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Abstract

We extend Barkai (2016a) and measure capital costs and profits over the period 1946-2015. The
profit share is declining from 1946 to the early 1980s and has been increasing since. As a share of gross
value added, profits today are higher than they were in 1984, but lower than their value in the years

after World War II. Alternative measures of profits show similar trends.

1 Introduction

Financial profit is ostensibly the goal of almost all business activity. It is the incentive to create new ideas,
firms, and products. Distinguishing between capital income and profit income is essential for calibrating both
short- and long-term models. In models of economic growth and development, profit features as an incentive
for innovation and as an indicator of anti-competitive behavior. In models of macroeconomic fluctuations,
changes in markups and profits are theorized to play a key role in mediating the Phillips curve. In all
economic models, distinguishing between capital and profit income is essential for properly measuring the
elasticity of substitution between capital and labor.

Extending Barkai (2016a), we measure capital costs and profits in the U.S. non-financial corporate sector
over the period 1946-2015. Capital consists of physical capital (structures and equipment) as well as the
forms of intangible capital that are measured by the BEA (software, R&D, and artistic originals). Capital
costs are measured as the product of the required rate of return of capital and the value of the capital stock.
Profits are measured as a residual after deducting labor costs, capital costs, and indirect taxes on production
from gross value added. The capital share is the ratio of capital costs to gross value added and the profit

share is the ratio of profits to gross value added.

*Barkai: London Business School and Stigler Center for the Study of the Economy and the State; Email: sbarkai@london.edu.
Benzell: MIT Initiative on the Digital Economy; Email: sbenzell@mit.edu. We thank Tyler Cowen, Guillermo Lagarda, Pascual

Restrepo, Daniel Rock, Willem van Vliet, Tony Zhang, and Luigi Zingales for helpful comments.



Our main finding is that the profit share decreased from 1946 to the early 1980s and has increased since.
In parallel, the capital share increased from 1946 to the early 1980s and has decreased since. As a share of
gross value added, profits today are high when compared to the mid-1980’s, but they are lower than their
value in the decade after World War II.

Several noticeable features of the time series of the capital and profit shares raise a possible concern of
measurement error. Both series display substantially higher volatility than the labor share series. Second,
the negative correlation between the profit and capital shares is much greater in absolute value than the
negative correlation between the profit and labor shares. Last, the capital and profit shares series display a
short-term reversal of trends during the early 1970s followed by large movements over the period 1977-1985.
Therefore, to confirm our main finding, we consider several other measures of profits.

In Section 3.2 we consider alternative measures of expected inflation and alternative specifications of the
required rate of return. Our main finding of a decline in the profit share from 1946 to the early 1980s and a
subsequent increase is robust to these alternative specifications. At the same time, the level of profits during
the late 1970s as well as the magnitude and timing of the subsequent decline in profits vary considerably
with our measures of expected inflation.

In Section 4 we compare our series of the profit share to alternative measures. First, we measure profits
under the assumption of a constant cost of capital and constant asset-specific expected capital inflation. This
approach is taken by Rognlie (2015). Second, we consider two BEA measures of accounting profits. Third,
we consider profits that are implied by the estimated markups in Traina (2018). We find many common
features across various measures of profits. We present the various measures of the profit share in Figure 1.

All measures of the profit share show that the profit share is declining from 1946 to the early 1980s and
has been increasing since, though the magnitude of the decline and the subsequent increase vary across the
measures. Across measures, the profit share in 2015 is higher than it was 1984, but lower than its value in
1951. Each of these comparison measures has drawbacks: the fixed real rate approach ignores important
variation in the cost of capital over time; BEA accounting measures don’t necessarily measure economic
profits; the estimation of markups as well as the construction of implied profits require many assumptions.
While each of the alternative measures of the profit share has shortcomings, the common features that we
find across the various measures give us confidence that the time series variation of the profit share that we
are documenting is economically meaningful.

Addressing the particular concern of measurement error, we find that all of the measures of the profit
share are more volatile than the labor share. While the standard deviation of our baseline measure of profits
is greater than that of the other measures, it is only 5% greater than one of the measures of accounting profits.

