Nation”

As per the survey conducted by Connected Nation of the nine states it is closely
representing, it was observed that the price ranged from $72.61 for a median speed of
2.6 Mbps in Alaska to $68.95 for a median speed of 6.9 Mbps in the study.

» B
$78.00
Broadband Median
AK— States Speed Broadband
$75.00 @ (Mbps) Cost
v CN
0 49 $68.32
§72.00 & Bt s 00 ol
Alaska 26 $76.11
$69.00 Florida 6.9 $68.95
e lowa 4.4 $62.71
o $66.00 ! Michigan 3.8 $61.88
Minnesota 4.3 $63.53
$63.00 a q Nevada 49 $68.07
1A
South
X 3.7 $72.61
$60.00 Carolina
2.0 3.0 4.0 5.0 6.0 7.0 8.0 Tennessee 4.8 $73.71
| Texas 4.7 $70.79

Figure E: (a graph from the Connected Nation survey report3)

34 http://www.connectednation.org/sites/default/files/ak_biz_2012.pdf
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3. Technology used:

Examples from “Connect Alaska”

As per the survey conducted by Connected Nation for the State of Alaska, discussed in
figure B, almost 84% Alaskans use computer, 70% of those have adopted broadband
and almost 34% uses it for telework.
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Figure F: (a graph from the Connected Nation survey report®)

VI. Conclusion

The economic impact of broadband has many positive effects. 3¢ First and
foremost, the evidence is fairly conclusive about the contribution of broadband to GDP
growth. While the amount of this contribution varies, the discrepancies can be related to
different datasets as well as model specifications. Secondly, broadband stimulates
employment growth, spanning opportunities as a result of the network construction
programmes as well as the telecommunications sectors. Finally, beyond economic
growth and job creation, broadband will have a positive in communities--things not
immediately captured in GDP figures. These include efficient access to information,
savings in transportation and benefits in health and entertainment, and can be
measured in terms of the difference between consumers' willingness to pay for the
broadband service and actual prices.

35 http://www.connectednation.org/sites/default/files/ak_biz_2012.pdf
36 |d.
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[Appendices]
Current Broadband Availability
A) Washington

According to 2011 annual report of Washington state broadband office 37,
broadband networks in Washington represent a significant opportunity and advantage
for the state’s economy and residents, but the state will need more than service
availability in order to take advantage of the opportunity; we will need substantial
commitment to adoption, literacy, and the digital economy. Digital literacy is the ability to
effectively and critically navigate, evaluate and create information using a range of
digital technologies. It requires one “to recognize and use that power, to manipulate and
transform digital media, to distribute pervasively, and to easily adapt them to new
forms”28. The level of digital literacy is divided into familiarity with computers and
Internet navigation (the basic level) and engagement in online commerce. The Internet
has been undoubtedly changing the way people doing business and socializing. The
non-adopters will be left out of main social community and massive e-commerce
business opportunities. Most importantly, they may be very likely to undermine the
benefit that internet may possibly bring to them.

The Federal Recovery Act®®, is boosting economic development, enhancing
Internet connections in schools and libraries, improving health care delivery and wiring
homes and small businesses in isolated places that major broadband providers have
been slow to reach. The result is phenomenal and one of the leading example of it is
NoaNet*°. Ten public utility districts in Washington are leading a digital charge together,
known as NoaNet, the “Northwest Open Access Network”. This nonprofit, wholesale
provider of broadband has more than 1,800 fiber miles serving nearly 260,000 people in
rural and underserved areas. Thanks to an infusion of $140 million in federal stimulus
grants, NoaNet is expanding to nearly 3,000 fiber miles. By August 2013 the network is
expected to reach more than 170 communities and 2,000 schools, hospitals, emergency
responders, libraries, colleges and universities. One of NoaNet's most notable
successes is along the Columbia River in the center of the state. That's where fiber
lines to Quincy — along with the lure of cheap hydropower — brought in Microsoft, Yahoo
and other firms to build large server farms.*

37 http://www.commerce.wa.gov/Documents/Broadband%20W A%200ffice%202011%20report.pdf

38 Jenkins, Henry (2009). Confronting the Challenges of Participatory Culture: Media Education for the
21st Century. Cambridge, MA: The MIT Press.

39 http://www.recovery.gov/News/featured/Pages/RecoveryFundsforSatelliteBroadband.aspx

40 http://www.noanet.net/pdfs/NoaNetLargeBrochureJuly2011.pdf

41
http://www.noanet.net/pdfs/Need%20for%20speed%20Broadband%20comes%20t0%20rural%20areas%
20Spokesman%20Review%209.16.12.pdf
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Map A: (A map of the NoaNet Network in the State of Washington*?)

B) Nationwide Overview

According to FCC broadband progress report*3, up to May, 2011, there was
approximately 26 million Americans are denied access to the jobs and economic
opportunity made possible by broadband, most of them are living in rural communities
located in every region of the country.

The FCC report also finds that while the infrastructure of high-speed Internet is
unavailable to those Americans, there is approximately one-third of Americans still do
not subscribe to broadband, even when it's available. This suggests that there are
various barriers to adoption — such as cost, low digital literacy, and concerns about
privacy — remain too high. The Report also suggests that limited broadband capacity for
schools and libraries as a further indicator that broadband is not being reasonably and
timely deployed as well as not available to all Americans.

42red lines across the State of Washington represent the NoaNet fiber optic backbone, largely available
today (portions are to be built over the next two years), open to use by all. It is built as an advanced
telecommunications infrastructure, capable of 10 gigabit Ethernet speeds. As such, the network is one of
the fastest and most capable fiber optic networks available in the world today.

43 |d.
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TOTAL §134.296,467,618 2052562 | $01.027.430.820 | $661,041,807 | $6,413,230,033 3,150,003,246 | $05,215,901,497 | 3,248 448, 7%

Table 1 (A State-by-State Summary of the Annual Economic Impact Associated with
Accelerating Broadband for Each State**) 2008 Survey

44 http://www.connectednation.org/_documents/connected_nation_eis_study_full_report_02212008.pdf
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