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The Information Technology and Innovation Foundation (ITIF) was 
founded in 2006. Looking back on the intervening decade, we have seen, 
in essence, a “tale of two cities”—dramatic progress in scientific and 
technological innovation, yet anemic productivity growth. This represents 
one of the most important challenges that policymakers must address in 
the years ahead, because productivity is a sine qua non for improving 
people’s living standards. How can we jumpstart productivity? Part of the 
answer is by spurring public and private investment in the underpinnings 
of the modern economy. ITIF will mark its 10-year anniversary with a 
half-day conference on June 14, 2016 devoted to this critical issue. The 
purpose of this report is to help frame the discussion. 
 
RAPIDLY EVOLVING TECHNOLOGY, SPUTTERING PRODUCTIVITY 
Ten years ago, there were a billion Internet users globally; today, there are 3.2 billion.1 Ten 
years ago, 30 percent of Americans subscribed to broadband Internet service in their homes 
at an average speed of 1.5 megabits per second; today, more than 82 percent subscribe to 
broadband at an average speed of 14.2 megabits.2 The first 3G wireless services were 
launched around five years ago with speeds of about 500 kilobytes per second. Data traffic 
was so low it wasn’t even measured. There were no app stores. Today, the United States 
leads in 4G LTE use, with speeds averaging 3 megabits per second or faster, while roughly 
6 exabytes of traffic travel over the U.S. wireless networks annually. Meanwhile, someone 
has downloaded the 100 billionth app from Apple.3 
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One reason for all this progress is that computing power has continued to improve, albeit 
at a somewhat slower rate than in the 1980s and 1990s. The fastest supercomputer in 2006 
could perform calculations at a rate of 0.4 petaflops per second. (A petaflop is one 
thousand trillion floating point operations.4) Today, the fastest is 54.9 petaflops, almost 
140 times faster. (Unfortunately for U.S. competitiveness, that computer is in China.) In 
2006, ten gigabytes of data storage cost $6. Today it’s less than $0.03.5 That’s why our 
laptops can store hours of HD video—and why cloud computing has exploded.  

Ten years ago, there was little experience with, much less talk of autonomous vehicles, 3D 
printing, drones, blockchains, deep-learning computing systems, big-data analytics, or  
the Internet of Things (IOT). Today these technologies are either on the market or in  
beta testing. 

Information technology is not the only area of improvement; we also see progress in other 
technologies.  For example, if you wanted to get your genome sequenced in 2006, it would 
have cost you $12.5 million. Today, you can have it done for $1,245.6 

But while technology continues to improve, become more affordable, and make our lives 
better, we haven’t been seeing the impact we would have expected in the economy. Since 
2008, U.S. productivity growth sagged to just 1.2 percent per year, its lowest level since the 
government began reporting productivity statistics after World War II.7 Clearly, to quote 
economist Robert Solow, we are once again seeing technology “everywhere but in the 
productivity statistics.” This has profound implications. As Vice Chairman of the Federal 
Reserve Bank Stanley Fischer states, “There are few economic issues more important to our 
economy and others than productivity growth.”8 

So why have we not seen the strong productivity growth we need? As explained in the 
recent ITIF e-book Think Like an Enterprise: Why Nations Need Comprehensive Productivity 
Strategies, there is solid research suggesting that the slowdown is not a cyclical 
phenomenon, nor is it because we are measuring output incorrectly. Rather, a key factor 
appears to be the slow growth of, or in some cases, an outright decline in both private and 
public investment. Indeed, there is a strong consensus among economists about the 
importance of investment to productivity. But the trends in the United States are 
troubling, to say the least.  

Before delving into the details, it’s worth first defining investment. It is not necessarily 
something that companies or individuals buy and capitalize. For example, just because 
most people take out a mortgage to buy a home does not make it an investment. It is really 
just capitalized consumption, because housing, just like things such as clothing, televisions, 
and food, does not generate economic returns for society. But companies are investing 
when they pay cash for new machines. So investing is spending on something now  
to generate returns in the future—ideally greater in net present-value terms than  
the expenditure. 
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THE DECLINE IN PRIVATE INVESTMENT  
There are three key categories of private-sector investment that drive productivity (and 
innovation): capital equipment, workforce training, and research and development. The 
trends for all three are troubling. 

The broadest measure of investment that the Bureau of Economic Analysis tracks includes 
structures, equipment, and intellectual property (software, R&D, and artistic licenses). For 
the purposes of this discussion, we omit structures and artistic licenses, because they have 
little or no impact on productivity (although artistic licenses do have a significant impact 
on U.S. competitiveness), and we address R&D separately, thereby focusing on equipment 
and software. On this measure, net investment (gross investment minus depreciation) was 
around 2.0 percent of GDP in the 1990s, but it fell to less than 1.2 in the 2000s and then 
to 1.1 percent in the 2010s (figure 1). In fact, in 2009, at the depth of the Great Recession, 
net capital stock actually shrank as companies slashed investment (figure 2).  

