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Spurring investment in our nation’s infrastructure is an effective 
strategy for getting Americans back to work during an economic 
downturn, particularly one that is expected to be longer than nor-

mal in duration. Although projects to improve the country’s traditional 
physical infrastructure (e.g., roads, bridges, sewer systems) are necessary 
and important, investments in certain parts of our national information 
technology (IT) infrastructure—America’s digital infrastructure—will 
have a greater positive impact on jobs, productivity, and innovation. And 
economic stimulus measures that go to consumption, as opposed to in-
vestment, will have a less beneficial impact on productivity and innova-
tion than infrastructure investments.

In this report, the Information Technology 
and Innovation Foundation (ITIF) identi-
fies and analyzes the employment impact of 
investments in three IT infrastructure proj-
ects that (1) contribute to significant im-
mediate direct and indirect job growth in 
our economy; (2) create a “network effect” 
throughout the economy that, in some cas-
es, doubles the number of directly created 
jobs; and (3) provide a foundation for lon-
ger term benefits, including government 
cost savings, economy-wide productivity, 
and improved quality of life for Ameri-
cans.  The three IT infrastructure projects 
are broadband networks, health IT, and the 
smart power grid. 

ITIF’s major findings are as follows:

1. Investments in America’s digital in-
frastructure will spur significant job 
creation in the short run. 

ITIF estimates that spurring an additional 
investment of $30 billion in America’s IT 
network infrastructure in 2009 will create 
approximately 949,000 U.S. jobs (see Table 
1).1 We also estimate that approximately 
525,000 of these jobs will be in small busi-
nesses (defined as firms having fewer than 
500 employees).

	 �Broadband networks: A stimulus 
package that spurs or supports $10 
billion of investment in 1 year in 
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(e.g., circuit boards that go into routers). Induced jobs 
are those created by newly employed (or retained) 
workers spending their paychecks, thus creating jobs 
in establishments such as restaurants and retail stores. 

In economics, a multiplier is a number that expresses 
the extent to which a change in a given economic ac-
tivity generates additional effects through interdepen-
dencies associated with some linkage system. Thus, 
when calculating employment growth generated by a 
given level of investment, employment multipliers are 
used to estimate the number of direct, indirect, and 
induced jobs created.

Investing in IT infrastructure offers superior job cre-
ation benefits because it creates what economists call a 
“network effect.”2 This network effect leads to an ad-
ditional employment growth multiplier, herein referred 
to as the “network multiplier,” which arises from the 
new consumer and business behaviors, functionalities, 
and downstream industries enabled by the IT infra-
structure. The network effect employment multiplier 
refers to the new jobs that will be created through 
the new applications and services—many manifested 
in entirely new industries and/or firms—that digital 
infrastructure makes possible.  This possibility arises 
because digital infrastructure acts as a platform that 
serves as the foundation for a multitude of innovative 
products and services.3  

Investments in networks that are at an early stage of 
development—including broadband, health IT, and 
the smart grid—will create even more jobs as a result 
of the network effect. Building out an IT-based net-
work like broadband, health IT, or the smart power 
grid leads to new jobs generated by upstream invest-
ment in industries that create new and innovative ap-
plications and services to take advantage of the more 
robust IT network.  For example, building something 
like the smart power grid will spur a host of innova-
tive new products and services from hybrid plug-in 
electric vehicles to smart appliances to more invest-
ment in renewable energy.  Public expenditures (either 
through grants or tax incentives) to support building 
out a network that already exists and is using relatively 
mature technology, on the other hand, will not yield 
comparable network effects. Building or improving 
highways—while certainly a necessary investment 

broadband networks will support an estimat-
ed 498,000 new or retained U.S. jobs for a 
year. 

	 �Health IT: An additional $10 billion invest-
ment in health IT in 1 year would create as 
many as 212,000 new or retained U.S. jobs for 
a year.

	 �Smart power grid: A $50 billion additional 
investment in the smart grid over 5 years (e.g., 
$10 billion per year) would create approxi-
mately 239,000 new or retained U.S. jobs for 
each of the 5 years on average. 

Table 1: Estimates of U.S. Jobs Created or 
retained by Investments in Network 
Infrastructures

Investments in IT infrastructure should not be mini-
mized out of concern that the projects will take too 
long to begin to have an immediate impact on the U.S. 
economy. If the stimulus measures are designed prop-
erly, they can quickly spur a large number of invest-
ments—from deploying more and faster broadband 
networks to switching to electronic health records 
(EHRs) to rolling out advanced energy metering tech-
nologies (smart meters)—that are “shovel ready.”

2. Investments in America’s digital infrastructure 
that create a network effect (or network externali-
ty) will offer superior job creation benefits because 
of the “network multiplier.”

Infrastructure investments—of both the digital and 
physical variety—will create direct jobs, indirect jobs, 
and induced jobs. Consider an investment in broad-
band networks or highway infrastructure.  Direct jobs 
are those created specifically by new spending (e.g., the 
technicians or road workers hired to lay broadband 
“pipes” or asphalt). Indirect jobs are those created to 
supply the materials and other inputs to production 

Investment Total Jobs Jobs in 
Small   

Businesses

Broadband $10 billion 498,000 262,050
Health IT $10 billion 212,000 121,675
Smart Grid $10 billion 239,000 140,500
Total $30 billion 949,000 524,225
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come chief exporters of this technology (e.g., health IT 
services and devices, telecommunications equipment, 
and smart grid components and services) as other 
countries expand their own digital infrastructure ini-
tiatives. Thus an investment in digital infrastructures 
not only will spur short-term job growth but will en-
hance America’s long-term competitiveness and lead 
to the expansion of higher value-added U.S. jobs.

Finally, the network effect of these IT infrastructure 
projects, beyond leading to additional job creation 
throughout the economy, is also indicative of the posi-
tive personal and societal benefits generated by such 
investments.  Spurring the investment of $10 billion 
in health IT, for example, not only will create 212,000 
new U.S. jobs but will also lead to better quality care 
and fewer medical errors for patients and lower costs 
for health care payers (including the federal govern-
ment). And the network effects will go even further as 
advances in health IT enable new technologies, like rap-
id-learning health networks, that will enable research-
ers to spot dangerous side-effects from drugs or other 
treatments, as well as to identify effective treatments 
more rapidly..9  Likewise, scholarly evidence has shown 
that increased broadband infrastructure will spur im-
provements in educational outcomes, reduce the rela-
tive growth of vehicles miles traveled, and have a wide 
range of other societal benefits.10  And investments in 
the smart power grid will produce significant energy 
savings and lead to a less carbon-intensive economy.

The Case for a Strong Federal Role in Spurring IT 
Infrastructure Investments
Some people may question why spurring IT infrastruc-
ture investments should be a significant part of the 
U.S. national economic stimulus package, particularly 
given that such investments have never been consid-
ered in previous stimulus proposals. The reason is this: 
in 1993, when incoming President Bill Clinton pro-
posed a stimulus package, the United States did not yet 
have a digital economy. Now we do, and the expansion 
of the digital economy is central to societal progress 
going forward. In fact, the future growth of the U.S. 
economy depends on having a robust IT infrastruc-
ture. Addressing many social challenges—from cre-
ating more high-paying jobs to controlling the rising 
cost of health care to achieving energy independence, 
requires a strong IT infrastructure—such as a national 
health information network or a smart power grid.

to maintain and improve the nation’s physical infra-
structure—will not likely spur innovations in the auto 
industry or purchases of better tires for cars, for ex-
ample.  Thus these investments are less likely to create 
additional jobs through network effects.4

No widely applied econometric technique is currently 
used to capture the effects of IT infrastructure invest-
ments in broadband networks, health IT, and the smart 
grid. This situation may put these IT infrastructure 
projects at a disadvantage in comparison with more 
traditional infrastructure projects that economists and 
policymakers are more familiar with. For that reason, 
as described below, ITIF has developed estimates of 
the network effects of IT-based infrastructure invest-
ments. 

In fact, the future growth of the U.S. economy depends on having 

a robust IT infrastructure.

3. Investments in America’s digital infrastructure 
will lead to higher productivity, increased com-
petitiveness, and improved quality of life in the 
moderate to long term.

IT-based infrastructure projects, in addition to provid-
ing an opportunity for creating jobs today, have the 
potential to spur long-term economic growth.5  As 
ITIF has shown in previous reports, IT is central to 
economic growth. Between 1995 and 2002, for exam-
ple, IT was responsible for two-thirds of total factor 
growth in productivity and virtually all of the growth 
in labor productivity in the United States.6  During the 
period 2000 to 2005, IT continued to perform, con-
tributing over 1 percentage point to growth in labor 
productivity.7 And not only do IT infrastructure proj-
ects create more jobs than traditional infrastructure 
investments, in part because of the network multiplier, 
they also create more high-skilled, high-paying jobs. 
In fact, IT jobs on average pay 84 percent more than 
average jobs.8

Spurring investments in digital infrastructures will 
also create a market for the components and technical 
services of domestic firms. Investing in these infra-
structures now will help ensure that domestic firms 
have the knowledge, skills, and abilities needed to be-
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cost, but patients and insurers get much of the ben-
efit.11  In broadband, significant network externalities 
exist that consumers of broadband by definition do 
not receive.12  Moreover, building out some parts of the 
broadband network, particularly to high-cost areas, is 
not economical absent some incentives. And the same 
is true with the smart grid, where savings from energy 
efficiency and reduced pollution benefit everyone, not 
just certain customers.  The United States should take 
a page from other nations like Japan, South Korea, 
and Sweden, which have successfully used incentives, 
including tax incentives, to spur the private sector to 
invest more in digital infrastructures.

Only the federal government is in a position to achieve 
the scale of investment needed for these projects to 
be a true economic multiplier for the United States.  
This is not to say that federal investment is needed on 
a continuous basis.  Far from it.  Nevertheless, we be-
lieve that an immediate short-term stimulus can drive 
networks for broadband, health IT, and the smart grid 
to the tipping point, after which investment can be al-
most exclusively provided by the private sector without 
strong incentives.

