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“Productivity isn’t everything, but in the long run it is almost everything” (Krugman 1994). Productivity is
indeed the main engine of economic growth. This will likely be even truer in the period ahead if the impulse
to growth from factor accumulation slows. Notably, in many major economies, population aging will
constrain the growth in labor input. In advanced economies, the leveling out in labor force participation and
education attainments could reinforce this effect. While the importance of productivity to future economic
growth is rising, productivity growth has been on a declining trend across a broad range of economies,
including most advanced economies and, more recently, many major emerging economies as well.

Looking ahead, what are the prospects for productivity growth? Is the recent productivity slowdown largely
cyclical? Or is it more structural in nature and likely to persist? There is much debate on this issue. This
brief focuses on advanced economies that are the primary subject of this debate.

Since technological progress is the key force behind productivity growth in the medium to long term, much
of the current debate on the future of productivity revolves around prospects for innovation and
technological change. Views cover the spectrum. At one end are “techno-pessimists” who see a long-term
slowing of the innovation engine, assessing recent and prospective innovations, notably those related to
information and communication technology (ICT), to be less significant in terms of productivity impact
than those that preceded them, such as the internal combustion engine and electrification (Cowen 2011,
Gordon 2016). Gordon also argues that the effects of slowing technological progress on potential growth
in advanced economies such as the U.S. will be reinforced by a number of headwinds, including population
aging, a plateau in education levels, rising income inequality, energy/environment, globalization, and the
debt overhang. Another view is that ICT advances did appreciably boost productivity growth from the mid-
1990s to the mid-2000s, most notably in the U.S., but that much of the fruit from ICT-based innovation was
plucked then and subsequent changes have been more incremental than transformative (Fernald 2014).

At the other end of the spectrum are “techno-optimists” who argue that ICT innovations are transformative
and that new advances will continue to stimulate productivity growth, although the impact could be subject
to lags because of the time needed to implement complementary changes (such as in organizational
structures) or could be constrained by policy and institutional impediments (Brynjolfsson and McAfee
2011, Mokyr 2014). Gains from new general-purpose technologies such as ICT may come in waves rather
than in a single surge followed by decline: for example, productivity growth from electrification came in
multiple waves over several decades (Syverson 2013). So the ICT-based rise in U.S. productivity from the
mid-1990s to the mid-2000s may not be a one-off event. Even if the benefits of the first wave of ICT
innovation are considered to be largely already realized, productivity could benefit from the next waves of
innovation such as radical increases in mobility from smartphones, cloud computing, artificial intelligence,
and the internet of things. Cyber-physical systems could unleash a “fourth industrial revolution” (Schwab
2016).!

Is innovation losing steam or is the recent slowdown in productivity growth in most major economies
explained more by a slowing of the speed with which new technologies diffuse through economies and
translate into higher productivity? Recent research based on firm-level data shows that both of these factors
may be at play to different degrees (Andrews et al. 2016, OECD 2016a). Productivity growth in firms that
are at the frontier of technological change has held up much better, suggesting continued robustness of
innovation activity. More recently, however, productivity growth in these frontier firms has tended to slow.
The productivity slowdown has been much more serious in firms below the technology frontier (Figure 1).
The widening productivity gap between frontier firms and lagging firms suggests a weakening of the

! Current work on “Industry 4.0” identifies four industrial revolutions spurred by technology: the first related to
mechanization and water/steam power; the second related to mass production, assembly line, and electricity; the third
related to computers and automation; and the prospective fourth related to cyber-physical systems (mechanisms
controlled/monitored by computer-based algorithms, e.g., smart grids, autonomous automobile systems, medical
monitoring, process control systems, distributed robotics, and automatic pilot avionics).



penetration of new technologies across firms. While technology adoption lags across countries (between
firms at the global frontier and firms at the national frontier) have been declining over time, technology
penetration lags within countries have increased (Comin and Mestieri 2013b). So the innovation machine
may have slowed, but the diffusion machine appears to have slowed even more.