Figure 1: Average net private investment in equipment and software as a share of GDP.9 

 

Investment has grown more slowly since the end of the Great Recession than in any other 
postwar recovery, according to an analysis by the Roosevelt Institute.10 The analysis found 
that it took six years after the worst of the recession for investment to reach its previous 
peak. In contrast, six years after the trough of all other post-war cycles, investment was up 
an average 20 percent. In the current period, we have also seen a decline in the rate of 
investment growth across many sectors. Compared to investment rates in 1999, investment 
in 2014 was 14 percent lower in the private sector overall (as a share of industry value 
added), 2 percent lower in manufacturing, 30 percent lower in computer and electronics 
manufacturing, 14 percent lower in chemical products (notwithstanding the rebound in 
natural gas production and the lower costs of feed stocks), 20 percent lower in the 
information industry, 18 percent lower in finance and insurance, and 52 percent lower in 
oil and gas production (notwithstanding the shale gas revolution).11 
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Figure 2: Net investment in equipment and software as a share of GDP.12 

 
In other words, companies in the United States are investing less than previously in the 
tools of productivity—machinery, equipment, and software. Not surprisingly then, the 
“tools” available to the average U.S. worker are worth less than they were 15 years ago. The 
stock of equipment available to workers has fallen from average value of $42,000 in 1995 
to around $32,000 in 2014 (in constant 2009 dollars) (figure 3). With less and likely older 
technology at their disposal, no wonder productivity growth has slowed.  
 

Figure 3: Stock of nonresidential equipment assets per worker.13 
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Not only have equipment assets fallen on a per-worker basis, but so too has corporate 
spending on training, by 30 percent as a share of GDP from 1999 to 2015.14 Again, with 
less training, it is harder to raise worker productivity.  

We see a similar picture with “greenfield” foreign investment in the U.S. economy. This is 
foreign direct investment that builds something new, as opposed to investment to purchase 
existing U.S. facilities or companies. From 1987 to 1991, combined greenfield foreign 
direct investment averaged 0.167 percent of GDP. In the period from 2002 to 2007, it was 
down to 0.132 percent of GDP, and in 2014 (the only year measured since 2008) it fell 
even lower to 0.096 percent.15  

The picture with regard to business spending on research and development is somewhat 
more mixed. On the one hand, total corporate R&D has grown steadily since 2000. But in 
2013 (the latest year data was available from the National Science Foundation) it was still 
0.03 percentage points lower than in 2000 as a share of GDP.16 Moreover, business 
investment in longer-term and riskier basic and applied research, as opposed to 
development, has fallen even more, from around 30 percent of total business R&D in the 
1990s to approximately 26 percent today (figure 4). In other words, companies are 
spending relatively more on development, which overall has less positive impact on 
innovation than basic or applied research. One result of this could very well be fewer 
productivity-enhancing innovations emerging in the next decade than would otherwise be 
the case.  

Figure 4: Average business-funded basic and applied R&D as a share of total business R&D.17 

 

All of these weak investment trends are even more troubling because they are coming in a 
period when the Federal Reserve Bank has created the most favorable environment for 
investing in almost half a century by keeping interest rates very low. 
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THE DECLINE IN PUBLIC INVESTMENT  
The story of private investment is troubling, but the story of public investment is even 
worse. In fact, annual net government investment was more than twice as high in the 
2000s as it was in the years following the stimulus bump of 2010 and 2011. In the 2000s, 
net government investment (total investment minus depreciation) averaged $197 billion 
per year; from 2012 to 2014, it was just $88 billion in constant 2009 dollars (figure 5).18 
This includes all federal (defense and non-defense), state, and local investments in 
structures (which include roads and bridges), equipment, and intellectual property 
products (which include R&D). Given that real GDP was 15 percent higher on average in 
the later period, the decline as a share of GDP is even greater. 

Figure 5: Net public investment (billions of 2009 dollars). 

 

All areas have seen a decline. Let’s start with government support for R&D, which has 
played a key role in driving many of the most important innovations of the last 60 years. 
This year, it will be the lowest as a share of GDP since the Russians launched Sputnik. In 
2014 and 2015, it was 40 percent below what it was in the second half of the 1980s.19 To 
restore federal R&D to the levels it averaged in the 1980s as a share of GDP, the 
government would have to invest $65 billion more per year. Studies indicate that a 1 
percent increase in the R&D stock produces a 0.23 percent to 0.61 percent increase in 
productivity; thus, raising federal support for R&D by $65 billion would increase 
productivity by between 0.4 and 1.1 percent per year—and grow the economy, by 
definition, the same amount.20 

Public (federal, state, and local) capital spending on transportation and water infrastructure 
has also fallen—by 7 percent, as a share of GDP, since the second half of the 1980s.21 To 
reach the levels of the late 1980s, investment would have to increase by $12.7 billion per 
year. Federal investment in transportation and water infrastructure capital has fallen even 
more—from $96 billion in 2002 to $69 billion in 2014 (in constant 2014 dollars), an 
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astounding 29 percent. It amounted to 0.40 percent of GDP in 2014, down from 0.69 
percent in 2002 (figure 6). This is one reason why the American Society of Civil Engineers 
estimates that the states and federal government must invest $1.1 trillion over the next five 
years simply to bring the nation’s infrastructure up to “good condition.”22 And it is why 
the National Surface Transportation Infrastructure Financing Commission calculated in 
2008 that the federal government must invest an average of $96 billion more than what is 
already being invested every year through the Highway Trust Fund to adequately maintain 
and improve U.S. infrastructure.23 

Figure 6: Federal investment in transportation and water infrastructure as a share of GDP.24 

 

At the same time, federal funding for employment and training has fallen by about half as a 
share of GDP from the mid-1980s to the present (figure 7). Furthermore, total federal 
investments in education—including federal grants to state and local governments as well 
as direct federal outlays—have declined over the past three decades. If federal investments 
in education continued at the same share of GDP sustained from 1967–1980, or 0.88 
percent, cumulative federal investments in education since 1980 would have totaled $878 
billion more than actual investments over this period.25 
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Figure 7: Federal expenditures on employment and training as a share of GDP.26 

 

CAUSES OF FALLING INVESTMENT 
So why has investment been sputtering? On one level, the answers are different for public 
and private investment. But on another level, as discussed below, the answers are 
remarkably similar.  