Method of the Study
To measure the impact of additional investment in the 
areas of broadband networks, health IT, and the smart 
power grid on direct jobs, indirect jobs, and induced 
jobs, ITIF used standard economics methodology. We 
determined the specific impact of such investments on 
direct, indirect, and induced employment by measur-
ing the total increase in direct spending within various 
industries created by a stimulus proposal.  We deter-
mined the number of direct jobs created in each in-
dustry using industry-specific data on employee com-
pensation provided by the Bureau of Labor Statistics 
in the U.S. Department of Labor. We then calculated 
the number of indirect and induced jobs created using 
industry-level employment multipliers from the Bu-
reau of Economic Analysis in the U.S. Department of 
Commerce.  Finally, we applied a network effect mul-
tiplier to estimate additional job growth based on the 
expected immediate network effect.13 

In addition, ITIF estimated the number of jobs that 
will be created in small businesses (defined here as firms 
with fewer than 500 employees) by these IT-based in-
frastructure investments. For direct jobs, we based our 

Some individuals may oppose the idea of spurring in-
vestment in IT network infrastructure out of a desire 
to save U.S. taxpayers’ money. If a multibillion dollar 
stimulus program is necessary to give a boost to the 
U.S. economy, though, the question is not “Should 
money be spent?” but rather “Where should the 
money be spent?”  Ignoring IT infrastructure invest-
ments will do nothing to save U.S. taxpayers’ money; 
instead, it will simply shift the proportion of the eco-
nomic stimulus money that goes to other areas, some 
of which, including personal consumption, do not of-
fer many added benefits such as longer-term economic 
growth or innovation.

An immediate short-term stimulus can drive networks for 

broadband, health IT, and the smart grid to the tipping point, 

after which investment can be almost exclusively provided by the 

private sector.

Others may ask, “Why not let the states or the private 
sector be solely responsible for IT infrastructure in-
vestments?”  Building the U.S. interstate highway sys-
tem required the federal government’s involvement, 
and the IT infrastructure projects discussed here—
broadband networks, health IT, and the smart power 
grid—are national networks that states cannot support 
on their own without federal support. Indeed, we have 
already seen the failure of states to effectively spur na-
tional networks in health care: the Bush-era proposal 
of using a bottom-up strategy to interlink regional 
health information organizations (RHIOs) has failed 
to produce sustainable progress towards a national 
health information network. Likewise, while state ef-
forts to promote broadband have helped, states lack 
the resources in the form of grants and tax incentives 
to get the job done on the scale required.

The federal government cannot rely on the private 
sector acting alone to develop broadband networks, 
health IT, and the smart power grid without incentives 
for these IT infrastructure investments. The private 
sector will tend to underinvest in these networks be-
cause it is unable to capture all of the benefits (exter-
nalities) of its investments and because of other well-
documented market failures. In the case of health IT, 
for example, doctors and hospitals incur much of the 
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it.20 This means that a community with 50,000 jobs 
with broadband would have added 500 more jobs over 
4 years than a similar community without broadband. 
Broadband is also an excellent source of high-skilled, 
high-paying jobs; in fact, jobs involved in the build-
ing and expansion of broadband networks pay well 
above—42 percent higher, in fact—than the average 
for manufacturing jobs.21 

Despite the importance of broadband, other devel-
oped countries have outpaced the United States, the 
Internet’s birthplace, in broadband penetration. At the 
end of 2007, the United States fell to 12th on a per-
household basis in Organization for Economic Co-
operation and Development (OECD) rankings of na-
tions in terms of broadband penetration,22 with a U.S. 
broadband penetration rate of about 56 percent.23 The 
United States also ranked just 15th among OECD na-
tions in terms of average broadband speed.24  

The United States similarly appears to rank relatively 
low among OECD countries in terms of broadband 
coverage, although data are less available. Some observ-
ers will point to our more rural geography as the cause. 
Although our geography does play some role, other na-
tions with relatively large rural populations have made 
dramatic progress in achieving universal broadband 
coverage. One example is Sweden, where just 1.6 per-
cent of people in 2007 lived in homes without access to 
wired broadband—a percentage that is probably four 
to five times lower than the percentage of people with-
out access to wired broadband in the United States. 
The central reason for Sweden’s superior performance 
in broadband coverage is that the Swedish government 
has allocated $820 million to stimulate the broadband 
infrastructure rollout, including $250 million in grants 
to communities to build local broadband networks, 
both in the towns and in the surrounding countryside, 
and another $250 million in tax incentives, amount-

estimates on the industry ratio of industry workforce 
in small businesses to total industry workforce.14 To 
calculate the share of indirect jobs attributable to small 
businesses, we analyzed the largest intermediate input 
industries to the industries in question and assessed the 
percentage of the workforce in those industries found 
in small businesses. Finally, we estimated the number 
of induced jobs and jobs created from the network ef-
fect to be in proportion to the overall share of small 
business jobs in the economy—50.9 percent.15

Broadband Network Stimulus Package 
We estimate that a broadband network stimulus pack-
age that spurs or supports $10 billion of investment in 
1 year in broadband networks will support approxi-
mately 498,000 new or retained U.S. jobs for a year 
(see Table 2). 

High-speed broadband Internet access is increasingly 
viewed as essential infrastructure for our global infor-
mation economy.16  Indeed, IT, of which broadband 
Internet is a central component, added a full 1.18 per-
cent to gross domestic product (GDP) growth and ac-
counted for two-thirds of the growth in total factor 
productivity during the second half of the 1990s—at a 
time when IT assets accounted for less than 5 percent 
of the nation’s capital stock.17 Going forward, broad-
band-enabled Internet business solutions are expected 
to add a total of 0.43 percentage points to U.S. produc-
tivity growth through 2011.18 Broadband is therefore 
an essential contributor to long-term economic, pro-
ductivity, and wage growth in the United States. 

Broadband access is also critical to economic and 
employment growth in communities and regions 
throughout the country.19  One study found, for ex-
ample, that over a 4-year period from 1998 to 2002, 
employment in communities with broadband grew 1 
percentage point more than in communities without 

Job Type Total Jobs Small Business Jobs

Direct Telecommunications Jobs 49,820 24,910
Direct Capital Equipment Jobs 13,840 7,280
Indirect and Induced Jobs 165,815 93,200
Network Effect 268,480 136,660
Total Jobs 497,955 262,050

Table 2: Broadband Networks: U.S. Jobs Created or Retained for 1 Year by a $10 Billion Broadband 
Stimulus Package
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20 Mbps and 40 percent for investments supporting 
speeds of at least 50 Mbps. In order to ensure that 
these incentives actually spur additional investment, 
the credits should apply only to capital expenditures 
that exceed 85 percent of 2008 capital expenditures for 
companies. These would be supplemented by strategic 
grants to upgrade networks for schools, libraries, hos-
pitals, and government buildings. 

Finally, to help spur increased adoption of broadband 
in U.S. households, ITIF proposes allowing expenses 
related to computer purchases and monthly broadband 
service to qualify for Lifeline and Linkup programs.26

Broadband Stimulus: Impact on Employment
To assess the employment impacts of the incentives 
just described, ITIF estimates the number of jobs cre-
ated by a broadband stimulus package that spurs $10 
billion in investment. Obviously, any package that 
spurred more investment would result in the creation 
of additional jobs. 

ITIF estimates that a stimulus package that spurs 
$10 billion worth of investment in broadband net-
work infrastructure will lead to the creation or re-
tention of almost 500,000 jobs. The additional $10 
billion broadband investment would represent about 
one-third of the estimated $30 billion spent specifi-
cally on broadband by private operators in 2008.27 
This investment would create about 64,000 direct jobs 
in the telecommunications and related computer and 
electronic equipment industries, and an additional 
166,000 indirect and induced jobs—many in the year 
the investment occurs. Broadband’s network mul-
tiplier effect slightly more than doubles the number 
of 229,500 direct, indirect, and induced jobs created, 
generating an additional 268,500 jobs in upstream in-
dustries throughout the economy. 

Direct jobs are created in the telecommunications 
industry as additional frontline technicians are hired 
to install broadband networks and a host of employ-
ees are hired or retained to fill back-office functions, 
from managers to customer service representatives. 
Approximately 50 percent of the cost of deploying fi-
ber optic broadband is in the labor component.28  The 
labor cost to deploy digital subscriber line (DSL) or 
cable modem broadband service tends to be less than 
deploying fiber to the home (FTTH) because DSL and 

ing to 50 percent of the cost to build the network. For 
the United States to match that on a per-GDP basis, it 
would have to allocate more than $30 billion in grants 
and/or tax incentives.

In 2009, without the additional investment in broad-
band infrastructure that can be spurred through fis-
cal stimulus (whether in the form of tax incentives, 
grants, or other means), private-sector broadband in-
frastructure investment in the United States is likely to 
fall from 2008 levels. As UBS Warburg notes, capital 
expenditures by telecom and cable firms in the Unit-
ed States are expected to decline by 10 percent, if not 
more, in 2009 (in the absence of a federally driven ef-
fort to stimulate broadband investment).25

For these reasons, ITIF proposes a three-tiered set of 
investments focused on addressing the three primary 
broadband policy goals: (1) getting broadband to un-
served areas; (2) expanding network speeds in areas 
currently served by first-generation broadband (3 
Mbps or less); and (3) spurring increased adoption of 
broadband by households. 

Broadband access is critical to economic and employment growth 

in communities and regions throughout the country.

Policies that could be used to spur the deployment 
of broadband to unserved areas that currently do not 
have access to wired or terrestrial wireless broadband 
include extending tax credits of between 30 to 60 per-
cent, depending on the population density of the area 
for investments in broadband faster than 3Mbps. Of 
the estimated 10 million dwelling units and businesses 
without broadband access in the United States, we es-
timate that 90 percent could be served at an overall 
cost of about $8.2 billion if tax incentives of $3.6 bil-
lion were extended to telecom and cable companies. In 
addition, up to $5 billion in grants should be provided 
for areas with even higher costs to serve, as well as 
to support federal funding to map broadband speeds 
throughout the country.