Next, for each measure of profits we construct implied capital costs as gross value added less labor costs less



indirect taxes less profits. We then measure the time series correlation between the profit share and capital
share. Across measures, the time series correlation between the profit share and the implied capital share
ranges from -58% to -94%. The negative correlation between our baseline measures of the profit and capital
shares is similar to the correlation implied by the BEA accounting measures of profits. Last, we compute
the time series correlations of the different measures of the profit share over the period 1951-2015. Over this
period, our baseline measure of the profit share is positively correlated with the alternative measures of the
profit share. At the high end, our baseline measure of the profit share has a correlation of over 90% with
the BEA accounting profit share. These results are summarized in Tables 1 and 2. These similarities across
the various measures help alleviate the concern that our findings are due to measurement error.

Despite the similarities, there are substantial differences between the measures of the profit share. The
measures differ in the magnitude of the increase in the profit share since the 1980s. One period of time with
a particularly severe divergence is the late 1970s. Our baseline measure is the only one to show a high level
of profits during this period. As we mentioned above, we find that measurement of expected capital inflation
has a significant impact on the level of profits during this period as well as on the magnitude and timing of
the subsequent decline in profits. As the 1970s were a period of particularly high and uncertain inflation, it
is possible that measurement issues lead us to find exaggerated profits.

Finally, we discuss three possible explanations for our findings: adjustment costs, missing intangible

capital, and competition.

2 Measuring Capital Costs and Profits

In this section we describe the construction of capital costs and profits. The measurement of capital costs

and profits extends Barkai (2016a).

2.1 Capital Costs

Given an asset-specific specification of the required rate of return, R, capital costs for capital of type s are
E, = R,PFK, (1)

where K is the quantity of capital of type s, PX is the price of capital of type s, and PX K, is the nominal

value of the stock capital of type s. Capital costs are measured in nominal dollars. Aggregate capital costs



are the sum of the asset-specific capital costs
E =) R.,PFK, (2)

We can decompose aggregate capital costs into an aggregate required rate of return on capital and the

nominal value of the capital stock

ZR PEEK, = ZZPKKR ZPKK (3)
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The first term is the weighted average of the asset-specific required rates of return, where the weight on asset
s is proportional to the nominal value of the stock of capital of type s. The second term is the nominal value
of the aggregate capital stock.

The capital share of gross value added is

YR PEK,

K _ s
SE =t (4)

where Y"R,PX K, are aggregate capital costs and PYY is nominal gross value added.
S

2.2 National Accounting

We assume that the true model of accounting for the U.S. non-financial corporate sector in current dollars is

PYY; = w,L; + RyPE K, +11, (5)

where PY is the current dollar price of output and P}Y; is the current dollar value of gross value added, w;
is the current dollar wage rate and w;L; is the total current dollar expenditures on labor, R; is the required
rate of return on capital, Pff 1 is the price of capital purchased in period t — 1, K is the stock of capital
used in production in period ¢t and is equal to the stock of capital available at the end of period ¢t — 1, and
RtPtIE 1 K are current dollar capital costs, and II; are current dollar profits. This can be written in shares
of gross value added as

1=8F4+ 8K +sH (6)

R:PE K,
PYY,

where SE = 2Lt is the labor share, SK =

547 is the capital share, and SI! =

PYY is the profit share.

In the data, nominal gross value added PYY is the sum of expenditures on labor wL, gross operating



surplus, and taxes on production and imports less subsidies. Unlike taxes on corporate profits, it is unclear
how to allocate these indirect taxes on production across capital, labor, and profits. As a share of gross
value added, these taxes on production show little variation (with a low of 7.5% in 1979 and a high of 9.6%
in 1971). We study factor shares while ignoring these taxes. Allocating these taxes across labor, capital,

and profits in proportion to their share of output yields similar results.

2.3 The Required Rate of Return

The construction of the required rate of return on capital follows Hall and Jorgenson (1967). We consider

three specifications. In the baseline specification, the required rate of return on capital of type s is

Ry = (i” —E[r,] +6,) (7)

where i is the cost of debt borrowing in financial markets (henceforth, cost of capital), 7, is the inflation
rate of capital of type s, and J, is the depreciation rate of capital of type s.

