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EXECUTIVE SUMMARY

This study shows that the broadband industry, as measured by the Information, Communications and Technol-
ogy (ICT) industries, is strong and healthy in the Northern New England region, relative to the national aver-
age. However, there are disparities among che 3 states that warrant atcention. As measured by Gross Domestic
Product (GDP), employment and average compensation, New Hampshire has the scrongest ICT industry while

Maine has the weakest with Vermont straddling the middle.

Based on a survey of recent academic literature on the economic benefits of broadband, there is one take-away
that is a constant—increased broadband infrastructure will add a significant number of jobs to the economy,
especially through the network effect. One study found that a rapid, “ubiquirous” adoption of residential broad-

band would eventual[y add just over 1.2 million jobs to the American economy.

While the vast majority of the academic literature was focused at the national level, one study has found that a
7 percentage point increase in broadband adoption would yield substanrial economic benefits to Northern New

England. More specifically, the scudy found that:
e Annual economic output increased by $1.4 billion.

¢ Annual jobs created or saved by 27,221 —an increase of up to 34 percent over current ICT employment

levels.

s Annual income increased by $1 billion.

o Annual self-reported healthcare savings of $7.2 million due to online health information leading ro
healthier lifestyles.

e Annual mileage savings of $72 million due to less travel because of the ability to conduct transactions
online.

¢ 41 million hours saved because conducting online transactions are faster worth $364 million.

o Lesstravel means a 36.7 million pound reduction in CO2 emissions worth $198,296 in carbon offsets.

However, not all broadband access is created equally and needs to be both wide (reaching a large number of
residents) and deep (providing the necessary capacity/speed). With the demands of today’s internet involving
video and other large data transfers, having a large reach but one that delivers limited capacity will curtail the

full economic benefirs.

While all 3 Northern New England states have above average broadband width, Maine is severely lacking in
broadband depth. As a consequence, Maine is also lagging in all the major economic indicators involving the
ICT industry including percent of GDP, percent of employment and average compensation. Yet, the silver lin-
ing in this study is that Maine’s policymakers can focus on the problem which is the lack of broadband depch.

1 More specifically, ICT consists of the following calegories os defined under the North American Industry Classification System (NAICS): Computer and Electronic Product
Manufacturing (which is a sub-seclor of the Durable Goods Manufacturing Industry), Computer Systems Design and Related Services (which is a sub-secior of the Profes-
sional, Scientific and Technical Services Industry) ond the Information Industry.

2 The analysis was limited 1o 2009 because dala for the NAICS sub-sectars was not available for 2010.
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ECONOMIC IMPACT OF INFORMATION,
COMMUNICATIONS AND TECHNOLOGY INDUSTRIES

The broadest measure of the economic impact of the broadband industry is reflected in the Information, Com-

munications and Technology (ICT) industries. According to Patrick S. Brogan with The Broadband Associa-

tion:

“The U.S. depends on ICT to facilitate participation in the global information economy. U.S. in-
dustries invested $455 billion in ICT investment in 2008, representing 22% of total investment.
Broadband providers alone invested over $64 billion in 2008. Annual network infrastructure
investment is up over 30% since 2003. In addition to investment, non-ICT sectors used $617 bil-

lion in ICT inputs to their production in 2007.” (Brogan, p. 87-88)

Clearly, ICT industries have become a significant part of the U.S. economy as well as in Northern New England.

To berter understand the impace of the ICT industry in Northern New England, this study will examine its

impact on Gross Domestic Product (GDP), employment and average compensation.

Chart 1 shows the ICT industry as a percent of GDP from 1997 to 2009. Nationally, despite covering two

recessions over this time-period, the ICT contribution to GDP has been remarkably stable. The importance of

the ICT industry in Northern New England is less than the national average in 2009—6.4 percent versus 7.2

percent, respectively. This lower share is due to two reasons.
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ICT as a Percent of Gross Domestic Product
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ECONOMIC IMPACT OF INFORMATION, COMMUNICATIONS
AND TECHNOLOGY INDUSTRIES (CONTINUED)

First, the last time ICT s share of GDP in Northern New England exceeded the national average was in 1997 and
1998. This was driven by New Hampshire with an ICT share of over 12 percent during that time-period which
was nearly twice the national average. However, since then New Hampshire ICT share has dropped dramati-
cally to an average of around 8 percent. This drop was centered in the “computer and electronic manufacturing”
sector which fell to 4.7 percent of GDP in 1999 from 9.6 percent in 1997.