The conventional explanation for decreased public investment is that the budget deficit 
and large national debt require belt-tightening. Because Congress and the president 
lowered taxes in the early 2000s, and because entitlement costs have increased as a growing 
share of the population ages above 65 and retirement benefits are indexed to wages rather 
than inflation, the federal deficit and debt both have ballooned. The obvious solution to 
most economists is to raise taxes on individuals, especially high earners, while cutting 
spending, especially on entitlements for elderly people. But both paths are politically 
difficult. Many Democrats, seniors, and powerful lobbies such as the AARP resist cutting 
entitlements, while many Republicans, small businesses, and voters resist raising taxes.  
So the path of least resistance is to cut federal discretionary spending, including  
on investments. 

The logical problem with this path is that it does nothing to address the country’s total 
debt, which is a combination of the budget debt and investment debt. Granted, cutting 
funding for R&D, education and training, and infrastructure reduces the budget deficit 
and debt; but it also increases the country’s investment deficit and debt. As a strategy, it is a 
bit like that of homeowners trying to limit their debt by not spending money to repair 
leaky rooves.  Not spending the money to fix a roof keeps a homeowner’s debt from 
increasing; but it also lowers the future net worth of the house by reducing its net present 
value. As discussed below, a better alternative is to treat investment differently in  
federal budgeting. 
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The reasons for the decline in private investment are more complicated. Some argue that 
capital equipment has gotten cheaper, and therefore companies naturally should be 
spending less on it. But inflation-adjusted or quantity-based measures of investment have 
fallen as well, indicating a real decline. Moreover, one would expect capital investment 
quantities to go up as capital equipment prices fall. Similarly, some argue that as the 
economy becomes less focused on manufacturing, which historically has been more capital-
intensive than other sectors, we should see less capital investment. But, as noted above, 
capital investment rates have declined in many non-manufacturing sectors as well. Still 
others hold the Keynesian view that the explanation is merely cyclical—capital investment 
is lagging because demand is lagging. But capital investment declines predated the Great 
Recession, and, as noted above, they have grown more slowly than in past recoveries even 
as low interest rates and government deficit spending have increased demand. Finally, some 
argue we shouldn’t worry about decline in investment from established companies, because 
money is flowing to shareholders who, in turn, are investing in high-tech startups. But 
venture capital rates as a share of GDP, while up slightly in 2014 and 2015, have largely 
been at the same levels since the late 1990s (not counting the big bumps in 1999, 2000, 
and 2001).27 Moreover, the Roosevelt Institute finds that investment spending by newer 
corporations is lower than it was in the late 1990s.28 

To get a better sense of the true cause of private-investment declines, it’s important to 
realize that private investment depends on three factors: the pre-tax benefit of the 
investment; the after-tax cost of the investment; and the orientation and willingness of 
management to invest.  

The after-tax cost of investment is relatively high in the United States, partly because the 
U.S. corporate tax rate is the highest in the developing world, while incentives for capital 
investment are relatively weak. Many other nations have more generous tax incentives 
designed to spur investment. For example, Taiwan’s Statute for Upgrading Industries 
provides a package of corporate tax incentives including accelerated depreciation and tax 
credits for investments in R&D, automation, and worker training. In Austria, firms can 
receive a tax credit of 6 percent for the costs of educating and training their workforce. In 
Malaysia, companies can depreciate general plant and equipment over six years, heavy 
machinery over four years, and computer and IT equipment even faster. In Canada, 
computer purchases are eligible for a 55 percent declining-balance capital-cost allocation 
rate in the first year, while in Singapore firms can in the first year expense all computers 
and prescribed automation equipment, including robots.29 In contrast, the main 
comparable incentives in the United States—the modified accelerated credit recovery 
systems (MACRS) and bonus depreciation—provide a less generous tax incentive for 
companies to invest in capital equipment. 

In addition, when the price of labor is high, the returns on investments in labor-saving 
technologies are higher. In the United States, however, an unwillingness to raise the federal 
minimum wage, coupled with the vast expansion in low-wage, low-skill immigration has 
kept labor costs low, making it less profitable for companies to substitute capital for labor. 
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As a report by the Migration Policy Institute says, “production techniques shift in response 
to less-educated immigrant labor, with employers less likely to substitute capital and/or 
technology for less-educated labor when more immigrants are available.”30  

Second, corporate governance and equity market pressures appear to lead firms to invest 
less in capital expenditures in an effort to boost short-term equity values. A 2004 survey 
found that more than 50 percent of U.S. executives would delay new investment projects 
to meet short-term earnings targets, even if it meant sacrificing long-term value creation.31 
A 2013 McKinsey Quarterly survey of more than 1,000 C-suite executives and board 
members found that 63 percent felt the pressure to demonstrate short-term financial 
performance had increased over the previous five years, and 86 percent believed that using 
a longer time horizon to make business decisions would positively affect corporate 
performance.32 A 2011 paper from the Federal Reserve Bank of New York found that 
changes in management compensation, particularly the use of stock options linked to 
short-term market performance, have led to reduced investment.33 A 2013 study by Asker, 
Farre-Mensa, and Ljungqvist found that public firms lagged far behind private firms in 
capital expenditures.34 And a 2016 study by Ladika and Sautner shows that “executives 
with more short-term incentives spend less on long-term investment.”35 As finance expert 
Andrew Smithers writes: 

Modern incentive structures encourage managements to push up profits in 
the short-term at the expense of exposing their companies to greater long-
term risks. This has led them to push up profit margins and reduce 
investment. But the fall in the cost of capital has not, as would previously 
have been expected, stimulated investment. This is because the perceived cost 
of capital to management has risen not fallen, because it is in the interests of 
management to spend on buy-backs rather than on new investment. As 
analysts’ attention to RoE [return on equity] has increased, the speed with 
which equipment has been scrapped is thus likely to have risen.”36  