The second specification accounts for both debt and equity financing

Rs=((DiEiD-I-DfEiE)—E[WsH'&s) (8)

where D is the market value of debt, i¥ is the debt cost of capital, E is the market value of equity, i¥ is the

D,L'D+E

equity cost of capital, and ( DiE DrE

i ) is the weighted average cost of capital.

The third specification accounts for both debt and equity financing as well as the tax treatment of debt
and capital. Unlike compensation of employees, firms are unable to fully expense investment in capital and
as a result the corporate tax rate increases the firm’s cost of capital inputs. Since interest payments on

debt are tax-deductible, the financing of capital with debt lowers the firm’s cost of capital inputs. Once we

account for the tax treatment of both capital and debt, the required rate of return on capital of type s is

_ D -D E B 1 —itcs — 2,7
RS‘((DJFEZ ( T)+D+EZ) ]E[”S]”S) 17 ©)

where 7 is the corporate income tax rate, itcs is the investment tax credit of capital of type s, and z; is the

net present value of depreciation allowances of capital of type s.



2.4 Data
2.4.1 National Income and Capital

Data for the U.S. non-financial corporate sector are taken from the following sources. Data on nominal
gross value added, compensation of employees, and taxes on production are taken from the National Income
and Productivity Accounts (NIPA) Table 1.14 (lines 17, 20, 23). Compensation of employees includes
all wages in salaries, whether paid in cash or in kind, and includes employer costs of health insurance,
pension contributions, and the exercising of most stock options. Compensation of employees further includes
compensation of corporate officers.

Capital data are taken from the Bureau of Economic Analysis (BEA) Fixed Asset Table 4.1. The
BEA capital data provide measures of the capital stock, the depreciation rate of capital, and inflation for
three categories of capital (non-residential structures, equipment, and intellectual property products). Our
measure of capital includes all forms of physical capital, as well as several forms of intangible capital that
are recognized by the BEA.! The output and capital data do not include any residential housing.? In the
baseline results, asset-specific expected capital inflation is constructed as a three-year moving average of

realized capital inflation.

2.4.2 Debt, Equity, and Taxes

Data on the market value of debt and equity for the U.S. non-financial corporate sector are taken from the
Integrated Macroeconomic Accounts for the United States Table S.5.a (debt is the sum of lines 130 and 134,
equity is line 140). Data on the corporate tax rate for the period 1946-1986 are taken from Jorgenson and
Yun (1991), and data for the period 19872015 are taken from the OECD tax database. Data on capital
allowances for the period 1946-1980 are taken from Jorgenson and Sullivan (1981), and data for the period
19812012 are taken from the Tax Foundation. Data on the investment tax credit are taken from Jorgenson
and Sullivan (1981).3

Data on the debt cost of capital are taken from the Federal Reserve Economic Data (FRED). In the

baseline specification, the debt cost of capital is equal to the yield on Moody’s Aaa bond portfolio. The

1The 14th comprehensive revision of NIPA in 2013 expanded its recognition of intangible capital beyond software to include
R&D and entertainment, literary, and artistic originals. The stock of this fixed asset is measured as a depreciated, quality-
adjusted perpetual inventory of expenditures.

2BEA Fixed Asset Table 5.1 indicates that the corporate sector owns a small amount of residential housing in addition
to non-residential fixed assets (non-residential structures, equipment, and intellectual property products). Corporate-owned
residential housing is small when compared to the total value of residential housing (never exceeding 1.4% of the total value of
residential housing). Furthermore, corporate-owned residential housing is small when compared to the value of non-residential
capital owned by the non-financial corporate sector (never exceeding 1.8% of the value of the non-residential fixed assets owned
by the non-financial corporate sector). The results are robust to including corporate-owned residential housing.