To spur higher speeds on the existing network, ITIF 
proposes incremental tax credits of 20 percent for in-
vestments in networks supporting speeds of at least 
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jobs support 166,000 more jobs throughout the U.S. 
economy.

Over half of the jobs generated from a $10 billion 
broadband investment will be created within small 
firms with less than 500 employees. We expect that 
262,000 of the 498,000, or 52.6 percent, of jobs stem-
ming from a $10 billion investment in broadband will 
be created by small to medium-sized businesses. These 
jobs will be created through all channels of employ-
ment growth, with roughly 32,000 direct jobs created, 
58,000 indirect jobs created from the initial invest-
ment, 35,000 induced jobs created through respend-
ing effects, and 136,600 small business jobs created 
through the network effect.

According to the U.S. Census Bureau, 67.5 percent of 
jobs in the telecommunications industry are in firms 
with fewer than 500 employees.32  Because much of 
the investment to deploy faster broadband networks or 
bring service to unserved areas will be made by large 
cable and telecom firms like Verizon, Comcast, AT&T, 
and Qwest, however, we conservatively estimate that 
only half of the direct telecommunications jobs created 
will go to small firms. These can be small incumbent 
telecom or cable providers or third-party outside plant 
subcontractors that telecom and cable firms commonly 
subcontract to for the physical installation of broad-
band. Many third-party outside plant subcontractors 
are small to medium-sized enterprises that specialize 
in installing physical infrastructure, such as the road 
and curbside work needed to install fiber conduits and 
cables.

Broadband Stimulus: Network Effect
The increased deployment of broadband infrastruc-
ture creates a network effect multiplier. The reason is 
that broadband itself increases business productivity, 
spurs upstream investment (e.g., of higher speed com-
puter equipment), and contributes to the creation of 
new industries. We expect a network effect multiplier 
of 1.17 to more than double the number of direct and 
indirect jobs created, adding over a slightly longer term 
268,500 more jobs.

Broadband encourages upstream investment in in-
dustries creating new and innovative applications and 
services such as telemedicine, Internet search, e-com-
merce, online education (distance learning), and social 

cable modem entails more retrofitting of existing lines 
with capital equipment. Stephen Pociask, president of 
TeleNomic Research, has estimated, for example, that 
“telephone plant requirements [for broadband installa-
tion] consist of 28 percent capitalized labor.”29 Assum-
ing 75 percent of broadband investment goes to fiber 
and 25 percent goes to phone-based DSL service or 
cable-based broadband, then a $10 billion investment 
in broadband would create about 50,000 direct jobs in 
the telecommunications and cable industries.30

With roughly 45 percent of the cost of broadband de-
ployment in labor (given the mix of cable-, fiber op-
tic-, and phone-based broadband deployment present-
ed here), the balance of the cost—55 percent—is in 
capital equipment: that is, the actual fiber optic cable, 
routers, servers, switches, and related computer equip-
ment. Jobs are created in the industries that manufac-
ture these products as demand increases for the tele-
communications, electronic, and computer equipment 
(“capital equipment”) needed to deploy broadband. In 
the computer electronics industry, 34 percent of the 
cost to the industry is in workforce compensation. 

Thus, a $10 billion investment in broadband would 
create 20,650 direct jobs in the computer and elec-
tronics industries supporting the telecommunications 
industry. Because about one-third of manufacturing 
jobs created through the increased demand for tele-
communications and computer equipment would leak 
out of the U.S. economy because of imports of com-
puter products, we decrease that figure by 33.3 percent 
to arrive at about 13,850 manufacturing jobs created in 
the United States.

The 64,000 direct jobs created by the additional $10 
billion broadband investment support additional jobs 
throughout the U.S. economy in the form of indirect 
effects (also called supplier effects) and induced effects. 
In his 2003 paper “Updated Employment Multipliers 
for the U.S. Economy,” Josh Bivens finds that jobs in 
the communications sector have an employment multi-
plier of 2.52.31 This means that the 50,000 service jobs 
created by a $10 billion broadband stimulus package 
create an additional 125,500 jobs. Manufacturing jobs 
have a slightly higher multiplier, 2.91. Therefore, the 
13,800 communications/computer equipment manu-
facturing jobs created support an additional 40,000 
indirect and induced jobs. Together, the 64,000 direct 
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marketing of excess capacity through Priceline.com 
or Hotels.com. In fact, the latter are variants of Web-
enabled just-in-time manufacturing practices that have 
revolutionized global supply chains in industries from 
aircraft and automobile manufacturing, to wholesale 
and retail trade, to logistics.

It is this ability of high-speed broadband to create the 
conditions, the fertile soil, that generates entirely new 
upstream industries that is perhaps the most impor-
tant component of the network effect. The resulting 
deployment of innovative services, applications, and 
content enhances communications, entertainment, 
health care, education, job search, and professional 
skills development, delivering substantial consumer 
benefits, increasing business productivity, and spur-
ring economic growth.35  And, as we discuss below, a 
number of studies have found significant employment 
gains from broadband investments. In fact, the num-
ber of jobs created by the upstream network effect can 
be as great or even greater than the number of direct 
and indirect jobs created from the initial investment.

The ability of high-speed broadband to create the conditions, the 

fertile soil, that generates entirely new upstream industries is the 

most important component of the network effect.

Research from both the Brookings Institution and Cri-
terion Economics confirms the presence of the net-
work effect multiplier for broadband. Brookings found 
that for every 1 percentage point increase achieved in 
broadband penetration, employment rises from 0.2 to 
0.3 percent, or about 293,000 jobs nationally for an 
economy at less than full employment.36 As the authors 
write, “The effect of broadband is most significant in 
explaining employment growth in education, health 
care, and financial services.”37  

Robert Crandall, Charles Jackson, and Hal Singer, in 
a study by Criterion Economics, affirmed the same ef-
fect, writing: “The increased capital spending in up-
stream industries [spurred as broadband subscriptions 
grow] could result in an increase of up to 665,000 jobs. 
When added to the 546,000 jobs created by capital 
spending by broadband providers, more than 1.2 mil-

networking. In fact, high-speed broadband Internet, 
a network still far from maturity and adopted by less 
than 60 percent of America’s households,33 spurs new 
consumer behaviors and creates new functionalities 
and business opportunities. As an example, broadband 
has been found to spur the adoption of new and more 
powerful computers: there is a moderately strong cor-
relation between computer speeds and broadband pen-
etration rates (0.41), indicating that as states increase 
access to high-speed internet connections consumers 
are more inclined to upgrade their personal comput-
ers and other internet-based devices.34 Broadband also 
spurs consumer purchases of additional peripheral 
computer equipment—from web cameras to gaming 
consoles to computer speakers.

More importantly, broadband creates jobs by enabling 
the emergence of new businesses or other organiza-
tions developing a wealth of innovative new services, 
including electronic commerce, telemedicine, VoIP 
(Voice over Internet Protocol), video on demand, smart 
homes, telework, and access to electronic government. 
The network effect as it pertains to broadband is not 
simply about the value of the network increasing as 
more people join the network; it is also that by provid-
ing an architecture for the seamless and instantaneous 
creation, distribution, and consumption of informa-
tion, it enables forms of commerce on a national and 
global scale previously impossible, transforming whole 
industries from retailing, to financial services, to man-
ufacturing. 

Broadband makes possible new business models that 
leverage the aggregation of both supply and demand, 
with the ensuing scale driving prices down and ex-
panding consumer choice. Thus, for example, eBay 
aggregates both supply and demand to create an elec-
tronic auction marketplace for consumer goods, creat-
ing “prosumers” by turning consumers into producers. 
Similarly, Zipcar makes fractional ownership possible 
by aggregating demand for short-term rental of vehi-
cles in one venue, providing a viable alternative to and 
decreasing the need for auto ownership in congested 
cities. Other business models exemplifying the net-
work effect and made possible by high-speed broad-
band connections include the mass customization of 
products through the Internet, such as Dell’s build-
to-order PCs or personalized Mini Coopers, and the 
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Health IT Stimulus Package
Investment in health IT, particularly in interoperable 
electronic health records (EHRs), in the United States 
is necessary to improve quality of care and help stem 
the rising cost of health care. We estimate that an ad-
ditional $10 billion investment in health IT for 1 year 
would create as many as 212,000 new U.S. jobs for a 
year (see Table 3).

IT promises to be a major part of our nation’s health 
care system, with technologies such as e-prescribing 
and computer order entry improving patient safety and 
saving thousands of lives every year. Modernizing our 
health care system also depends on harnessing the vast 
quantities of data locked up in paper medical records. 
Tools such as rapid-learning networks will enable re-
searchers to spot dangerous side-effects from drugs or 
other treatments, as well as to identify effective treat-
ments more rapidly.

Unfortunately, progress in the effort to spur the deploy-
ment and use of health IT in the United States to date 
has been slow. In 2004, President Bush called for the 
rapid deployment of a nationwide interoperable health 
information technology network, including EHRs for 
all Americans, within 10 years. The U.S. Department 
of Health and Human Services was tasked with leading 
the effort and has supported a strategy of building the 
national health information network from the bottom-
up through regional health information organizations 
(RHIOs). Although more than 100 RHIOs have been 
established across the country, most are financially un-
sustainable. Moreover, the RHIO strategy has not led 
to a nationwide interoperable system, and this bottom-
up strategy does not appear to be succeeding.