Overall, in 2009, the ICT industry contributed $8.5 billion Northern New England’s economy—$1.8 billion in
Maine, $5 billion in New Hampshire and $1.8 billion in Vermont.

Second, Maine’s ICT as a share of GDP significantly lags the national average by half in 2009—3.6 percent
versus 7.2 percent, respectively. Since Maine’s economy is the second largest in Northern New England, Maine’s

low ICT share lowers the regional average.

Chart 2 shows the ICT industry employment as a percent of total employment. Unlike GDP, ICT employment
has consistently been higher in Northern New England than the national average. The only dip in employment
occurred during che 2001 recession mimicking the national trend. Aswith GDP, ICT employmenc is highest in

New Hampshire (5.1 percent) and lowest in Maine (2.3 percent).
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Overall, in 2009, the ICT industry employed 79,642 people in Northern New England—18,873 in Maine,
42,224 in New Hampshire and 18,545 in Vermont.
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ECONOMIC IMPACT OF INFORMATION, COMMUNICATIONS
AND TECHNOLOGY INDUSTRIES (CONTINUED)

Chart 3 shows why Northern New England would be better off with more ICT jobs. In 2009, the average com-
pensation for an ICT job was 69 percent higher than the average job--$65,429 versus $38,701, respectively. This
is true for every state in Northern New England with a 29 percent premium in Maine, a 78 percent premium in

New Hampshire and a 71 percent premium in Vermont.

Chart 3
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However, the average compensation for an ICT job does vary within Northern New England as shown in Chart
4. In 2009, New Hampshire had the higher compensation at $75,390 per ICT job followed by Vermont at
$61,145 per job and Maine at $47,353 per job.
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ECONOMIC IMPACT OF INFORMATION, COMMUNICATIONS
AND TECHNOLOGY INDUSTRIES (CONTINUED)

Overall this economic data shows that while the ICT is strong and healthy in the Northern New England re-
gion, relative to the national average, there are dispariries among the 3 states that warrant attention. As mea-
sured by GDP, employment and average compensation, New Hampshire has the scrongest ICT industry while
Maine has the weakest with Vermont straddling the middle. Later in this study, we will examine some potential

factrors relating to broadband infrastruccure that will shed light on these disparities.

ECONOMIC BENEFITS OF BROADBAND INFRASTRUCTURE

Broadband infrastructure is 2 tool of production in that it is not consumed for its own sake. It is like a highway
that helps people get from one place to another but no one sits there to admire it for its own sake. Therefore, like
a highway, the more broadband capacity there is available then a richer and more diverse ecology of economic

activity it can ultimately support.

The academic literature on the economic benefits of broadband infrastructure has identified four significant ef-

fects on the economy:

1. Dircct Effects: These are the result of building the infrastructure used to create broadband accessibility

such as workers hired to install fiber opric cable.

2. Indirect Effects: These are the result of supplying materials to the infrastructure project such as the

workers needed to manufacture the fiber oprics.

3. Induced Effects: These are the secondary effects created by the additional spending enabled by the
people or companies associated with the primary direct and indirect effects. For instance, the workers
installing che fiber oprics will spend parrt of their earnings for lunch at the local diner. Induced ef-
fects are typically based on spending “multipliers” that estimate how newly injected money will ripple

through a local economy.

4. Network Effects: The most intriguing, and difficult to estimate, effect is the network effect which oc-
curs from the creartion of new industries enabled by broadband infrastructure. This is analogous to how
the interstate system made possible the creation of a new suburban lifestyle. Broadband infrastructure
is leading to new possibilities in older industries, such as entertainment and healthcare, and creating
whole new industries, such as social media. Additionally, more people on the system exponentially

increase the network effects.

Table 1 summarizes the results from six articles thar atcempe to quantify the job-impacrt of expanding broadband
infrastructure. Not all of the studies examine all four effects and those that do utilize differing methodologies.
While the specific results vary, there is one take-away that is a constanc—increased broadband infrastructure will
add a significant number of jobs to the economy, especially through the network effect. One study found that
a rapid, “ubiquitous” adoprion of residential broadband would eventually add just over $1.2 million jobs to the

American economy. (Crandall, Jackson and Singer, p. 1)

3 The go-to saurce for such economic multipliers is from the U.S. Department of Commerce's Bureau of Economic Analysis which produces the Regional Input-Output Medel-
ing Syslem (RIMS ll). For mare information, see: https://www.bea.gov/regional/rims/