3The values of the tax credits from Jorgenson and Sullivan (1981) are scaled to match total corporate credits claimed (NIPA
Table 8.25, line 25). This adjustment follows McGrattan and Prescott (2005). The adjusted values in 1984-1985 are set equal
to the values in the year 1983. The results are robust to using the unadjusted values.



results are similar when we use the yield on Moody’s Baa bond portfolio. Unlike the debt cost of capital,
which is observable in market data, the equity cost of capital is unobserved. We construct the equity cost
of capital as the sum of the yield on the ten-year U.S. treasury and a 5% equity risk premium. Increasing
the equity risk premium increases the level of the capital share but leads to similar trends in the shares of

capital and profits.

3 Results

In this section we present our measured series of the capital share and profit share for the U.S. non-financial
corporate sector over the period 1946-2015. We find that the capital share is increasing from 1946 to the
early 1980s and has been declining since and we find that the profit share is declining from 1946 to the early
1980s and has been increasing since.

In addition to the baseline results, we consider alternative measures of expected inflation and alternative
specifications of the required rate of return. Our main finding of a decline in the profit share from 1946 to
the early 1980s and a subsequent increase is robust to the alternative specifications. However, the level of
profits during the late 1970s as well as the magnitude and timing of the subsequent decline in profits over

the period 1977-1985 vary considerably with our measures of expected inflation.

3.1 Baseline Measure of Capital and Profit Shares

Figure 2 shows our baseline measurement of the capital and profit shares of gross value added for the U.S.
non-financial corporate sector over the period 1946-2015. The baseline required rate of return on capital is
calculated in accordance with equation 7 and expected capital inflation is constructed as a three-year moving
average of realized capital inflation. Panel A shows that the capital share is increasing from 1946 to the
early 1980s and has been declining since. Panel B shows that the profit share is declining from 1946 to the
early 1980s and has been increasing since.

Figure 2 points to three additional noticeable features of the time series of the capital and profit shares.
First, both series display high volatility. The standard deviation of our baseline measure of the profit share
is nearly three times greater than the standard deviation of the labor share. Second, the capital share and
profit share series are highly negatively correlated (-94%). Third, the capital and profit share series display
a short-term reversal of trends during the early 1970s followed by large movements over the period 1977—
1985. This combination of high volatility, a high negative time series correlation, and large movements over
a short time horizon raises concern that our measurement of capital costs and profits could be driven by

measurement error in the required rate of return or the value of the capital stock. We address this concern



in Section 4.

Figure 3 provides a detailed breakdown of the components entering our baseline required rate of return
as well as the ratio of capital to output.

Panel A shows the debt cost of capital. The debt cost of capital is increasing from 1946 to 1983, followed
by a decline from 1983 to 2015. Panel B presents the baseline measure of expected capital inflation, which
we measure as a three-year moving average of realized capital inflation. Expected capital inflation is volatile
from 1946 to 1960, increases from 1960 to 1980, drops sharply in the early 1980s, and displays little volatility
and a low level since the early 1980s. Panel C presents the depreciation rate of capital. Depreciation shows
a steadily increasing trend from 1946 to 2015. The increase in the depreciation rate reflects a change in the
composition of the capital stock: intellectual property products (especially R&D) are an increasing fraction
of the capital stock and these assets depreciate at a higher rate than structures and equipment.

Panel D combines the debt cost of capital, expected capital inflation, and the depreciation rate of capital
to show the baseline specification of the required rate of return on capital, which was presented in equation 7.
Panel E presents the difference between the debt cost of capital and expected capital inflation. The variation
in the required rate of return closely follows the difference between the debt cost of capital and expected
capital inflation. This is unsurprising because depreciation, the remaining component of the required rate
of return, is relatively stable.

Panel F presents the ratio of the nominal value of the capital stock to nominal gross value added. The
figure shows substantial year-to-year variation in the capital-output ratio and the ratio increases during
economic recessions. While there is a substantial decline in the 1960s and a substantial increase in the 2000s,
the capital-output ratio shows no time series trend. As a result, the trends in the capital share follow the
trends of the required rate of return. Variation in the capital-output ratio contributes to the volatility of the
capital share. The standard deviation of the capital share is 50% larger than the standard deviation of the

required rate of return.