Or as MIT’s Clay Christenson has suggested, one way to increase return on net assets (a 
common financial reporting measure) is to reduce net assets.37  

A third factor affecting investment is the expected pre-tax rate of return from the 
investment, which depends in large part on technological innovation in capital-goods 
investment. If capital equipment and software get cheaper and better because of 
innovation, this should spur more investment. Innovation in capital equipment and 
software could drive a new wave of investment if machines yield much bigger payoffs 
relative to costs. This is why innovation in areas such as artificial intelligence, robotics, 
advanced computing, and autonomous technology (e.g., self-driving vehicles, drones, etc.) 
is so central to spurring the next investment boom. But while there is progress in all these 
areas, the technology is, for the most part, not yet at the point where IT was in the mid-
1990s, when advances in desktop computing, software, and networking powered an 
investment rebound as companies felt they could not afford to not invest. 
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STEPS TO RESTORE PUBLIC AND PRIVATE INVESTMENT  
Given the importance of investment to U.S. economic growth, what do we need to do to 
restore prior investment levels?  

First, we need to develop a broadly shared political consensus that society has a stake in the 
investment decisions of industry. Some free market conservatives argue that if companies 
don’t want to invest, then why should the rest of us second-guess them? Clearly, the 
narrative goes, industry is seeing something in the market that argues against investment. 
Indeed, investing has come to be viewed with suspicion in financial circles when harvesting 
can be more profitable. As Wall Street Journal columnist James Mackintosh writes, “We 
can be reasonably sure that when shareholders push companies to invest, it will eventually 
lead to lower profitability for everyone.”38 But there are two problems with this kind of 
argument. First, conservatives argue, often correctly, that regulatory barriers limit 
investment. Does it not follow that public policy should be redesigned to spur investment? 
And if so, then why not redesign tax and R&D policy too? Moreover, some free market 
conservatives overlook the fact that there are externalities to investment, meaning that, 
absent incentives, decisions by businesses will lead to lower social rates of return than are 
optimal. Indeed, a wide array of economic research has found that companies do not 
capture all the benefits of capital investment; many of them “spill over” to competitors, 
suppliers, and others. Absent pro-investment policies, companies will invest less than is 
optimal. 

At the same time, many liberals are decidedly ambivalent or even hostile toward increased 
private investment, wrongly believing it comes at the expense of jobs; they thus favor 
policies that tilt the balance away from investing in machines and more toward hiring 
workers. Yet the evidence is clear that investing boosts productivity, and that enhanced 
productivity does not mean fewer jobs; moreover, new evidence shows that higher 
productivity has boosted wages.39  

Economists across the political spectrum should cheer when businesses invest in new 
capital equipment, not complain. 

Second, just as we need a new consensus in support of private-sector investment, we need a new 
consensus supporting increased public-sector investment. It’s one thing to have a vigorous 
debate about the proper size of government, but we should be able to move beyond that 
and develop a separate consensus when it comes to public investment. The problem, of 
course, is that many on the left do not distinguish between spending and investment—even 
when public expenditures are clearly just spending, such as for home-energy assistance, 
housing assistance, or other social programs—either because they are unconcerned about 
the budget deficit or because they believe spending and investment have the same 
Keynesian economic impact. Just as Keynes once said that the government should put 
Treasury notes in old bottles and bury them in abandoned mines because it would 
stimulate private enterprise to dig them, many liberals today argue that anything that gets 
public spending flowing is investment that will create jobs. In contrast, many on the right 
either dismiss the need for public investment or argue it is ineffective. For them, increasing 
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public investment requires increasing taxes, which they see as confiscation of private 
property. Both of these positions are wrong. 

Part of developing a consensus around the need for increasing public-sector investment is 
developing a broadly shared understanding that while America faces a budget deficit, it also 
faces an investment deficit. The investment deficit is the shortfall of public investments in 
scientific research, education and training, infrastructure, and new technologies that are 
essential for maintaining our current standard of living and that provide a critical 
foundation for long-term economic prosperity. These investments drive economic growth 
by accelerating innovation and boosting productivity, yielding positive returns for the 
entire economy. As such, organizations focused on cutting the budget deficit, such as the 
Committee for a Responsible Federal Budget, need to understand that a federal budget that 
puts everything on the table for cuts, including true federal investment, is anything but 
responsible. Productive public investments will help reduce the total debt (budget and 
investment) and should be strengthened, while consumptive spending will add to the total 
debt and could be cut more justifiably. 

Third, we need targeted tax policies to spur investment. The problem with relying on low 
interest rates as the sole driver of investment is not only that doesn’t seem to work, but also 
that it has negative effects across the economy in terms of encouraging other kinds of 
borrowing (credit card, autos, housing), which, as we have seen in recent years, can create 
unsustainable bubbles. A better policy would be more carefully targeted just to spur 
investment through the tax code, either by introducing an investment tax credit or by 
allowing all investment in machinery and software to be expensed in the first year. To get 
there, we need new clarity on tax policy, with the left recognizing that the right kind of tax 
incentives for investment are pro-worker and right recognizing that investment incentives, 
such as first-year expensing are anything but “picking winners.” To be sure, some tax 
expenditures, such as the ethanol tax credit, are wasteful and do not increase productivity 
or growth, while others, such as the R&D tax credit and modified accelerated credit 
recovery system (MACRS), encourage activities that foster productivity and innovation. 
Any reform to the corporate tax code should strengthen these kinds of investment 
incentives instead of weakening them in the pursuit of a lower statutory rate. Policymakers 
also can increase incentives for investment by supporting a higher federal minimum wage 
while limiting low-skill immigration (in contrast, high-skill immigration, especially 
scientists and engineers, is pro-growth). 