The U.S. failure in health IT to date is not one of tech-
nology or a lack of technical maturity. Other countries 

lion jobs may be created.”38 Their research showed that 
the increased capital spending empowered by broad-
band in industries ranging from education services to 
health services, to tourism, entertainment, and manu-
facturing industries could generate 1.17 jobs for every 
single direct job created by capital spending by broad-
band service providers.39 

And although network effects do decline with the 
buildout of networks and maturing technology over 
time, there is still considerable opportunity for net-
work effects stemming from broadband investments 
because more than 40 percent of Americans still do not 
have broadband Internet, and even a great number of 
Americans who do access the Internet via broadband 
do so at much slower network speeds that citizens in 
nations such as Japan, South Korea, and Sweden.

The impact on economic and employment growth 
from broadband is real and substantial. Communities 
and citizens that lack high-speed broadband Internet 
access are at a deficit in comparison to their peers; 
likewise, the lagging rate of national broadband pen-
etration in the United States places us at a deficit in 
comparison to peer countries. The federal government 
is justified in supporting efforts to build up America’s 
digital infrastructure, much as it did in past centuries 
with rail, highway, and telephone infrastructure. Sup-
porting efforts to build up America’s digital infra-
structure will deliver considerable employment gains 
through some 230,000 jobs created in the short-term, 
more than double that, 268,000 over a slightly longer 
term, and at least 498,000 jobs overall. It will also de-
liver lasting improvements to business productivity 
and enduring consumer benefits that raise the quality 
of life by enabling telecommuting, telemedicine, en-
tertainment, access to e-government, and a wealth of 
other online services.

Table 3:  Health IT: U.S. Jobs Created or Retained for 1 Year by a $10 Billion Health IT Stimulus Package

Total Jobs Small Business Jobs

Direct Jobs 43,410 31,790
Indirect and Induced Jobs 115,670 62,895
Network Effect 53,025 26,990
Total Jobs 212,105 121,675
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A substantial investment in health IT in the United 
States, in addition to spurring more rapid deployment 
of EHRs, would create new high-tech jobs. The struc-
ture of the proposed investment in health IT could 
take various forms including entitlement spending 
(e.g., Medicare and Medicaid reimbursement rates), tax 
credits, loans, grants, and direct spending. ITIF has 
proposed a tax credit of 40 percent of the costs of in-
vestments made by doctors in “fully functional” EHR 
systems.43  In addition, we have proposed a tax credit 
of 25 percent of the costs of other qualified health IT 
investments, including e-prescribing systems, telemed-
icine equipment, and other basic EHR systems. Also, 
a program of entitlement spending, direct grants, and 
low-interest loans to nonprofit hospitals, community 
health centers, rural health clinics, and other public 
health facilities can similarly help spur health IT adop-
tion in 2009. All of these investments are important 
building blocks for constructing a robust national 
health information network. 

Any additional government stimulus would come on 
top of the current projected investment of over $30 
billion on health IT in 2009. However, the previously 
estimated levels of investment are likely to be less than 
projected in the face of the current U.S. economic 
downturn. For the employment projections described 
in this report, there is no additional increase in jobs in 
subsequent years if the additional investment remains 
constant.44 

Health IT Stimulus: Impact on Employment
A $10 billion per year investment in health IT 
would generate approximately 212,000 new or re-
tained jobs for 1 year. Of these 212,000 new jobs, 
approximately 121,700, or 57.4 percent, will likely be in 
small businesses. Approximately 43,400 of these jobs 
would come from direct spending by hospitals and 
health care providers on health IT systems. These jobs 
will come in high-paying industries such as computer 
hardware manufacturing (5,800), software (10,600), 
and IT services (27,000). 

Another 36,000 indirect jobs would be created from 
spending on intermediate inputs involved in producing 
hardware, software and IT services. Respending by the 
additional workers employed by these direct and indi-
rect jobs would create another 79,000 jobs. We derived 
the employment multiplier used in our calculations 
based on the proportion of job growth from health IT 

have pursued health IT strategies with much higher 
levels of success. While the United States continues to 
show EHR adoption levels among primary providers 
of only 10-30 percent (depending on how an EHR is 
defined), more than 75 percent of primary care doctors 
use EHRs in countries such as the Netherlands, New 
Zealand, the United Kingdom, and Australia.40

The United States continues to lag in health IT for at 
least two reasons. First, governments in the United 
States have not committed the same level of resources 
to health IT as governments of other nations have. Al-
though various U.S. government programs have spon-
sored health IT initiatives, none have approached the 
level of spending as the United Kingdom’s £12.4 bil-
lion Connecting for Health program. 

Investment in health IT, particularly in interoperable electronic 

health records (EHRs), in the United States is necessary to im-

prove quality of care and help stem the rising cost of health care.

Second, the costs and benefits of investing in health 
IT are less closely aligned in the United States than 
they are in nations with single-payer health care sys-
tems. In the United States, medical providers often 
must pay for most of the costs of deploying EHRs, 
but patients and insurers receive most of the benefits. 
Thus, for most health care providers, cost continues 
to be a limiting factor to adopt EHRs, and without a 
convincing value proposition or government mandate, 
many medical providers will continue to delay invest-
ments in health IT. As a result, the United States will 
not transition quickly to EHRs without government 
encouragement.

The complete transition to EHRs for all inpatient and 
ambulatory care providers is estimated to cost, on av-
erage, $7.6 billion annually over 15 years.41  Current 
spending on IT (not exclusively on EHRs) by health 
care providers and payers is expected to exceed $30 
billion in 2008. Spending in this area is projected to 
grow at approximately 4.5 percent annually over the 
next 5 years. Tightening credit markets and the down-
turn in the U.S. economy means that these projections 
are likely to be lower than expected, and capital expen-
ditures on health IT could even decline in 2009, absent 
government support through a stimulus measure.42
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fication (RFID), smart cards and sensors in the health 
care environment, as well as higher productivity and 
lower costs for health care payers (including the fed-
eral government).

Clearly, a major investment in health IT in the United 
States will generate both sizeable employment gains 
and advances in health IT adoption and the related 
benefits.

Smart Grid Stimulus Package
Although today’s power grid has greatly expanded 
from its origins in Edison’s New Jersey lab in the late 
19th century, many of its components would be famil-
iar to the Wizard of Menlo Park were he alive today. 
Although electrical power has been harnessed for uses 
inconceivable a century ago, and the United States 
consumes over 4 billion megawatt-hours (MWh) of 
electricity annually, the networks that distribute this 
power have not kept pace.47 Indeed, although the pow-
er grid is the cornerstone of modern life, from indus-
trial manufacturing to the IT revolution to everyday 
conveniences, relatively few upgrades have occurred in 
our transmission and distribution infrastructure. 

With growing concern about energy efficiency, car-
bon emissions, and energy independence, moderniz-
ing our national power grid infrastructure represents 
an important investment opportunity for our nation’s 
future. We project that a $50 billion additional invest-
ment in the smart grid over 5 years (e.g., $10 billion 
per year) would create approximately 239,000 new U.S. 
jobs for each of the 5 years on average (see Table 4). We 
project that if this investment were doubled to $100 
billion over 5 years, 477,000 U.S. jobs would be created 
or retained for each of the 5 years on average. 

expenditures that is allocated to different industries.45  

The direct employment projection includes a leakage 
factor of 33.3 percent to account for any spending on 
imports of manufactured goods.46

Health IT Stimulus: Network Effect 
Any investment in health IT in the United States will 
likely spur additional job growth in related industries 
(i.e., the network effect) because health IT will spur 
the development of new products and services. The 
net impact of these network effects cannot be precisely 
quantified; however, a conservative estimate would be 
to expect at least an additional 33 percent employment 
gain, or approximately 53,000 jobs.

Indeed, the potential network effect of health IT comes 
from the almost limitless possibilities of using digital 
health information to advance medical research, drug 
discovery and evaluation, and even personal health. 
Thus, for example, advancements in health IT will 
likely serve as a catalyst for the use of Web 2.0 technol-
ogies for health care including health information por-
tals, personal health records, and health-related social 
networking. Websites such as WebMD and Revolution 
Health may develop new services for consumers that 
provide personalized medical information based on a 
patient’s health data. 

Further investment in health IT may also be expected 
to spur telehealth applications that will increase the de-
mand for home medical devices, broadband, and relat-
ed services. Thus, for example, more consumers may 
purchase Web cameras to have Internet-based video 
consultations with their health care providers. In addi-
tion, the expansion of health IT systems in hospitals, 
outpatient settings and pharmacies will likely lead to 
further innovation and use of radio-frequency identi-

Job Type $50B over 5 years $100B over 5 years Federal Mandate

Direct and Indirect Jobs 58,645 117,290 22,725
Induced Jobs 120,415 240,830 45,630
Network Effect 59,685 119,370 22,785
Small Business Jobs 140,475 280,950 23,385
Total Jobs Over 5 Years 238,745 477,490 91,140

Table 4:  Smart Power Grid: U.S. Jobs Created or Retained Under Various Options
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meters”—to U.S. residences and businesses. Smart 
meters encourage energy efficiency by allowing con-
sumers to determine their energy usage based on dy-
namic price signals that fluctuate throughout the day 
in response to energy supply conditions or at certain 
times of critical peak demand. At a basic level, smart 
meters can simply cycle off a major appliance, such as 
an air conditioner, for a short interval at peak periods 
of the day. On a more advanced level, smart meters can 
interface with smart appliances, so that, for example, 
a refrigerator will wait until the evening to run its de-
frost cycle or a clothes dryer will turn off its heating 
element when drying clothes on a hot afternoon. By re-
sponding to price signals, consumers can help reduce 
peak demand and their own energy costs. In one pilot 
program, for example, participants using smart meters 
saved on average 10 percent on their utility bills.49  Util-
ities also save money from smart meters by automating 
functions such as meter reading and connecting and 
disconnecting service.

The smart grid will also lead to a number of additional 
cost savings by making electricity transmission and 
distribution in the United States more reliable and ef-
ficient. In many parts of the country, for example, a 
utility will not know that a customer has lost power 
unless the customer reports the outage. The costs of 
these outages are substantial: the RAND Corporation 
and the Electric Power Research Institute have esti-
mated that outages cost businesses as much as $100 
billion per year.50  Better sensors throughout the grid 
will give utilities more situational awareness and allow 
grid operators to repair damage more efficiently and 
anticipate potential problems earlier. 