The weakening of technology diffusion matters greatly as it is central to productivity and growth dynamics:
for the vast majority of firms, processes of technology adoption and diffusion are far more important than
direct research and development investment in new technologies (Rodrik 2016). While the weakening of
technology penetration rates has been holding down productivity growth, it also implies that there remains
a significant upside potential for productivity gains from technologies already developed, provided
obstacles to wider diffusion are removed. Potential opportunities for gains from new technologies remain
sizable in several sectors, including education, health, energy and infrastructure, and government (Baily et
al. 2013). It is estimated that in the U.S., the lagging sectors are less than 15 percent as digitalized as the
leading sectors; and because the less digitalized sectors are some of the largest in terms of GDP and
employment, the U.S. economy as a whole is reaching only 18 percent of its digital potential (McKinsey
2015).

Innovation and diffusion of new technologies have been hampered by a decline in business dynamism. In
most OECD countries, business startup rates have been falling, with fewer new entrants that typically spur
competition and spearhead change (Haltiwanger 2016, OECD 2016b). Labor market fluidity, as measured
by rates of job creation and destruction and labor reallocations, has declined as well. Just as the slowdown
in productivity, the slowdown in business dynamism predates the global financial crisis and the recession
that ensued. In the U.S., for example, measures of firm and labor market dynamism have been trending
down well before the crisis (Figure 2). Reforms that increase competition in product and factor markets and
promote a broader diffusion of gains from innovation would both boost productivity and foster more
inclusive distributional outcomes (Furman 2016, OECD 2016c).

Diffusion of new technologies has also been hampered by skill constraints and mismatches (Adalet
McGowan and Andrews 2015, OECD 2015). As new technologies have created demand for new and
higher-level skills, supply has been slow to respond, limiting productivity gains but also contributing to
higher wage inequality. Labor market rigidities, some of which are hard to overcome, have added to the
challenge of complementary shifts in skills and labor reallocations. There is evidence of high and rising
skill mismatches in many advanced economies (Figure 3a). Estimates show that productivity gains from
reducing skill mismatches and improving the allocative efficiency of skills alone could be sizable (Figure
3b). Dynamic gains in productivity from boosting education and training so that skills can better keep up
in the race with technology would be much more significant—and would also help arrest the rise in
inequality (Goldin and Katz 2008).

Prospects for technological progress and productivity growth will depend also on a rebound in investment.
Weaker investment has been part of the story of the slowdown in productivity growth (Ollivaud et al. 2016,
OECD 2016b). Innovations are often embedded in capital and need new investment to diffuse across
economies. In most advanced economies, investment rates fell sharply after the financial crisis but were
already on a declining trend. The contribution of capital deepening to labor productivity growth had been
slowing for several years prior to the crisis in most of these economies (Figure 4). The direct contribution
of ICT capital deepening to labor productivity growth in most advanced economies peaked in the late 1990s
and has waned since then (Figure 5). Intangible investment in knowledge-based capital (e.g., research and
development, organizational capital, training, databases, design, and other forms of intellectual property)
has emerged as an increasingly important underpinning of innovations and their subsequent adoption
(Corrado et al. 2013). Having previously risen rapidly, it too has tended to decline over the past decade
(Figure 6).



Overall, part of the slowdown in productivity growth appears to have resulted from cyclical factors related
to the global financial crisis and its aftermath that saw sharp declines in aggregate demand and capital
accumulation. The slowdown in the adoption of new technologies in part reflects an endogenous response
by firms to the disruptions caused by the crisis (Anzoategui et al. 2016). However, an important part of the
productivity slowdown reflects structural factors that appear to have lowered the underlying rate of
productivity growth (IMF 2015, OECD 2015, Blanchard 2016). The review of recent research in this brief
points to some structural dimensions of product and factor markets that have slowed technological
innovation and diffusion. Productivity growth will recover as economies emerge from the long shadow cast
by the financial crisis and the Great Recession, but it will fall short of the pre-crisis levels unless the
structural impediments are addressed. Policy needs to aim to both keep the innovation machine humming
(to keep pushing the innovation frontier) and to crank up the diffusion machine (to facilitate adoption of
new technologies throughout the economy).

