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Theory

In 1928, Charles Cobb and Paul Douglas pub-
lished a brief article in the less-prestigious “Papers
and Proceedings” supplement to the American Eco-
nomic Review.! They reviewed national economic
data from 1899 to 1922 and proposed a simple (to
economists, anyway) equation to explain the rela-
tionship between capital, labor, and production:

P'=bLFC

They had discovered the economic equivalent of
plastics. The Cobb-Douglas production function, as
it became known, was a widely serviceable simplifi-
cation of the massive, complex American economy.
Over a century, the function has described an econ-
omy dominated first by farms, then by factories, and
finally by the service sector. Economists—myself
included—love it because it has simple predictions
about wages, interest rates, and output.

Part of the beauty of the Cobb-Douglas produc-
tion function is that it presents capital and labor
as both complements and substitutes. In a Cobb-
Douglas economy, capital and labor need each other,
but can also fill in for each other. In economic jargon,
the function exhibits “unit elasticity of substitution.”

This paper, in its entirety, can be found at
http://report.heritage.org/ib4756
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Evidence

The real world, of course, is messier. For many
applications, unit elasticity of substitution is an
acceptable estimate. But more recent empirical work
suggests that the long-run relationship between cap-
ital and labor is more complementary and less sub-
stitutable than Cobb and Douglas proposed. That
is good news for anyone worried about robots: The
data suggest humans are tough to replace.

A 2008 survey of dozens of empirical studies
concluded that the elasticity of substitution is “in
the range of 0.40-0.60">—about half the elasticity
implied by Cobb and Douglas. Adding a more recent
estimate to the 2008 survey, Chart 1 shows that there
is substantial uncertainty, but the weight of the evi-
dence is for an elasticity of substitution well below 1.

Meanwhile, U.S. investment has fallen behind.
Since the Great Recession, private domestic invest-
ment has not exceeded 17 percent of gross domestic
product (GDP), and investment actually fell between
2015 and 2016.% Two economists at the Chicago Fed-
eral Reserve Bank estimated that capital per worker
in the U.S. has fallen to 8 percent below its 1979-
2014 trend.*

Elasticity and You

Who cares? Well, it matters a great deal when
considering how much policymakers should focus
on restoring the low rate of business investment in
the United States. The Cobb-Douglas model sug-
gests that an 8 percentincrease in capital per worker
would increase wages by 8 percent. But the empirical
research suggests an even stronger effect: An 8 per-
cent increase in capital per worker would increase
wages by between 13 percent and 20 percent.
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CHART 1

Estimates of Substitutability Between Labor and Capital
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ELASTICITY OF SUBSTITUTION BETWEEN CAPITAL AND LABOR, GROSS, NON-RESIDENTIAL

NOTES: The elasticity of substitution between capital and labor describes how effectively each factor can replace the other in production. A
higher elasticity indicates that the two can be more easily substituted. All elasticities have been adjusted so that they apply to non-residential
(or “corporate”) capital and are gross of depreciation. Ranges are represented by their midpoints.

SOURCES: Robert S. Chirinko, “o: The Long and Short of It,” Journal of Macroeconomics, Vol. 30, No. 2 (June 2008), pp. 671-686,
http:/www.sciencedirect.com/science/article/pii/S0164070407001619 (accessed August 8, 2017), and Loukas Karabarbounis and Brent
Neiman, “The Global Decline of the Labor Share,” The Quarterly Journal of Economics, Vol. 129, No. 1 (February 2014), pp. 61-103.
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tion recently estimated that removing the extra
lending costs associated with Dodd-Frank would
boost investment by 1.8 percent to 3.75 percent.®

Of course, this effect only works when capital
investments are efficiently targeted. Government
investment, predictably plumped for politically pop-
ular projects, will not have the same oomph.

Policymakers at all levels of government can, how- = State and local policymakers should set land-
ever, change the calculus for prospective investors. use rules that make investment much easier

in low-regulation places than in high-regula-

m Congress should enact corporate tax reform
with a focus on removing all disincentives to
investment, which offers more potential wage
growth than any other policy on offer.®

tion ones. Without new workplaces, it is difficult
to create new jobs.

If policymakers pursue this pro-investment agen-

da, the real winners will not be investors, but Ameri-
= Congress should replace the Dodd-Frank Act can workers.
with a light-touch financial regulatory sys- —Salim Furth, PhD, is Research Fellow in Macroeco-
tem based on clearly written rules. Using a for- nomics in the Center for Data Analysis, of the Institute

mal macroeconomic model, the Heritage Founda- for Economic Freedom, at The Heritage Foundation.

1. Charles W. Cobb and Paul H. Douglas, “A Theory of Production,” American Economic Review, Vol. 18, No. 1 (March 1928), pp. 139-165,
http://www.jstor.org/stable/pdf/1811556.pdf (accessed August 7, 2017). The equation appears on p. 152.

2. Robert S. Chirinko, “o: The Long and Short of It,” Journal of Macroeconomics, Vol. 30, No. 2 (June 2008), p. 671,
http://www.sciencedirect.com/science/article/pii/S0164070407001619 (accessed August 7, 2017).

3. Bureau of Economic Analysis, “National Income and Product Accounts,” Table 5.2.6, https://www.bea.gov/iTable/index_nipa.cfm
(accessed August 7, 2017).

4.  Francois Gourio and Thomas Klier, “Recent Trends in Capital Accumulation and Implications for Investment,” Chicago Fed Letter No. 344, 2015,
Table 3, https://www.chicagofed.org/publications/chicago-fed-letter/2015/344 (accessed August 7, 2017).

5. Adam Michel and Salim Furth, “For Pro-Growth Tax Reform, Expensing Should Be the Focus,” Heritage Foundation Issue Brief No. 4747,
August 2, 2017, http://www.heritage.org/taxes/report/pro-growth-tax-reform-expensing-should-be-the-focus.

6. Norbert Michel and Salim Furth, “The Macroeconomic Impact of Dodd Frank—and of Its Repeal,” Heritage Foundation Issue Brief No. 4682,
April 13, 2017, http://www.heritage.org/markets-and-finance/report/the-macroeconomic-impact-dodd-frank-and-its-repeal.