It should also be noted that additional investment in 
the smart grid is in line with national objectives to bet-
ter protect and defend against cyber attacks, particu-
larly those targeted at critical infrastructure such as the 
power grid. Modernizing our power grid will not only 
create a more robust and resilient grid, it will also allow 
utilities to improve the security of their Supervisory 
Control and Data Acquisition (SCADA) systems, or 
grid control systems, and reduce their vulnerability to 
cyber threats.

Achieving this vision of an intelligent grid necessitates 
strong federal leadership, both as a champion and ad-
vocate, as well as an investor. Estimates vary as to the 

We also evaluate a third option, a federal mandate to 
states to order utilities to implement smart metering 
and construct a smart grid, and to direct state regula-
tors to allow utilities to receive cost recovery for their 
investment. This option would create approximate-
ly 91,000 new jobs (see Table 4). A federal mandate 
would require passing new legislation and would take 
some time to implement. Given the need for imme-
diate action to stimulate the economy, ITIF does not 
recommend this third option as part of any economic 
stimulus package.  Instead, ITIF recommends that the 
option of a federal mandate be evaluated later as the 
Obama administration considers additional legislation 
for energy independence and the green economy.

The central idea behind modernizing the power grid’s 
infrastructure is to use two-way communication, sen-
sors, and advanced IT to create an intelligent and 
connected power grid—that is, the “smart grid.” The 
smart grid is intended to be a revolutionary network, 
much like the Internet, that will deliver power more ef-
ficiently and more reliably than our existing grid. With 
the smart grid, utilities can utilize real-time data from 
sensors and advanced meters throughout the power 
grid to better understand specific supply and demand 
requirements, spot failed or failing equipment, and bet-
ter manage their resources. The smart grid will enable 
a host of societal benefits including lowering peak de-
mand and the associated costs, enabling the greater use 
of clean energy, and providing electricity more reliably. 
Moreover, the smart grid will enable the use of new 
technologies including plug-in hybrid electric vehicles, 
distributed generation, and energy storage solutions.

Historically, peak demand for power in the United 
States has grown faster than overall demand—a chal-
lenge for electric utilities. To satisfy peak demand, util-
ities must bring online additional generators, or peaker 
power plants, which are generally more expensive to 
operate and produce more pollution. Reducing peak 
demand can generate substantial savings: for example, 
reducing peak demand by 5 percent would save $31 bil-
lion over 20 years.48  The smart grid enables a variety 
of demand response options for consumers targeted 
specifically at this problem.

In the short term, one step the United States could 
take to develop the smart grid would be to deploy an 
advanced energy-metering infrastructure—i.e., “smart 
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dustrial customers in the United States could be using 
smart meters by 2020. Achieving this level of adoption 
would require $27 billion in capital costs.57  

Utilities have begun testing smart meter programs in 
earnest, but adoption of smart meters has not yet be-
come widespread. One survey of advanced metering 
infrastructure (AMI) programs found that the average 
cost of a smart meter pilot project was $775 million. On 
average, projects lasted slightly more than 5 ½ years 
with the actual pilot testing occurring for 9 months 
and including approximately 2.2 million meters.58  But 
more large-scale deployments are on the horizon. In 
California, for example, the California Public Utili-
ties Commission recently approved Southern Califor-
nia Edison’s $1.3 billion program to install 5 million 
smart meters between 2009 and 2012.59  In Houston, 
Texas CenterPoint Energy has proposed a $400 mil-
lion advanced metering system to provide smart me-
ters to 250,000 customers. Rollout will be gradual, at 
a maximum of 9,200 meter per month, depending on 
demand.60

It is important to recognize that building the smart 
grid will require much more than just investment in 
smart meters. Utilities must implement IT throughout 
their entire operation, from advanced back office serv-
ers to automating substations to integrating renewable 
energy sources into the existing grid.61  Communica-
tion networks must be integrated with the system, such 
as through wired broadband, including over power 
lines, cellular networks, or WiFi. At the end-points, 
consumers must implement tools, such as smart ther-
mostats, smart appliances, and other energy manage-
ment tools.

Utilities in the United States will continue to invest in 
IT; however, they will invest at lower levels then previ-
ously projected given the country’s current economic 
downturn. According to a recent estimate by Energy 
Insights, an IDC company, given current economic 
conditions, utilities will likely invest $19.5 billion in 
2009 on hardware, software, and IT related services, 
a drop of approximately $500 million from previous 
estimates.62  Such estimates represent total investments 
in IT by utilities, though, and are not limited to in-
vestments in smart grid technology. Since 2000, utili-
ties have invested over $50 billion in transmission. In 

total cost to build the smart grid. For example, former 
Vice President Al Gore estimated the cost at $400 bil-
lion over 10 years. Another estimate pegs the cost at 
$60-$100 billion over 10 years.51  And President-elect 
Obama has announced plans to invest at least $150 bil-
lion over 10 years in energy efficient technology, in-
cluding building a smart grid. Most of these estimates 
include only spending on smart grid technology and 
do not account for additional needed investment in 
power grid infrastructure and capacity. 

More general estimates that include new generation 
capacity have found that “by 2030, the electric util-
ity industry will need to make a total infrastructure 
investment of $1.5 trillion to $2.0 trillion.”52 Of this 
total, approximately $880 billion will be needed to in-
vest in transmission and distribution capabilities.53  But 
much of this investment would be needed regardless 
of whether the power grid was smarter or not—and 
in fact, moving to a smart grid could help reduce the 
magnitude of the needed investment in new capacity.

The smart grid is intended to be a revolutionary network, much 

like the Internet, that will deliver power more efficiently and 

more reliably than our existing grid. 

Residential smart meters alone will cost $150-$250 per 
connected unit,54 and with over 110 million occupied 
housing units in the United States, universal adoption 
of such meters will take some time.55  But the unit cost 
of smart meters should drop with economies of scale 
and as the technology becomes more mature. In ad-
dition, there is a wide spectrum of options for smart 
meters, each with varying costs and benefits. For ex-
ample, some utilities may invest in low-end smart me-
ters with limited functionality, such as having a remote 
connect/disconnect function or providing automated 
meter reading, while on the other end of the spectrum 
a more advanced smart meter could integrate with a 
home network, “talk” with household appliances and 
provide other consumer and societal benefits.56 One 
estimate by the Brattle Group is that under an opti-
mistic deployment schedule, absent federal incentives 
such as the ones proposed here, 30 percent of residen-
tial customers and 50 percent of commercial and in-
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installers to build the network to software engineers 
and administrators to run the network. In addition, 
manufacturers must produce the computer systems, 
networking devices, sensors, and meter hardware used 
to run the smart grid by employing machinists, team 
assemblers, and technicians.66 

Smart Grid Stimulus: Impact on Employment
As noted earlier and shown in Table 4 above, ITIF 
projects that a $50 billion additional investment in the 
smart grid over 5 years (e.g., $10 billion per year) would 
create approximately 239,000 new U.S. jobs for each 
of the 5 years on average. We project that if this in-
vestment were doubled to $100 billion over 5 years, an 
additional 477,000 new U.S. jobs would be created for 
each of the 5 years on average. Finally, we project that 
a federal mandate to states to order utilities to imple-
ment smart metering and construct a smart grid, and 
to direct state regulators to allow utilities to receive 
cost recovery for their investment would create ap-
proximately 91,000 new jobs. The manner in which we 
developed these estimates is discussed further below.   

Scenario 1: A $50 billion direct investment in the 
smart grid over 5 years would create, on average, 
approximately 239,000 new jobs. (Note: Job cre-
ation is not cumulative, but rather the average number 
of additional jobs over 5 years as a result of this invest-
ment).

We calculate this projection using a final-demand 
multiplier for estimated spending increases in grid 
construction, hardware, software, and IT services.67  
These estimates are based on a 5-year projection of 
baseline and subsidy level spending on domestic goods 
and services by utilities provided by Energy Insights, 
an IDC company specializing in market-based re-
search in the energy sector.68  Investment on grid con-
struction involves adding new pipes and wires, and 
includes design, construction, equipment, and labor. 
This spending also includes upgrades to the transmis-
sion and distribution lines and repairs due to aging and 
weather. Hardware expenditures include smart meters, 
substation automation equipment, networking equip-
ment and servers. Software spending includes items 
such as meter system interfaces, network automation 
and control, analytics, and Web-enabled consumer 
applications. Expenditures on IT services consist of 
spending on systems integrating, customer equipment 
installation and other IT services.

the near to mid-term, investments in the smart grid 
will be for advanced metering at large commercial and 
industrial facilities, smart metering for residences and 
small businesses, and better grid network intelligence, 
including broadband over power lines, intelligent elec-
tronic devices, and advanced distribution protection 
and restoration devices.63

Given the difficult economic conditions in the United 
States today, in the short term, it is likely that many 
utilities will avoid investing in IT projects as a result 
of the tight credit market and reduced economic ac-
tivity. Without access to sufficient credit, some smart 
grid projects will likely be scaled back, postponed, or 
eliminated. One important contribution of including a 
smart grid investment in an economic stimulus pack-
age is to ensure that work on existing and proposed 
smart grid projects continue. Such a program would 
not be without precedent: In 1935, as poor econom-
ic conditions and tight credit markets threatened the 
expansion of electric utilities, President Franklin D. 
Roosevelt signed into law the Rural Electrification 
Administration to provide low-interest loans to allow 
electricity cooperatives to bring electricity to Ameri-
can farms.64

Federal efforts to spur investment in the smart grid 
could come from a variety of programs including pub-
lic investments on transmission lines, grant programs 
and tax incentives. The Energy Independence and Se-
curity Act of 2007 (EISA) outlines a number of steps 
to promote the smart grid that need to have funding 
appropriated. One important step, for example, could 
be to fully fund the $100 million smart grid regional 
demonstration projects authorized by EISA.65  Fund-
ing for smart grid pilot projects will help ensure contin-
ued progress of existing projects and encourage other 
utilities to move forward with new smart grid propos-
als. In addition, EISA outlines a program for the U.S. 
Department of Energy to reimburse utilities for up to 
20 percent of qualified smart grid investments. Funds 
appropriated to the Department of Energy grant pro-
gram could spur additional investment in the smart 
grid by utilities. Finally, accelerated depreciation or tax 
credits for certain smart grid infrastructure equipment 
and smart meters could spur utilities to invest in new 
infrastructure projects during a recession.