4 This daes not even include broadband adoplion by businesses.



Economic Benefits of Broadband Expansion in Northern New England | ). Scott Moody and Wendy P. Warcholik, Ph.D. | page 7 of 12

ECONOMIC BENEFITS OF BROADBAND INFRASTRUCTURE (CONTINUED)

For the purposes of this study, the articles summarized in Table 1 are less useful because they are all national in
scope. Fortunately, a recent study by Connected Nation, Inc. has distilled the national results into state-by-state
estimates. The study is based on the experiences of Connected Nation’s first statewide broadband expansion
program called ConnectKenrucky. The result of the programs was a 7 percentage point increase in broadband
adoption above the expected growth based on the national average. Combined with survey data, the study pro-

duced estimates for increased employment, healthcare cost savings, mileage costs saved, environmental pollution
reduced and time saved.

Table 1
Measuring the National Economic Impact of Broadband Expansion
Authors Date Study Results
Crandall, Robert W., "The Effects of Ubiquitous Direct/Indirect Effect 546,000 jobs
Jackson, Charles L. | September, 2003 Broadband Adoption on Induced/Network Effect 665,000 jobs
and Singer, Hal J. Investment, Jobs and the U.S. Total Effect 1,211,000 jobs
"The Effects of Broadband .
Network Effect: Every | t t
Eorsciall, Reiuert, Lk, Deployment on Output and incr:a:: irn brozzban‘de;)c{ne::-;:;: ;cg:gsrt}smsrltate
Wmm;]o?::ft Litan, July, 2007 " E:_‘PIO.}’X@‘T A Cr?:JS—S employment by 0.2 to 0.3 percent per year--or
aectiona DI:;. {5]5 (4] o 300,000j0b5
i
A 1 Year $10 Billion Increase in Broadband
A ficberi D R "The [Xg:f.ll R;)ad;? Direct Telecommunications 49,820 jobs
tkinson, Robert D, ecovery: A Stimulus Plan to 4 . S .
Castro, Daniel and | January, 2009 Create Jobs, Boost D‘;‘*Z‘_ Cap ‘ta:i f":"f“:“t 1163_’8;]0;_"";
Ezell, Stephen J. Productivity and Revitalize AEErSRL AR nE e HS NS
V- Network Effect 268.480 jobs
Total 497,955 jobs
Over 4 Years
Direct Effect 37,300 jobs
Ktz Ranil and Sutce B Indirect Bffect 31 OOOjobs
. *| Feb . 2009 1 L of the Broadband '
Stephan FRIREEE O iy Induced Effect 59,500 jobs
Network Effect 273,000 jobs
Total Effect 400,800 jobs
il L i "Jobs, Jobs, Jobs: A 10% Negative Shock to Information Sector
Iy b Communications Policy and |Direct Effect -130,000 jobs
Ford, George S. and October, 2010 . . . .
e — Emplqymen_t Effects in the |Indirect Effect -197,600 jobs
Information Sector” Total Effect -327,600 jobs
$8 Billion Investment Over Seven Years in
. Direct Effect 27,297 jobs
Pollack, Ethan May, 2011 A J"blsnlv’;’ftif;sg,%]“om Supplier Effect 36,676 jobs
Induced Eftect 31,986 jobs
Total Effect 95,959 jobs
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ECONOMIC BENEFITS OF BROADBAND INFRASTRUCTURE (CONTINUED)

Table 2 summarizes these findings for the Northern New England states:

o Annual economic output increased by $1.4 billion.

o Annual jobs created or saved by 27,221—an increase of up to 34 percent over current ICT employment
levels.

o Annual income increased by $1 billion.

o Annual self-reported healthcare savings of $7.2 million due to online health information leading to
healthier lifestyles.

o Annual mileage savings of $72 million due to less travel because of the ability to conduct transactions
online.

e 41 million hours saved because conducting online transactions are faster worth $364 million.

e Less travel means a 36.7 million pound reduction in CO2 emissions worth $198,296 in carbon offsets.