Fourth, any national investment policy needs to include measures to counter corporate short-
termism. One easy next step would be for Congress to establish a national commission to 
identify legislative and regulatory steps that would encourage companies to invest more for 
the long term. For example, such a commission might consider a proposal from the 
Institute of Corporate Directors to replace quarterly financial reports with less frequent 
updates, such as half-year results.40 
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Fifth, spurring technological innovation in capital goods will play an important role in increasing 
private-sector investment. For example, if robots were twice as effective and half as expensive, 
there likely would be a significant increase in capital expenditures as more companies 
bought more robots to automate work. While some of this technological improvement will 
come from private-sector efforts, some of it will have to come from federal support for early 
stage research and tax incentives. For example, Congress should increase the research and 
experimentation tax credit from its relatively low rate of 14 percent to at least 20 percent. 
(The United States now ranks 27th in R&D tax incentive generosity among 35 nations 
with any incentives at all.)41 The next administration should develop national research 
roadmaps for key automation technologies and for the technologies underlying those 
technologies, such as semiconductors, and significantly increase investment to accelerate 
their advancement.  

One key technology will be robotics. Improving productivity in many functions and 
industries that involve moving physical things will depend on much better robotic 
technology. To be sure, robots are already driving productivity.42 But we  have barely 
scratched the surface of their potential because of limitations in functionality and high 
costs. For example, robots could be developed to pick up litter and clean streets and parks. 
Robots could deliver food in restaurants and provide room service in hotels. Robots could 
operate fork lifts in warehouses—and much more. The myriad possibilities justify a 
significant increase in funding for robotics research. Related to robotics is artificial 
intelligence, which also will be critical to future productivity improvements, especially in 
knowledge-based work. AI tools such as IBM’s Watson are already helping doctors 
diagnose diseases. In the future, AI could replace at least some of the work that  
personal assistants now do (e.g., scheduling) and automate a range of tasks, such as 
insurance underwriting. 

Finally, to spur robust investment in the underpinnings of U.S. economy, we need to put national 
interest ahead of self-interest. One key factor that explains the decline of both public and 
private investment in the United States appears to be a rise of a politics myopically focused 
on consumption and self-interest, not on investment or the national interest. While the 
WWII generation ran up huge deficits to pay for the war effort, it also largely paid off that 
debt, leaving its children a legacy of fiscal freedom along with modern infrastructure, great 
research facilities, and other capital stock we benefit from today. Yet the Baby Boomers and 
Gen Xers are doing the opposite. Today, the left rejects cutting entitlements—including 
for people aged 65 to 70, most of whom could work—as a way to reduce future debt, while 
the right rejects increasing taxes as a way to pay for needed investments. What do they have 
in common? A short-term, individualistic orientation: “Me, now!” As James Lincoln 
Collier writes in The Rise of Selfishness in America, “A nation in which most people cannot 
even occasionally put the good of the whole society above their own immediate 
gratification is bound to grow steadily worse.”43 To grow steadily better, we will have to 
spend less and invest more, as individuals, companies, and governments.  

To grow steadily 
better, we will have to 
spend less and invest 
more, as individuals, 
companies, and 
governments. 



 

 

PAGE 14 INFORMATION TECHNOLOGY & INNOVATION FOUNDATION   |   JUNE 2016 
 

ENDNOTES
1. Brahima Sanou, “ICT Facts and Figures: The World in 2015” (International Telecommunication 

Union, May 2015), https://www.itu.int/en/ITU-
D/Statistics/Documents/facts/ICTFactsFigures2015.pdf.  

2. Akamai, “Q4 2015 State of the Internet Report,” (March 22, 2016), 
https://www.akamai.com/us/en/about/news/press/2016-press/akamai-releases-fourth-quarter-2015-state-
of-the-internet-report.jsp.  

3. Christian de Looper, “Apple Announces 100 Billion App Downloads Since App Store Launch” Tech 
Times, June 8, 2015, http://www.techtimes.com/articles/58867/20150608/apple-announces-100-billion-
app-downloads-store-launch.htm.  

4. Stephen Ezell and Robert D. Atkinson, “The Vital Importance of High-Performance Computing to U.S. 
Competitiveness” (Information Technology and Innovation Foundation, April 28, 2016), 
https://itif.org/publications/2016/04/28/vital-importance-high-performance-computing-us-
competitiveness.  

5. Matthew Komorowski, “A History of Storage Cost” (March 9, 2014), http://www.mkomo.com/cost-per-
gigabyte-update.  

6. National Human Genome Research Institute, “DNA Sequencing Costs: Data,” May 24, 2016, 
https://www.genome.gov/27541954/dna-sequencing-costs-data/.  

7. Robert D. Atkinson, “Think Like an Enterprise: Why Nations Need Comprehensive Productivity 
Strategies” (Information Technology and Innovation Foundation, May 4, 2016), 
https://itif.org/publications/2016/05/04/think-enterprise-why-nations-need-comprehensive-productivity-
strategies.  

8. Stanley Fischer, “Speech before the National Association of Business Economics, 2016 Annual 
Conference,” Washington, DC, March 7, 2016, 
http://www.federalreserve.gov/newsevents/speech/fischer20160307a.htm, accessed March 7, 2016.  

9. U.S. Bureau of Economic Analysis, National Income and Product Accounts Tables (Table 5.2.5: Gross 
and Net Domestic Investment by Major Type; accessed May 27, 2016), 
http://www.bea.gov/iTable/iTable.cfm?ReqID=9&step=1#reqid=9&step=1&isuri=1.  