In the debate between “pessimists” and “optimists” about the future of productivity, the issue may be less
about who is right and more about how the challenges ahead pointed out by the “pessimists” could be
addressed to capture the opportunities envisaged by the “optimists.” The future could be one of contingent
optimism, if technological possibilities are supported by complementary policy and institutional change.
Moreover, while this brief has focused on advanced economies, a cause for relative optimism about the
future of productivity is the prospects for emerging market economies, where the potential for gains from
technological progress remains large despite some recent slowing of growth.
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Figure 1: Productivity gap between frontier and lagging firms
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Source: Andrews et al. (2016).
Note: “Frontier firms” is the average labor productivity of the 100 globally most productive firms in each two-digit industry.
“Non-frontier” firms is the average of all other firms. Firm-level data cover 24 OECD countries.

Figure 2: U.S. firm and labor market dynamism, 1978-2013
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Source: U.S. Census Bureau, Business Dynamics Statistics.
Note: Job creation and destruction expressed as a percentage of total employment. Firm entry and exit expressed as a percentage
of all firms.



Figure 3: Skill mismatches and productivity, selected advanced economies
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Source: Adalet McGown and Andrews (2015).
Note: Simulated gain in allocative efficiency by lowering the skill mismatch to the best practice level of mismatch.
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Source: OECD Productivity Statistics (database).
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Figure 4: Contribution of capital deepening to labor productivity growth
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Note: Contribution of increase in capital per worker to change in labor productivity.



Figure 5: Contribution of ICT capital deepening to labor productivity growth
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Source: OECD Productivity Statistics (database).
Note: Contribution of increase in ICT capital per worker to change in labor productivity.

Figure 6: Investment in knowledge-based capital
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Source: Corrado et al. (2013).
Note: Annual average growth rate in nominal KBC investment within each time period.



REFERENCES

Adalet McGowan, Muge, and Dan Andrews (2015). “Labor Market Mismatch and Labor Productivity:
Evidence from PIAAC Data.” OECD Economics Department Working Papers, No. 1029. Paris:
OECD.

Aghion, Philippe (2016). “Some ‘Schumpeterian’ Thoughts on Growth and Development.” Paper
presented at conference on The State of Economics, The State of the World, at the World Bank,
Washington DC May 2016.

Andrews, Dan, Chiara Criscuolo, and Peter Gal (2016). “Mind the Gap: Productivity Divergence between
the Global Frontier and Laggard Firms.” OECD Productivity Working Papers (forthcoming). Paris:
OECD.

Anzoategui, Diego, Diego Comin, Mark Gertler, and Joseba Marninez (2016). “Endogenous Technology
Adoption and R&D as Sources of Business Cycle Persistence.” NBER Working Paper 22005.
Cambridge, MA: NBER.

Baily, Martin, James Manyika, and Shalabh Gupta (2013). “U.S. Productivity Growth: An Optimistic
Perspective.” International Productivity Monitor, 25: 3-12.

Blanchard, Olivier (2016). “Slow Growth is a Fact of Life in the Post-Crisis World.” Financial Times,
April 13, 2016.

Byrne, David, John Fernald, and Marshall Reinsdorf (2016). “Does the United States Have a Productivity
Slowdown or a Measurement Problem?” Brookings Papers on Economic Activity, March 2016.
Washington, DC: Brookings.

Brynjolfsson, Erik, and Andrew McAfee (2014). The Second Machine Age: Work, Progress, and
Prosperity in a Time of Brilliant Technologies. New York: WW Norton and Company.

Brynjolfsson, Erik, and Andrew McAfee (2011). Race Against the Machine: How the Digital Revolution
Is Accelerating Innovation, Driving Productivity, and Irreversibly Transforming Employment and
the Economy. Lexington, MA: Digital Frontier Press.