3.2 Robustness

Figure 4 explores the robustness of our results to alternative specifications of the required rate of return.
Panel A presents three measures of the cost of capital: the debt cost of capital, equal to the yield on
Moody’s Aaa bond portfolio; the equity cost of capital, equal to the sum of the risk-free rate (the yield
on the ten-year treasury) and the equity risk premium (5%); and the weighted average cost of capital
(%ZD (1-7)+ DLH;@E) All three measures of the cost of capital are increasing from 1946 to 1983 and

are declining from 1983 to 2015.



Panel B presents three measures of expected capital inflation: realized capital inflation, a three-year

moving average of realized capital inflation | E [m;] = % > m—i |, and a five-year centered average of realized
i<3

capital inflation | E[m] =+ > 4 |. The three measures of expected inflation show substantial time

—2<i<2
series variation. While the three measures of expected capital inflation display different degrees of volatility,

all three measures display the same time series patterns. Panel C compares realized capital inflation to various
measures of realized consumption inflation.* Capital and consumption inflation display the same time series
patterns. Over the entire period, the time series correlation between capital inflation and the broadest
measure of consumption inflation (Urban: All Ttems) is 80%. Over the more volatile period of 1946-1985 the
the time series correlation is 81%. The high correlation between capital inflation and consumption inflation
shows that our measure of capital inflation is economically meaningful. We find similar overall trends for the
capital and profit shares when we use these alternative measures of expected capital inflation or consumption
inflation. At the same time, the level of profits in the late 1970s as well as the timing and magnitude of
the large decline in the required rate of return that occurs in the years around 1980 vary when we use these
different measures of expected inflation.

Panel D presents the profit share using the three specifications of the required rate of return on capital,
which were presented in equations 7-9. For the purpose of this figure, expected capital inflation is constructed
as a three-year moving average of realized capital inflation. While the level of profits varies across the three

specifications of the required rate of return, the time series trend and volatility are very similar.

4 Comparison to Alternative Measures of Profits

In this section we compare our profit share series to alternative existing measures of the profit share. While
each of the alternative measures of the profit share has shortcomings, the common features that we find
across the various measures give us confidence that the time series variation of the profit share that we are

documenting is economically meaningful, rather than the result of measurement error.

1. Fixed real rate. The first alternative measure that we consider constructs capital costs under the
assumption of a constant cost of capital and constant asset-specific expected capital inflation. This
approach is taken by Rognlie (2015). We calculate the constant asset-specific expected capital inflation
as the average realized capital inflation over the period 1946-2015. Having calculated constant measures

of asset-specific expected capital inflation, the choice of the constant cost of capital will determine the

4The measures of consumption inflation and their respective FRED series codes are: Consumer Price Index for All Urban
Consumers: All Items (CPIAUCNS), Consumer Price Index for All Urban Consumers: All Items Less Food (CPIULFNS), and
Consumer Price Index for All Urban Consumers: All Items Less Food and Energy (CPILFESL).



level of the profit share but will not affect the trends. We pick the constant cost of capital that
makes the level of profits in 1984 equal to our baseline. The disadvantage of this approach is that it
misses large variation in the cost of capital over time (in excess of expected inflation). By ignoring the
variation in the cost of capital, this approach leads to a significant understatement of the decline in

the profit share over the period 1946-1984 and the subsequent increase over the period 1984-2015.%

2. BEA measures of accounting profits. We consider two accounting measures of profits. First, we con-

sider accounting profits, which are profits before tax (without IVA and CCAdj) (NIPA Table 1.14, line
37). These accounting profits include the profits generated from business operations as well as interest
received, which is a form of financial income. Second, we consider operating profits, which are account-
ing profits less interest received (Integrated Macroeconomic Accounts for the United States Table S.5.a,

line 12). This second measure includes only profits that are generated from business operations.