10. J. W. Mason, “Disgorge the Cash: The Disconnect Between Corporate Borrowing and Investment” 
(Roosevelt Institute, February 25, 2015), http://rooseveltinstitute.org/wp-
content/uploads/2015/09/Disgorge-the-Cash.pdf.  

11. U.S. Bureau of Economic Analysis, Detailed Data for Fixed Assets and Consumer Durable Goods 
(Nonresidential Detailed Estimates, by Industry; accessed May 27, 2016), 
http://www.bea.gov/national/faweb/Details/Index.html.  

12. U.S. Bureau of Economic Analysis, National Income and Product Accounts Tables (Table 5.2.5: Gross 
and Net Domestic Investment by Major Type; accessed May 27, 2016), 
http://www.bea.gov/iTable/iTable.cfm?ReqID=9&step=1#reqid=9&step=1&isuri=1.  

13. U.S. Bureau of Economic Analysis, Fixed Asset Tables (Table 2.1. Current-Cost Net Stock of Private 
Fixed Assets; Equipment, Software, and Structures; by Type; accessed May 27, 2016), 
http://www.bea.gov/national/faweb/AllFATables.asp; U.S. Bureau of Labor Statistics, Civilian Labor 
Force (Series ID: LNS11000000; accessed April 13, 2016), http://beta.bls.gov/dataQuery/search.  

14. Training Magazine, “2015 Training Industry Report” (November/December 2015), 
https://trainingmag.com/trgmag-article/2o15-training-industry-report; Tammy Galvin, “2002 Industry 
Report” (Training Magazine, October 2002), 
http://www2.econ.iastate.edu/classes/econ320/orazem/addendums/training%20industry%20report.pdf.  

15. U.S. Bureau of Economic Analysis, “Expenditures by Foreign Direct Investors for New Investment in the 
United States, 2014” (November 30, 2015), 
http://www.bea.gov/newsreleases/international/fdi/2015/pdf/fdi1115.pdf; Mahnaz Fahim-Nader, “U.S. 
Business Enterprises Acquired or Established by Foreign Direct Investors in 1993” (May 1994), 
https://bea.gov/scb/pdf/internat/fdinvest/1994/0594ii.pdf.  

 

 

https://www.itu.int/en/ITU-D/Statistics/Documents/facts/ICTFactsFigures2015.pdf
https://www.itu.int/en/ITU-D/Statistics/Documents/facts/ICTFactsFigures2015.pdf
https://www.akamai.com/us/en/about/news/press/2016-press/akamai-releases-fourth-quarter-2015-state-of-the-internet-report.jsp
https://www.akamai.com/us/en/about/news/press/2016-press/akamai-releases-fourth-quarter-2015-state-of-the-internet-report.jsp
http://www.techtimes.com/articles/58867/20150608/apple-announces-100-billion-app-downloads-store-launch.htm
http://www.techtimes.com/articles/58867/20150608/apple-announces-100-billion-app-downloads-store-launch.htm
https://itif.org/publications/2016/04/28/vital-importance-high-performance-computing-us-competitiveness
https://itif.org/publications/2016/04/28/vital-importance-high-performance-computing-us-competitiveness
http://www.mkomo.com/cost-per-gigabyte-update
http://www.mkomo.com/cost-per-gigabyte-update
https://www.genome.gov/27541954/dna-sequencing-costs-data/
https://itif.org/publications/2016/05/04/think-enterprise-why-nations-need-comprehensive-productivity-strategies
https://itif.org/publications/2016/05/04/think-enterprise-why-nations-need-comprehensive-productivity-strategies
http://www.federalreserve.gov/newsevents/speech/fischer20160307a.htm
http://www.bea.gov/iTable/iTable.cfm?ReqID=9&step=1#reqid=9&step=1&isuri=1
http://rooseveltinstitute.org/wp-content/uploads/2015/09/Disgorge-the-Cash.pdf
http://rooseveltinstitute.org/wp-content/uploads/2015/09/Disgorge-the-Cash.pdf
http://www.bea.gov/national/faweb/Details/Index.html
http://www.bea.gov/iTable/iTable.cfm?ReqID=9&step=1#reqid=9&step=1&isuri=1
http://www.bea.gov/national/faweb/AllFATables.asp
http://beta.bls.gov/dataQuery/search
http://www2.econ.iastate.edu/classes/econ320/orazem/addendums/training%20industry%20report.pdf
http://www.bea.gov/newsreleases/international/fdi/2015/pdf/fdi1115.pdf
https://bea.gov/scb/pdf/internat/fdinvest/1994/0594ii.pdf


 

 

PAGE 15 INFORMATION TECHNOLOGY & INNOVATION FOUNDATION   |   JUNE 2016 
 

 
16. National Science Foundation, Science & Engineering Indicators 2016, (Appendix Table 4-2), 

http://www.nsf.gov/statistics/2016/nsb20161/#/data.  

17. National Science Foundation, Science & Engineering Indicators 2016, (Appendix Table 4-2), 
http://www.nsf.gov/statistics/2016/nsb20161/#/data.  

18.  Bureau of Economic Analysis, National Data, Fixed Assets Account Tables (Table 5.2.6. Real Gross and 
Net Domestic Investment by Major Type, Chained dollars; 1969-2014), 
http://www.bea.gov/national/nipaweb/DownSS2.asp. 

19. National Science Foundation, Science & Engineering Indicators 2016, (Appendix Table 4-1 and Table 
4-2), http://www.nsf.gov/statistics/2016/nsb20161/#/data.  

20. Congressional Budget Office, “R&D and Productivity Growth,” (June 2005): 22, 
http://www.cbo.gov/ftpdocs/64xx/doc6482/06-17-R-D.pdf. 