As others have noted, building the smart grid requires 
a diverse workforce from the meter and power line 
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employment by the manufacturers and services pro-
viders, and induced employment from the downstream 
effects of respending by newly employed workers. In 
addition, we estimate approximately 23,000 jobs from 
the network effect of building the smart grid. Approx-
imately 23,400 or 54.1 percent of these new jobs will 
likely be created in small businesses. 

An important portion of this mandate would be to di-
rect state regulators to approve cost recovery to pay for 
the upgrades to the power grid infrastructure. Rates 
could also be structured to reward energy efficiency, 
rather than overall energy production. Based on previ-
ous pilot projects, a typical surcharge for a residential 
customer would be approximately $2-3 per month. 
However, as noted earlier, many customers will see a 
drop in their peak energy usage and benefit from these 
savings. Moreover, in contrast to a program of grants 
and/or tax incentives, such a mandate program may 
not be the most effective stimulus measure because it 
would take more time to implement. 

Smart Grid Stimulus: Network Effect
Building infrastructure like the smart grid will not 
only create direct employment from government in-
vestment, indirect employment from downstream in-
puts to the utility industry, and additional jobs from 
respending, but it will also create new jobs as related 
industries grow to take advantage of the new technol-
ogy. These are the network effects that the smart grid 
enables. For example, the smart grid will encourage 
appliance manufacturers to produce new appliances 
that not only use energy efficiently, but also use it more 
intelligently. As a result, this may lead some consum-
ers to upgrade old appliances more quickly, and oth-
er consumers may buy more smart refrigerators and 
fewer less expensive “dumb” refrigerators. But these 
advances also create an ecosystem of related products 
and services—for example, home networking kits to 
connect smart appliances to the Internet, software ap-
plications to interface with the appliances, and online 
services that take advantage of new digital information 
and wired appliances (e.g., tracking the expiration date 
on food).

And the smart grid will enable new products and ser-
vices that cannot be deployed without this infrastruc-
ture. Many new technologies depend on the smart grid, 
from plug-in hybrid electric vehicles to energy storage 
solutions to home automation and commercial build-

We estimate that a $50 billion direct investment over 5 
years would generate on average 179,000 jobs annually 
in direct, indirect, and induced employment.  These 
estimates are based on a 5-year projection of baseline 
and subsidy level spending on domestic goods and ser-
vices by utilities provided by Energy Insights, an IDC 
company. In addition, we estimate that an additional 
60,000 jobs would be created through network effects 
(see below for a discussion of the network effects). Of 
these new jobs, approximately 140,500 or 58.8 percent 
will likely be created in small businesses.69  Given that 
smart grid technology is relatively nascent, all of the 
gains in employment should not be expected immedi-
ately, but should scale up rapidly once funding is made 
available.

Given the difficult economic conditions in the United States to-

day, in the short term, it is likely that many utilities will avoid 

investing in IT projects as a result of the tight credit market and 

reduced economic activity. 

Scenario 2:  Doubling the additional investment in 
the smart grid to $100 billion over 5 years would, 
on average, create approximately twice that many 
jobs, or 477,000 new jobs. (Note: Job creation is not 
cumulative, but rather the average number of addition-
al jobs over 5 years as a result of this investment). 

Scenario 3: A federal mandate to states to order 
utilities to implement smart metering and con-
struct a smart grid, and to direct state regulators 
to allow utilities to receive cost recovery for their 
investment, would create approximately 91,000 
new jobs (Note: Job creation is not cumulative, but 
rather the average number of additional jobs over 5 
years created in the economy as a result of this man-
date). 

A federal mandate to states to construct a smart grid 
would spur employment as utilities responded to the 
federal directive. Over a 5-year period, on average, ap-
proximately 68,000 jobs would be created from a man-
date. These estimates are based on a 5-year projection 
of increased spending on domestic goods and services 
by utilities under a federal mandate provided by Energy 
Insights, an IDC Company.70 These jobs would be split 
between direct employment by the utilities, indirect 
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ing intelligence. In addition, the smart grid will facili-
tate distributed generation and encourage the develop-
ment of renewable energy sources, such as wind farms. 
Eventually, the smart grid will even create an energy 
marketplace where businesses and homeowners can 
sell energy back to the grid, enabling even more in-
novation. This will in turn spur consumer demand for 
products such as rooftop solar panels for their home. 
Indeed, the smart grid will likely serve as the founda-
tion for the growth of many new industries much like 
broadband is creating new markets in e-commerce, 
telehealth, and online banking. 

Findings from Other Studies of the Impact of 
Investing in the Smart Grid
Apart from ITIF, other researchers have examined the 
job impact of U.S. investment in the smart grid, al-
though generally these estimates are in the context of a 
larger investment in energy efficient technology. 

Pollin et al., for example, estimate that a $100 billion 
green recovery program over 2 years (an average of $50 
billion per year, compared to the proposals above for 
$10 to $20 billion per year) could produce as many as 
2 million jobs.71  This estimate assumes a $10 billion 
investment in the smart grid, with the rest of the funds 
allocated to five other targeted areas including building 
retrofitting, mass transit and freight rail, wind power, 
solar power, and advanced biofuels.  With an average 
investment in the smart grid of $5 billion per year for 2 
years, Pollin et al. project such a stimulus would create 
approximately 65,500 jobs per year.72  The Apollo Alli-
ance, a clean energy advocacy coalition, estimates that 
a $500 billion investment in clean energy resources, in-
cluding the smart grid, will generate 5 million “green-

collar” jobs.73  This estimate similarly does not break 
down job creation by investment. 

More broadly, analysts have found that investments 
in energy efficiency spur employment. For example, 
Ehrhardt-Martinez and Laitner estimate that “in total, 
1.63 million jobs are supported by efficiency-related 
investments.”74

It is important to note that by spurring investment in 
the smart grid and its intermediate inputs, the United 
States not only will reap savings in energy efficiency 
and benefit from new innovations in green technology 
but will also create a market for these components and 
technical services to domestic firms. Investing in the 
smart grid now will help ensure domestic firms have the 
knowledge, skills, and abilities needed to become chief 
exporters of this technology as other countries expand 
their own smart grid initiatives. Thus, an investment in 
the smart grid, in addition to spurring short-term job 
growth in the United States, will enhance the country’s 
long-term competitiveness and increase the number of 
higher value-added jobs.

Conclusion
With the U.S. economy now mired in a deep, and po-
tentially prolonged, recession, increased investment is 
one of the best tools to stimulate aggregate demand 
and quickly get American workers back on payrolls. 
Spurring investments in IT infrastructure not only 
can provide an important short-term boost to the U.S. 
economy; it also can lay the groundwork for long-
term economic growth, international competitiveness, 
and significant improvement in Americans’ quality of 
life.75



page 17The information Technology & Innovation foundation  |   January 2009	   		

Endnotes

We use the number of  $30 billion as illustrative only.  The actual amount of  stimulus needed may be more or less than $30 1.	
billion. 

A network effect is the effect that one user of  a good or service has on the value of  that product to other users. The value 2.	
of  the network increases logarithmically with each new user added to the network.  The classic example is the telephone; 
the more people own telephones, the more valuable the telephone is to each owner.

John Windhausen Jr., “A Blueprint for Big Broadband,” (Washington, D.C.: EDUCAUSE, January 2008), <net.educause.3.	
edu/ir/library/pdf/epo0801.pdf>.

Consider that the net social rate of  return on highway capital was very high, about 35 percent, when the U.S. interstate 4.	
highway system was first constructed in the 1950s and 1960s, but as the interstate highway network was built out, the 
rate of  return from highway capital investments steadily declined until reaching about 10 percent in the 1980s. As the 
interstate highway network was first built out, it enabled innovations like guaranteed expedited shipping (e.g., United 
Parcel Service), consolidated freight shipping, dramatic expansion of  the automobile industry, and the growth of  new 
communities alongside interstate highways. Incremental investments in the U.S. highway infrastructure at its current level 
of  maturity are unlikely to engender these network effects.  Such investments will not, for example, spur individuals to go 
out and purchase a new set of  tires or faster cars. Hence, investments in the highway or other physical infrastructure in 
the United States are capable of  delivering only the traditional employment multiplier. For more discussion, see Theofanis 
P. Mamuneas and M. Ishaq Nadiri, “Highway Capital and Productivity Growth,”Appendix A, in Economic Returns from 
Transportation Investment (Lansdowne, Virginia: Eno Transportation Foundation, Inc., 1996): 56 <www.fhwa.dot.gov/
policy/otps/060320a/060320a.pdf> (accessed January 1, 2009). 

Stephen D. Oliner, Daniel E. Sichel, and Kevin J. Stiroh, “Explaining a Productive Decade,” Finance and Economics 5.	
Discussion Series Working Paper No. 2007-63, Federal Reserve Board, Washington, D.C., August 2007 <papers.ssrn.com/
sol3/papers.cfm?abstract_id=1160248#> (accessed January 1, 2009).

Robert Atkinson and Andrew McKay, 6.	 Digital Prosperity: Understanding the Economic Benefits of  the IT Revolution (Washington, 
D.C.: Information Technology and Information Foundation, March 13, 2007) <www.itif.org/index.php?id=34> (accessed 
January 1, 2009).