There are important differences between accounting profits and economic profits. First, the cost of
financing used in accounting profits is the interest payment on debt, rather than the product of the cost
of capital and the value of the capital stock. When the book value of corporate debt is lower than the
value of the capital stock, accounting methods underestimate capital costs and overestimate profits.
Similarly, in periods when the market cost of capital is greater than the average yield on existing firm
debt, accounting methods underestimate capital costs and overestimate profits. Second, accounting
methods calculate the depreciation of assets based on a legal schedule rather than on an economic
schedule. Last, accounting methods do not consider the revaluation of the capital stock. The stock
of capital that is used to determine depreciation is valued at its historical cost and the revaluation of
the capital stock is not added to corporate profits. These differences ensure that the measurement of
accounting profits does not depend on the revaluation of capital or on the method of measurement of
the capital stock. If our measurement of capital costs and profits is the result of measurement error in
expected capital inflation or the ratio of capital to output, we would expect the results to disappear

once we remove these sources of time series variation.

3. Profits inferred from markups. De Loecker and Eeckhout (2017) and Traina (2018) provide production-

based estimates of markups for non-financial U.S. public firms over the period 1951-2016. In order
to compare our measure of profits to production-based measures of markups we need to convert the
estimated markups into an implied profit share of gross value added and this requires several strong
assumptions. First, we assume that the firm level production technology displays constant returns to

scale. Given this assumption and a measure of markups p;, we construct the implied profit share of

5See Barkai (2016a) for a discussion of this point.
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11,

saes = 1—py !, In order to convert the implied profit share of sales into an implied profit share
t

sales as

of gross value added, we need to multiply the profit share of sales by the ratio of sales to gross value
added. Unfortunately, the BEA does not report sales for non-financial corporate business. Instead, we
multiply the implied profit share of sales by the ratio of non-financial private sales (the sum of gross
value added and intermediate inputs) to non-financial private gross value added. Last, we are implicitly
assuming that publicly traded non-financial U.S. firms are representative of the non-financial corporate
sector.® The profits implied by De Loecker and Eeckhout (2017) exceed 80% of gross value added in
2014. These implied profits are implausibly high: so long as capital costs are non-negative, profits
can’t exceed gross value added less compensation of employees. This bound implies that profits can’t
exceed 42% of gross value added. For this reason, we limit our comparison to the markup measures of

Traina (2018).

Figure 1 presents our baseline measure of the profit share along with the three comparison measures. Panel
A presents our baseline results. Panel B presents estimates of the profit share under the assumption of a
constant cost of capital and constant expected capital inflation. Panel C presents the profit shares constructed
from two BEA measures of accounting profits. Panel D presents the profit share implied by the series of
markups estimated by Traina (2018).

Table 1 presents summary statistics of the various measure of the profit share. In column 1 we calculate
the time series standard deviation of the profit share. The baseline measure of the profit share has a standard
deviation of 6.26 percentage points. This is between 1.05 and 2.6 times greater than the standard deviation
of the alternative measures. All of the measures of the profit share that we consider are more volatile than
the labor share. In column 2 we calculate the time series standard deviation of the HP-filtered” profit share.
The HP-filtered baseline measure of the profit share has a standard deviation of 1.51 percentage points. This
large decline in standard deviation implies that most of the time series variation in the profit share is due
to the trend component of the profit share rather than the cyclical component. The standard deviation of
our baseline HP filtered measure is between 1.2 and 1.3 times greater than that of the alternative measures.
In column 3, for each of the measures of profits we construct implied capital costs as gross value added
less compensation of employees less indirect taxes less profits. We then measure the time series correlation
between the profit share and the implied capital share. Across measures, the time series correlation between
the profit share and the implied capital share ranges from -58% to -94%. The negative correlation between
our baseline measures of the profit and capital shares is similar to the correlation implied by the BEA

accounting measures of profits.

6See Traina (2018) for a discussion of this assumption.
"Following Ravn and Uhlig (2002) we use the HP-filter parameter value of 6.25.
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In columns 4 and 5 we estimate the percentage point decline in the profit share over the period 1946-1984
and the percentage point increase in the profit share over the period 1984-2015. Specifically, for each measure
of the profit share and for each of the two time periods we separately estimate a linear model S/ = a+bxt-+¢;
and report the change in fitted values from the beginning to the end of the time period. All measures of
the profit share show a substantial decline from 1946-1984 ranging from -7.9 to -14.85 percentage points.
Furthermore, all measures show an increase in the profit share over the period 1984-2015, ranging from 1.65
to 13.63 percentage points.