21. Congressional Budget Office, “Public Spending on Transportation and Water Infrastructure 1956 to 
2014,” (March 2, 2015), https://www.cbo.gov/publication/49910. 

22. Economic Development Research Group, “Failure to Act: The Impact of Current Infrastructure 
Investment on America’s Economic Future” (American Society of Civil Engineers, 2013), 
http://www.asce.org/uploadedFiles/Issues_and_Advocacy/Our_Initiatives/Infrastructure/Content_Pieces/
failure-to-act-economic-impact-summary-report.pdf.  

23. National Surface Transportation Infrastructure Financing Commission, “Paying Our Way: A New 
Framework for Transportation Finance” February 2009, 
http://financecommission.dot.gov/Documents/NSTIF_Commission_Final_Report_Mar09FNL.pdf.  

24. Congressional Budget Office, Public Spending on Transportation and Water Infrastructure 1956 to 
2014: Exhibit 10, (March 2, 2015), https://www.cbo.gov/publication/49910; U.S. Bureau of Economic 
Analysis, (Current-Dollar and “Real” Gross Domestic Product; accessed June 7, 2016), 
https://www.bea.gov/national/xls/gdplev.xls. The figure shows federal capital investment in 
transportation and water infrastructure in constant, 2014, infrastructure-price-adjusted dollars expressed 
as a share of U.S. GDP in chained 2014 dollars. 

25. Robert D. Atkinson et al., “Taking on the Three Deficits: An Investment Guide to American Renewal” 
(Information Technology and Innovation Foundation, November 2011), 
https://itif.org/publications/2011/11/07/taking-three-deficits; Office of Management and Budget, 
Historical Tables (Table 9.9: Composition of Outlays for the Conduct of Education and Training 1962-
2017), https://www.whitehouse.gov/omb/budget/Historicals.  

26. Office of Management and Budget, Historical Tables (Table 9.9: Composition of Outlays for the 
Conduct of Education and Training 1962-2017), https://www.whitehouse.gov/omb/budget/Historicals.  

27. National Venture Capital Association, “2016 NVCA Yearbook” (March 2016), 
http://nvca.org/research/stats-studies/; PricewaterhouseCoopers/National Venture Capital Association, 
“Total US Investments by Year Q1 1995 - Q4 2015,” http://nvca.org/research/venture-investment/.  

28. J. W. Mason, “Disgorge the Cash: The Disconnect Between Corporate Borrowing and Investment” 
(Roosevelt Institute, February 25, 2015), http://rooseveltinstitute.org/wp-
content/uploads/2015/09/Disgorge-the-Cash.pdf.  

29. Luke A. Stewart and Robert D. Atkinson, “Restoring America's Lagging Investment in Capital Goods” 
(Information Technology and Innovation Foundation, October 4, 2013), 
https://itif.org/publications/2013/10/04/restoring-americas-lagging-investment-capital-goods.  

30. Harry J. Holzer, “Does Low-Skilled Immigration Hurt the US Economy? Assessing the Evidence” 
(Migration Policy Institute, January 13, 2011), http://mpi.hifrontier.com/research/US-immigration-
policy-less-skilled-workers.  

31. Dean Krehmeyer, Matthew Orsagh and Kurt Schacht, “Breaking the Short-Term Cycle: Discussion and 
Recommendations on How Corporate Leaders, Asset Managers, Investors, and Analysts Can Refocus on 
Long-Term Value” (Charlottesville, VA: CFA Institute, 2006), http://www.corporate-
ethics.org/pdf/Short-termism_Report.pdf, accessed March 8, 2016. 

 

http://www.nsf.gov/statistics/2016/nsb20161/#/data
http://www.nsf.gov/statistics/2016/nsb20161/#/data
http://www.nsf.gov/statistics/2016/nsb20161/#/data
http://www.asce.org/uploadedFiles/Issues_and_Advocacy/Our_Initiatives/Infrastructure/Content_Pieces/failure-to-act-economic-impact-summary-report.pdf
http://www.asce.org/uploadedFiles/Issues_and_Advocacy/Our_Initiatives/Infrastructure/Content_Pieces/failure-to-act-economic-impact-summary-report.pdf
http://financecommission.dot.gov/Documents/NSTIF_Commission_Final_Report_Mar09FNL.pdf
https://www.cbo.gov/publication/49910
https://www.bea.gov/national/xls/gdplev.xls
https://itif.org/publications/2011/11/07/taking-three-deficits
https://www.whitehouse.gov/omb/budget/Historicals
https://www.whitehouse.gov/omb/budget/Historicals
http://nvca.org/research/stats-studies/
http://nvca.org/research/venture-investment/
http://rooseveltinstitute.org/wp-content/uploads/2015/09/Disgorge-the-Cash.pdf
http://rooseveltinstitute.org/wp-content/uploads/2015/09/Disgorge-the-Cash.pdf
https://itif.org/publications/2013/10/04/restoring-americas-lagging-investment-capital-goods
http://mpi.hifrontier.com/research/US-immigration-policy-less-skilled-workers
http://mpi.hifrontier.com/research/US-immigration-policy-less-skilled-workers
http://www.corporate-ethics.org/pdf/Short-termism_Report.pdf
http://www.corporate-ethics.org/pdf/Short-termism_Report.pdf


 

 

PAGE 16 INFORMATION TECHNOLOGY & INNOVATION FOUNDATION   |   JUNE 2016 
 

 
32. Dominic Barton and Mark Wiseman, “Focusing Capital on the Long Term,” McKinsey & Company, 

December 2013, http://www.mckinsey.com/global-themes/leadership/focusing-capital-on-the-long-term, 
accessed March 8, 2016.  