Table 2
Measuring the Economic Impact of a 7 Percentage Point Increase in Broadband Penetration by State
. Dires P
Total Annual Joks U‘tm‘:d lnco;cs::g::'\.l\:lh AvsiageAiniml Average Annual | Average Annual | Annual Valuce of Ayerage Annial Vahue of
State Econonue Impact or Saved from the Increase in Heallieare Costs Mileage Saved Hours Saved Houry Saved v Akt Cathon (hlsets
Annually Broadhand Saved Emissians Cut

us 134,233 437,615 2,352,352 $91.927439.820 | $661,941,807 6413230933 | 3,750,033 246 | S35215301497 | 3248488796 |  §17.543,549
Mainc §544,607,277 10,577 $371,878 460 $2,927,561 19,575,200 16,585,225 S140,145 152 14,980,703 $80,904
New Hampshire §634,062.329 11.374 $446.419,205 $2.912.766 28.960.278 16,501,406 $133,690.768 14,669.227 $70,222
Vermont §275,359,624 5270 $191,553 395 $1.382.086 13,933,557 7,829,790 $08.432416 7.067,884 $38,170
Northern New England $1,454,029,230 21,221 $1.009.851,150 $7,222.414 72.489.035 40.916.427 $364.268.336 36.717.814 $108.296
Source "The Econanue Impact of Sumulaung Broadband Nauonally,” Connceted Navon, Ine , February 21. 2008

MEASURING BROADBAND INFRASTRUCTURE

In order to maximize the economic benefits of the network effect, broadband infrascrucrure should be wide
(reaching a large number of residents) and deep (providing the necessary capacity/speed). With the demands of
today’s internet involving video and other large data transfers, having a large reach but one that delivers limited

capacity will currail the nerwork effect.

Table 3 shows that all 3 Northern New England states have wide broadband coverage as defined by speed of at
least 200 kbps in at least one direction. In fact, as of June 30, 2010, all 3 states are above the national average of
64 percent subscriber ratio with Maine at 68 percent, New Hampshire at 79 percent and Vermont at 69 percent.
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MEASURING BROADBAND INFRASTRUCTURE (CONTINUED)

Table 3
Connections over 200 kbps in at Least One Direction
As of June 30, 2010
State Connections | Households Subscrib'crship

Ratio
United States 75,224,000 117,671,000 64%
Maine 368,000 539,000 68%
New Hampshire 404,000 513,000 79%
Vermont 171,000 248,000 69%

Source: U.S. Federal Communications Commission.

However, Table 4 shows a divergence berween the states when it comes to providing depth in terms of broad-
band capacity/speed by measuring connections with advertised speeds of at least 3 mbps. Nationally, as of June
30, 2010, the average subscriber ratio is 33 percent. While New Hampshire (53 percent) and Vermont (49 per-

cent) handily exceed the national average, Maine significancly lags behind at a mere 15 percent.

Table 4
Connections with Advertised Speeds at Least 3 mbps
As of June 30, 2010

State Connections | Households Subscritfership
Ratio
United States 39,033,000 | 117,671,000 33%
Maine 81,000 539,000 15%
New Hampshire 272,000 513,000 53%
Vermont 122,000 248,000 49%

Source: U.S. Federal Communications Commission.

CONCLUSION

Overall, the academic literature suggests very large economic gains are to be had for states with a robust broad-
band infrastructure having both width (coverage) and depth (capacity/speed). The data for the Northern New
England states reinforces this notion. While all 3 states have above average broadband width, Maine is severely

lacking in broadband depth.

As a consequence, Maine is also lagging in all the major economic indicators involving the ICT industry includ-
ing percent of GDP, percent of employment and average compensation. Yer, the silver lining in this study is that
Maine’s policymakers can focus on the problem which is the lack of broadband depth.
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APPENDIX

Table 2
Measuring the Economic Impact af a 7 Percantage Point Increase in Broadband Penetration by State
Jobs Direet Annual
Stat Total Annual Created or Incame Growth Av:'rsagkehhn:unl Average Annual Average Annual Annual Value of Avft;:’c? :gnzual Value of Carbon
- Econamic impact Saved fram the Increase in Cnu; s‘:\":d Mileage Saved Haurs Saved Hours Saved Emigsions Cut Offsets.
Annually Broadband
us
$134 235 457 615 2 352,552 $91 627.439 825 5661941 807 6413230833 3750.033.246 $35.215 301 487 3 248 488 756 517543549
Maine
$544 607,277 10,577 §371 878 450 §2827 562 29 575,200 16,585 225 3140 145.152 14 980,703 $80 904
New Hampshire
$634 052 328 11374 $446 419 285 $2912766 26 960,278 16,501 406 $155.690 768 14 660,227 $79.222
Vermant
$275359624 5270 $191,553 395 $1.382.086 13953 557 7829795 $68.432418 7.067.884 538 170
Narthern New
England
$1.454.029.230 27,221 $1,009,851.150 §7.222414 72 489 035 40,816 427 $354,268 336 36717814 $198296
Source "The Economic Impact of Stimulating Broadband Natianally." Connected Nation Inc . February 21 2008