Comin, Diego, and Marti Mestieri (2013a). “Technology Diffusion: Measurement, Causes and
Consequences.” NBER Working Paper 19052. Cambridge, MA: NBER.

Comin, Diego, and Marti Mestieri (2013b). “If Technology Has Arrived Everywhere, Why Has Income
Diverged?” NBER Working Paper 19010. Cambridge, MA: NBER.

Corrado, Carol, Jonathan Haskel, Cecilia Jona-Lasinio, and Massimiliano Iommi (2013). “Innovation and
Intangible Investment in Europe, Japan, and the United States.” Oxford Review of Economic Policy,
29: 261-286.

Cowen, Tyler (2011). The Great Stagnation: How America Ate All the Low-Hanging Fruit of Modern
History, Got Sick, and Will (Eventually) Feel Better. New York: Dutton.

Eichengreen, Barry, Donghyun Park, and Kwanho Shin (2015). “The Global Productivity Slump:
Common and Country-Specific Factors.” NBER Working Paper 21556. Cambridge, MA: NBER.

Fernald, John (2014). “Productivity and Potential Output Before, During, and After the Great Recession,”
NBER Working Paper 20248. Cambridge, MA: NBER.

Furman, Jason (2016). “Productivity, Inequality, and Economic Rents.” REGBLOG, June 13, 2016. Penn
Program on Regulation. Philadelphia: University of Pennsylvania.

Goldin, Claudia, and Lawrence Katz (2008). The Race between Education and Technology. Cambridge,
MA: Harvard University Press.



Gordon, Robert (2016). The Rise and Fall of American Growth: The U.S. Standard of Living Since the
Civil War. Princeton, NJ: Princeton University Press.

Haltiwanger, John, Ron Jarmin, Robert Kulick, and Javier Miranda (2016). “High Growth Young Firms:
Contribution to Job, Output, and Productivity Growth,” chapter in forthcoming NBER book
Measuring Entrepreneurial Business: Current Knowledge and Challenges. Cambridge, MA:
National Bureau of Economic Research.

Hatzius, Jan, and Kris Dawsey (2015). “Doing the Sums on Productivity Paradox v2.0.” Goldman Sachs
U.S. Economics Analyst, No. 15(30).

IMF (2015). World Economic Outlook, April 2015: Uneven Growth—Short and Long-Term Factors.
Washington DC: IMF.

Krugman, Paul (1994). The Age of Diminished Expectations. Cambridge, MA: MIT Press.

McKinsey Global Institute ((2015). Digital America: A Tale of the Haves and Have-Mores. McKinsey &
Company.

Mokyr, Joel (2014). “Secular Stagnation? Not in Your Life,” in Coen Teulings and Richard Baldwin
(eds.), Secular Stagnation: Facts, Causes, and Cures. London: CEPR Press.

OECD (2016a). OECD Economic Outlook 26(1). Paris: OECD.

OECD (2016b). OECD Compendium of Productivity Indicators 2016. Paris: OECD.
OECD (2016c). The Productivity-Inclusiveness Nexus. Paris: OECD.

OECD (2015). The Future of Productivity. Paris: OECD.

Ollivaud, Patrice, Yvan Guillemette, and David Turner (2016). “The Links between Weak Investment and
the Slowdown in OECD Productivity and Potential Output Growth. ” OECD Economics Department
Working Papers, No. 1304. Paris: OECD.

Rodrik, Dani (2016). “Innovation Is Not Enough.” Project Syndicate, June 9, 2016.
Schwab, Klaus (2016). The Fourth Industrial Revolution. Geneva: World Economic Forum.

Summers, Lawrence (2016). “The Age of Secular Stagnation: What It Is and What to Do About It.”
Foreign Affairs, March-April 2016.

Syverson, Chad (2013). “Will History Repeat Itself?”” Comments on “Is the Information Technology
Revolution Over?” International Productivity Monitor, 25: 37-40.