Oliner, Sichel, and Stiroh, Explaining a Productive Decade,” op. cit., August 2007; and Kevin Stiroh, “Information 7.	
Technology and Productivity: Old Answers and New Questions,” CESifo Economic Studies 54(3/2008):358–385 <cesifo.
oxfordjournals.org/cgi/content/abstract/54/3/358> (accessed January 1, 2009).

Atkinson and McKay, op. cit.8.	

Daniel Castro, “Improving Health Care: Why a Dose of  IT May Be Just What the Doctor Ordered,” (Washington, D.C., 9.	
Information Technology and Information Foundation: October 25, 2007) <www.itif.org/index.php?id=88> (accessed 
January 1, 2009).

Robert D. Atkinson and Daniel Castro, 10.	 Digital Quality of  Life: Understanding the Personal and Social Benefits of  the Information 
Technology Revolution (Washington, D.C.: Information Technology and Information Foundation, October 1, 2008) <www.itif.
org/index.php?id=179> (accessed January 1, 2009).

Castro, “Improving Health Care,” op. cit., October 25, 2007.11.	

Robert D. Atkinson, “The Case for a National Broadband Policy,” (Washington, D.C.: Information Technology and 12.	
Innovation Foundation, June 2007): 5 <www.itif.org/files/CaseForNationalBroadbandPolicy.pdf> (accessed January 1, 
2009).



page 18The information Technology & Innovation foundation  |   January 2009	   		

Little empirical work has been performed to estimate the exact size of  network multipliers in the technologies described 13.	
in this report.  For broadband networks, we estimated a network multiplier of  1.17 based on previous research by 
Robert Crandall, Charles Jackson, and Hal Singer for Criterion Economics.  For health IT and the smart grid, we used a 
conservative estimate of  0.33 for the size of  the multiplier since no prior data could be found.

Calculated from data found in U.S. Census Bureau, United States: County Business Patterns, 2004 (Washington, D.C.: 2006) 14.	
<www.census.gov/prod/2006pubs/04cbp/cb0400a1us.pdf> (accessed January 1, 2009).

U.S. Small Business Administration, The Small Business Economy for Data Year 2006 (Washington, D.C.: U.S. Government 15.	
Printing Office, December 2007): 9 <www.sba.gov/advo/research/ sb_econ2007.pdf> (accessed January 1, 2009).

Robert Crandall, William Lehr, and Robert Litan, “The Effects of  Broadband Deployment on Output and Employment:  16.	
A Cross-Sectional Analysis of  U.S. Data,” Issues in Economic Policy, No. 6, (Washington, D.C.: Brookings Institution, July 
2007) :1 <www.brookings.edu/~/media/Files/rc/papers/2007/06labor_crandall/06labor_crandall.pdf>.

Dale Jorgenson, “Information Technology and the U.S. Economy,” American Economic Review 91(1) (March 2001):1-33.17.	

Crandall, Lehr, and Litan, “The Effects of  Broadband Deployment,” op. cit., July 2007:6.18.	

Atkinson, “The Case for a National Broadband Policy,” op. cit., June 2007.19.	

William H. Lehr, Carlos A. Osorio, Sharon E. Gillett, et al., “Measuring Broadband’sEconomic Impact,” presented at 20.	
the 33rd Research Conference on Communication, Information, and Internet Policy (TPRC), September 23-25, 2005, 
Arlington, Virginia; revised as of  January 17, 2006 <www.andrew.cmu.edu/user/sirbu/pubs/MeasuringBB_EconImpact.
pdf> (accessed January 1, 2009).

Larry F. Darby, “Broadband Tax Relief  Will Contribute Substantially to Efforts to Create Jobs,” American Consumer 21.	
Institute, Center for Citizen Research, Washington, D.C., posted November 25, 2008 <www.theamericanconsumer.
org/2008/11/25/broadband-tax-relief-will-contribute-substantially-to-efforts-to-create-jobs/> (accessed January 1, 2009).

Robert D. Atkinson, Daniel K. Correa, and Julie A. Hedlund, 22.	 Explaining International Broadband Leadership (Washington, D.C.:  
Information Technology and Innovation Foundation, May 2008) <www.itif.org/index.php?id=142> (accessed January 1, 
2009). 

Sally M. Cohen, “Broadband Growth Slows Further in the Tough Economic Climate,” Cambridge, Massachusetts, 23.	
Forrester Research, Inc., October 24, 2008: 2. <www.forrester.com/Research/Document/Excerpt/0,7211,47398,00.
html>(accessed January 1, 2009).

Atkinson, Correa, and Hedlund, 24.	 Explaining International Broadband Leadership, op. cit., May 2008.

Dan O’Shea, “UBS Predicts 10 Percent Carrier Capex Cutback,” FierceTelecom, December 3, 2008 <www.fiercetelecom.25.	
com/story/ubs-predicts-10-percent-carrier-capex-cutback/2008-12-03> (accessed January 1, 2009).

Robert Atkinson, “Timely, Targeted, Temporary, and Transformative: Crafting an Innovation-Based Economics Stimulus 26.	
Package,” (Washington, D.C.: Information Technology and Information Foundation,  October 2008) <www.itif.org/files/
TimelyTargetedTemporaryTransformative.pdf> (accessed January 1, 2009).

National Telecommunications and Information Administration, Networked Nation: Broadband in America 2007 27.	
(Washington, D.C.: U.S. Department of  Commerce, January 2008): Table 7 and Table 8, pages 32 and 33 <www.ntia.doc.
gov/reports/2008/NetworkedNationBroadbandinAmerica2007.pdf> (accessed January 1, 2009).

For specific detail, see Claudio Mazzali, Robert Whitman, and Bernhard Deutsch, “Optimizationof  FTTH Passive Optical 28.	
Networks Continues,”LightWave, January 2005 <lw.pennnet.com/display_article/219598/13/ARTCL/none/none/1/
Optimization-of-FTTH-passive-optical-networks-continues/> (accessed January 1, 2009).

Stephen B. Pociask, “Building a Nationwide Broadband Network: Speeding Job Growth,” TeleNomic Research, LLC, 29.	
Herndon, Virginia, February 25, 2002 <www.newmillenniumresearch.org/event-02-25-2002/jobspaper.pdf> (accessed 
January 1, 2009).



page 19The information Technology & Innovation foundation  |   January 2009	   		

This blend of  broadband investment is based on ITIF’s estimates of  needed investments to meet the dual policy goals of  30.	
(1) bringing broadband service to at least 90 percent of  unserved U.S. households and businesses, and (2) upgrading 50 
million U.S. households currently served by first-generation broadband to faster speeds.

Josh Bivens, “Updated Employment Multipliers for the U.S. Economy,” Working Paper No. 268, Economic Policy Institute, 31.	
Washington, D.C., August 2003: 23 <www.epi.org/workingpapers/epi_wp_268.pdf> (accessed January 1, 2009).

U.S. Census Bureau, United States: County Business Patterns, op. cit., 2006: 217.32.	

Cohen, “Broadband Growth Slows Further,” op. cit., 2008: 2.33.	

Broadband penetration data is taken from the Federal Communications Commission and is based on the percent of  34.	
households that have a broadband connection.  Personal computer speed data is from PC Pitstop’s PC RAM diagnostic 
tests. Federal Communications Commission, “High-Speed Services for Internet Access: Status as of  June 30th, 2008” 
(accessed December 16, 2008).  PC Pitstop Research, “U.S. State Technology Metrics—Quartile Rankings,” n.d. <www.
pcpitstop.com/research/statetechrank.asp> (accessed December 16, 2008).

Pociask, “Building a Nationwide Broadband Network,” op. cit., 2002:5.35.	

Crandall, Lehr, and Litan, “The Effects of  Broadband Deployment,” op. cit., July 2007:2, 14.36.	

Ibid.:12.37.	

Robert Crandall, Charles Jackson, and Hal Singer, “The Effects of  Ubiquitous Broadband Adoption on Investment, 38.	
Jobs, and the U.S. Economy,” Criterion Economics, LLC, Washington, D.C., September 2003:  21-22. <www.
newmillenniumresearch.org/archive/bbstudyreport_091703.pdf> (accessed January 1, 2009).

Ibid.39.	

Harris Interactive, “Large Differences Between Primary Care Practices in the United States, Australia, Canada, Germany, 40.	
New Zealand, the Netherlands, and the United Kingdom” (news release), February 2007. <www.harrisinteractive.com/
news/allnewsbydate.asp?NewsID=1175> (accessed January 1, 2009).

Federico Girosi, Robin Meili and Richard Scoville, “Extrapolating Evidence of  Health Information Technology Savings 41.	
and Costs,” RAND Corporation, Santa Monica, California, 2005. <www.rand.org/pubs/monographs/2005/RAND_
MG410.sum.pdf> (accessed January 1, 2009).

Scott Lundstrom, Jessica Goepfer, Nina Bonagura, et al., “Worldwide Healthcare IT Spending Guide, 2006-2011, Version 42.	
2,” HI211841, Health Industry Insights, Energy Insights, an IDC Company, Framingham, Massachusetts, April 2008 
<www.idc.com/HII/ getdoc.jsp?containerId=HI211841> (accessed January 1, 2009).

Atkinson, “Timely, Targeted,”op. cit., October 2008.43.	

The $50 billion health IT stimulus proposed would consist of  a $10 billion stimulus in each of  5 years. Each $10 billion 44.	
stimulus would create 212,000 jobs that would last for 1 year. Thus, the $50 billion health IT stimulus would create 212,000 
jobs that would last 5 years. The $50 billion stimulus would not create 212,000 jobs each year for a total of  1,060,000 jobs. 

Calculated based on multipliers from the Bureau of  Economic Analysis, U.S. Department of  Commerce Regional Input-45.	
Output Modeling System (RIMS II), n.d. <www.bea.gov/regional/rims/index.cfm> (accessed January 1, 2009). The 
multipliers are based on 2006 national annual input-output data and 2006 regional data.