33. John B. Donaldson, Natalia Gershun, and Marc P. Giannoni, “Some Unpleasant General Equilibrium 
Implications of Executive Incentive Compensation Contracts,” Federal Reserve Bank of New York Staff 
Report no. 531, December 2011, 
https://www.newyorkfed.org/medialibrary/media/research/staff_reports/sr531.pdf.  

34. John Asker, Joan Farre-Mensa, and Alexander Ljungqvist, “Corporate Investment and Stock Market 
Listing: A Puzzle?,” Review of Financial Studies 28, no. 2 (Fenruary 2015): 342-390. 

35. Tomislav Ladika and Zacharias Sautner, “Managerial Short-Termism and Investment: Evidence from 
Accelerated Option Vesting,” Social Science Research Network, February 2, 2016, 
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2286789, accessed March 2, 2016.  

36. Andrew Smithers, “Poor UK and US Productivity: Will Official Optimism Prove Justified?,” Smithers & 
Co. Report No. 437, February 26, 2014. 

37. Clayton M. Christensen, and Derek van Bever, “The Capitalist’s Dilemma,” Harvard Business Review, 
June 2014, https://hbr.org/2014/06/the-capitalists-dilemma.  

38. James Mackintosh, “The Ideal Investment: Companies That Don’t Invest” The Wall Street Journal, May 
23, 2016, http://www.wsj.com/articles/the-ideal-investment-companies-that-dont-invest-1464034175.  

39. Mary C. Daly, Bart Hobijn, and Benjamin Pyle, “What's Up with Wage Growth?” Federal Reserve Bank 
of San Francisco Economic Letter, March 7, 2016, http://www.frbsf.org/economic-
research/publications/economic-letter/2016/march/slow-wage-growth-and-the-labor-market/.  

40. Drew Hasselback, “The case for ditching the quarterly financial report: ‘Quarterly earnings are mostly 
noise’,” Financial Post, June 8, 2015, http://business.financialpost.com/legal-post/the-case-for-ditching-
the-quarterly-financial-report-mostly-noise.  

41. Luke A. Stewart, Jacek Warda, and Robert D. Atkinson, “We’re #27: The United States Lags Far Behind 
in R&D Tax Incentive Generosity” (Information Technology and Innovation Foundation, July 19, 
2012), https://itif.org/publications/2012/07/19/we%E2%80%99re-27-united-states-lags-far-behind-rd-
tax-incentive-generosity  

42. Georg Graetz, and Guy Michaels, “Robots at Work,” Centre for Economic Performance Discussion 
Paper No. 1335, (March 2015), http://cep.lse.ac.uk/pubs/download/dp1335.pdf.  

43. James Lincoln Collier, The Rise of Selfishness in America, (Lincoln, NE: iUniverse), 259.  

  

http://www.mckinsey.com/global-themes/leadership/focusing-capital-on-the-long-term
https://www.newyorkfed.org/medialibrary/media/research/staff_reports/sr531.pdf
http://papers.ssrn.com/sol3/papers.cfm?abstract_id=2286789
https://hbr.org/2014/06/the-capitalists-dilemma
http://www.wsj.com/articles/the-ideal-investment-companies-that-dont-invest-1464034175
http://www.frbsf.org/economic-research/publications/economic-letter/2016/march/slow-wage-growth-and-the-labor-market/
http://www.frbsf.org/economic-research/publications/economic-letter/2016/march/slow-wage-growth-and-the-labor-market/
http://business.financialpost.com/legal-post/the-case-for-ditching-the-quarterly-financial-report-mostly-noise
http://business.financialpost.com/legal-post/the-case-for-ditching-the-quarterly-financial-report-mostly-noise
https://itif.org/publications/2012/07/19/we%E2%80%99re-27-united-states-lags-far-behind-rd-tax-incentive-generosity
https://itif.org/publications/2012/07/19/we%E2%80%99re-27-united-states-lags-far-behind-rd-tax-incentive-generosity
http://cep.lse.ac.uk/pubs/download/dp1335.pdf


 

 

PAGE 17 INFORMATION TECHNOLOGY & INNOVATION FOUNDATION   |   JUNE 2016 
 

 

ACKNOWLEDGMENT 
The author wishes to thank John Wu for providing research assistance on this 
report. Any errors or omissions are the author’s alone. 
 
ABOUT THE AUTHOR 
Robert D. Atkinson is the founder and president of ITIF. Atkinson’s books 
include Innovation Economics: The Race for Global Advantage (Yale, 2012), 
Supply-Side Follies: Why Conservative Economics Fails, Liberal Economics 
Falters, and Innovation Economics is the Answer (Rowman & Littlefield, 2006), 
and The Past And Future Of America’s Economy: Long Waves Of Innovation 
That Power Cycles Of Growth (Edward Elgar, 2005). Atkinson holds a Ph.D. in 
city and regional planning from the University of North Carolina, Chapel Hill, 
and a master’s degree in urban and regional planning from the University  
of Oregon. 
 
ABOUT ITIF 
The Information Technology and Innovation Foundation (ITIF) is a nonprofit, 
nonpartisan research and educational institute focusing on the intersection of 
technological innovation and public policy. Recognized as one of the world’s 
leading science and technology think tanks, ITIF’s mission is to formulate and 
promote policy solutions that accelerate innovation and boost productivity to 
spur growth, opportunity, and progress. 
 
FOR MORE INFORMATION, VISIT US AT WWW.ITIF.ORG. 


	Rapidly Evolving Technology, Sputtering Productivity
	The Decline in Private Investment
	The Decline in Public Investment
	Causes of Falling Investment
	Steps to Restore Public and Private Investment
	endnoteS
	Acknowledgment
	About The Author
	About ITIF