Calculated using a leakage factor of  33.3 percent, the ratio of  total import of  goods to gross output of  the manufacturing 46.	
industry. ITIF’s model only assumes there is leakage for spending on hardware and that imports and exports in the software 
and IT services industries cancel each other out. Source: U.S. Bureau of  Economic Analysis.

Energy Information Administration, U.S. Department of  Energy, “Electric Power Annual 2006: Summary Statistics for 47.	
the United States,” Washington, D.C., October 22, 2007 <www.eia.doe.gov/cneaf/electricity/epa/epates.html> (accessed 
January 1, 2009).



page 20The information Technology & Innovation foundation  |   January 2009	   		

Ahmad Faruqui and Sanem Sergici, “The Power of  Experimentation: New Evidence on Residential Demand Response,” 48.	
The Brattle Group, Cambridge, Massachusetts, May 11, 2008 <www.brattle.com/_documents/UploadLibrary/Upload683.
pdf> (accessed January 1, 2009).

Barry T. Smitherman, Chairman, Texas Public Utility Commission, “Looking Towards the Future: Envisioning the NEW 49.	
Electricity Industry,” presented at UtiliPoint International’s Fourth Annual North American Conference: How Smart is 
Your Utility? The Woodlands, Texas, October 16-17, 2008.

Jesse Berst, “Macro Trends Point to Microgrids” SmartGridNews.com, November 28, 2006 <www.smartgridnews.com/50.	
artman/publish/industry/Macro_Trends_Point_to_Microgrids_182_printer.html (accessed January 1, 2009).

Peter Fox-Penner, “Will Federal Legislation Fix the Grid?” Progressive Policy Institute, Washington, D.C., October 9, 2003 51.	
<www.ppionline.org/ppi_ci.cfm?knlgAreaID=116&subsecID= 155&contentID=252088> (accessed January 1, 2009).

Marc W. Chupka, Robert Earle, Peter Fox-Penner, et al., Transforming America’s Power Industry: The Investment 52.	
Challenge 2010-2030 (Cambridge, Massachusetts: The Brattle Group, November 2008) <www.edisonfoundation.net/
Transforming_Americas_Power_Industry.pdf> (accessed January 1, 2009).

Ibid.53.	

Will McNamara, “Demand Response Landscape Comprises Diverse Market,” Automation Insight (published by 54.	
KEMA, Arnhem, Netherlands), n.d. <www.kema.com/consulting_services/ cross_sector/INC/Automation_Insight/
August_2007/DR_Landscape.asp> (accessed January 1, 2009).

U.S. Census Bureau, “American Housing Survey 2005: Table 2-1. Introductory Characteristics—Occupied Units,” n.d. 55.	
<www.census.gov/hhes/www/housing/ahs/ahs05/tab2-1.pdf> (accessed January 1, 2009).

Rob Wilhite, “Value Drivers and Risk Factors for AMI Remote Disconnect/Reconnect Functionality,” Automation 56.	
Insight (published by KEMA, Arnhem, Netherlands), n.d. <www.kema.com/ consulting_services/cross_sector/INC/
Automation_Insight/December_2007/value_drivers.asp> (accessed January 1, 2009).

Chupka, Earle, Fox-Penner, et al., Transforming America’s Power, op. cit., November 2008.57.	

Will McNamara, “KEMA Analysis Finds Many Utilities Starting to Develop AMI and Utility-of-the-Future Strategies,” 58.	
Automation Insight (published by KEMA, Arnhem, Netherlands), n.d. <www.kema.com/consulting_services/cross_
sector/INC/Automation_Insight/May_2007/Utility_Pilot.asp> (accessed January 1, 2009).

Southern California Edison, “Edison’s Smarter Meter,” Southern California Edison Backgrounder, n.d.  <www.sce.com/59.	
NR/rdonlyres/4BDCBE35-697E-49C6-9773-C49A019E6FD3/0/SCEBackgrounderSmartMeters.pdf> (accessed January 
1, 2009).

Thomas R. Standish, Senior Vice President, CenterPoint Energy Houston Electric, “Direct Testimony of  Thomas R. 60.	
Standish for CenterPoint Energy Houston Electric, LLC” before the Public Utility Commission of  Texas, Houston, Texas, 
May 5, 2008.

Rick Nicholson and H. Christine Richards, “Who’s Next, McDonald’s? The Intelligent Grid Technology Landscape and 61.	
Vendor Bandwagon,” EI213921, Energy Insights, IDC, Framingham, Massachusetts, August 2008 <www.idc.com/EI/
getdoc.jsp?containerId=EI213921> (accessed January 1, 2009).

Data from report prepared for IBM by Energy Insights, an IDC Company. (December 2008).62.	

Zarko Sumic, Bradley Williams, Keith Harrison, et al., “Hype Cycle for Intelligent Grid Technologies, 2008,”G00158558, 63.	
Gartner Consulting, The Netherlands, June 26, 2008. 

Energy Information Administration, U.S. Department of  Energy, “History of  Energy in the United States: 1635-2000,” 64.	
Washington, D.C., n.d. <www.eia.doe.gov/emeu/aer/eh/frame.html> (accessed January 1, 2009).



page 21The information Technology & Innovation foundation  |   January 2009	   		

Bracken Hendricks and Benjamin Goldstein, “A Strategy for Green Recovery,” Center for American Progress Action Fund, 65.	
Washington, D.C., November 10, 2008 <www.americanprogressaction.org/issues/ 2008/pdf/green_recovery_memo.pdf> 
(accessed January 1, 2009).

Robert Pollin, Heidi Garrett-Peltier, James Heintz, et al., Green Recovery: A Program to Create Good Jobs and 66.	
Start Building a Low-Carbon Economy (Washington, D.C.: Center for American Progress, September 2008) <www.
americanprogress.org/issues/2008/09/pdf/green_recovery.pdf> (accessed January 1, 2009).

For our model, we use projections provided by Energy Insights, an IDC company, a market research firm with experience 67.	
in the energy sector, to estimate the expected increase in spending on domestic goods and services at a given level of  
government investment or with a mandate. This spending is broken down into four general industries: construction, 
hardware, software, and services. We then use input-output data from the Bureau of  Economic Analysis in the U.S. 
Department of  Commerce to derive the producer value of  these industry-specific increases in spending by calculating the 
ratio of  gross operating surplus (profit) to total industry output. Using these industry-specific increases in producer value, 
we can then calculate total increase in employment by using a final-demand employment multiplier for each industry. A 
final-demand employment multiplier is the ratio of  direct, indirect, and induced employment change due to an increase in 
final demand. We use aggregate industry RIMS II Type I (exogenous) and Type II (endogenous) final-demand multipliers 
from the Bureau of  Economic Analysis for the following industries: construction, computer and electronic product 
manufacturing, publishing including software, and professional, scientific, and technical services.

Data from report prepared for IBM by Energy Insights, an IDC Company. (December 2008).68.	

For small business job estimates for smart grid investments, the small business jobs created from indirect employment 69.	
is assumed to be in the same proportion as jobs created from direct employment in four overall industries: construction, 
hardware, software, and IT services.

Data from report prepared for IBM by Energy Insights, an IDC Company. (December 2008).70.	

Pollin, Garrett-Peltier, Heintz, et al., Green Recovery, op. cit., September 2008.71.	

Garrett-Peltier, Heidi.  Email to Daniel Castro, December 30, 2008.72.	

Apollo Alliance, “The New Apollo Program: Clean Energy, Good Jobs Around the Nation,” San Francisco, California, n.d. 73.	
<apolloalliance.org/apollo-14/> (accessed January 1, 2009).

Karen Ehrhardt-Martinez and John A. “Skip” Laitner, The Size of  the U.S. Energy Efficiency Market: Generating a More 74.	
Complete Picture (Washington, D.C.: American Council for an Energy-Efficient Economy, May 2008) <www.aceee.org/
pubs/e083.htm> (accessed January 1, 2009).

Atkinson and Castro, 75.	 Digital Quality of  Life, op. cit., October 1, 2008.



page 22The information Technology & Innovation foundation  |   january 2009	   		

About the authors

Dr. Robert D. Atkinson is President of the Information Technology and Innovation Foundation, a Washington, DC-based 
technology policy think tank. He is also author of the The Past and Future of America’s Economy: Long Waves of Innovation 
that Power Cycles of Growth (Edward Elgar, 2005).

Daniel Castro is a Senior Analyst with ITIF specializing in issues relating to IT and the digital economy. He has experi-
ence in the private, non-profit and government sectors. Before joining ITIF, Mr. Castro worked as an IT analyst at the 
Government Accountability Office (GAO) where he audited IT security and management controls at various government 
agencies. He has a B.S. in Foreign Service from Georgetown University and an M.S. in Information Security Technology 
and Management from Carnegie Mellon University. 

Stephen Ezell is a Senior Analyst with the Information Technology and Innovation Foundation (ITIF), with a focus on 
international information technology competitiveness and national innovation policies. Mr. Ezell comes to ITIF from Peer 
Insight, an innovation research and consulting firm he co-founded in 2003 to study the practice of innovation in service 
industries. At Peer Insight, Mr. Ezell co-founded the Global Service Innovation Consortium, published eight research 
papers on service innovation, and researched national service innovation policies being implemented by governments 
worldwide.

About the Information Technology and Innovation Foundation   

The Information Technology and Innovation Foundation (ITIF) is a nonprofit, non-partisan public policy think tank com-
mitted to articulating and advancing a pro-productivity, pro-innovation and pro-technology public policy agenda inter-
nationally, in Washington and in the states. Through its research, policy proposals, and commentary, ITIF is working to 
advance and support public policies that boost innovation,  e-transformation and productivity.  

For more information contact ITIF at 202-449-1351 or at mail@itif.org, or go online to www.innovationpolicy.org.  

ITIF  |  1250 I St. N.W.  |  Suite 200  |  Washington, DC 20005


	itif.org
	http://www.itif.org/files/roadtorecovery.pdf