Table 2 presents the time series correlations of the different measures of the profit share over the period
1951-2015.8 Over this period, our baseline measure of the profit share is positively correlated with the
alternative measures of the profit share. At the high end, our baseline measure has a correlation of 90% with
the BEA operating profit share and a correlation of 92% with the BEA accounting profit share.

We find common features across various measures of profits: all measures show that the profit share is
declining from 1946 to the early 1980s and has been increasing since, though the magnitude of the decline
and the subsequent increase vary across the measures. All of the measures display high volatility and a high
negative correlation with implied capital costs. Our baseline measure of the profit share is most similar to
the BEA operating profit share: they display a similar magnitude of decline over the period 1946-1984 and
a subsequent increase, they have a similar time series standard deviation, and the two measures are highly
correlated (90%).

A noticeable difference between our baseline measure and the alternative measures of profits is the high
profit share that we find in the late 1970s. It is possible that we are mismeasuring expected capital inflation
during the late 1970s and as a result we find exaggerated profits during this period. Indeed, in Section 3.2
we found that the level of profits as well as the magnitude and timing of the large decline in the profit share
depend on our measurement of expected capital inflation. Furthermore, when we move from using expected
capital inflation to expected consumption inflation we find a significant impact on the level of profits during
this period as well as on the magnitude and timing of the subsequent decline in profits. These differences all
point to potentially large measurement error in expected capital inflation during the late 1970s.

Each of the measures that we consider has drawbacks. The fixed real rate approach ignores important
variation in the cost of capital over time (in excess of expected inflation). BEA accounting measures of
profits are based on accounting measures (rather than economic measures) of capital costs. The estimation
of markups requires many parametric assumptions, and further assumptions are needed to construct implied

profits. At the same time, these similarities in findings across the various measures help alleviate the concern

8Traina’s measure of markups is only available starting in 1951. When we estimate correlations of the other measures over
the period 1946-2015 the results are slightly stronger.
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that our findings are due to measurement error.

5 Discussion

Our main result is that the profit share of gross value added is declining from 1946 to the early 1980s and
has been increasing since. In this section we discuss three possible explanations for our finding: adjustment

costs, missing intangible capital, and competition.

Adjustment Costs

The cost of installing capital as well as unmeasured investments that firms make in order to fully take
advantage of the capital are not included in our measure of capital costs.” Therefore, our measure of capital
costs is net of adjustment costs and our measure of profits is gross of adjustment costs.!?

Might trends in adjustment costs explain the decline and the subsequent increase in the profit share? In
standard models of adjustment costs, the value of installed capital exceeds the replacement cost of capital
in periods of growth and firms with installed capital earn profits. During these periods of growth, firms
increase their investment in capital, which in turn leads to a reduction in profits. The central prediction of
models of adjustment costs is that an increase in profits should be accompanied by an increase in the ratio
of investment to capital.

Figure 5 plots the ratio of investment to capital: Panel A presents the ratio of aggregate investment to
aggregate capital; Panel B presents the ratio of investment to capital for each of the three BEA categories
of capital (structures, equipment, and intellectual property products). We find suggestive evidence that
adjustment costs may have contributed to variation in profits during some periods. For example, high
productivity growth!! during the 1960s is accompanied by elevated profits, high investment rates, and an
increase in Tobin’s Q. Other periods do not easily fit the adjustment cost story. The 1950s and 2000s are
periods of relatively high profit shares and low investment rates.'?

We find no evidence to suggest that the trends in the profit share that we document can be explained by

adjustment costs.'> Whether we consider the aggregate stock of capital or each of the three BEA categories

9Bresnahan, Brynjolfsson and Hitt (2002) provide evidence that firms make unmeasured investments in own-use software,
data, and organization in order to fully take advantage of new technologies.

10Just as our measure of capital costs is net of adjustment costs, existing measures of labor costs are net of the costs of
training new employees.

1 Jorgenson, Ho and Stiroh (2008) provide evidence that total factor productivity growth was especially high during the
period 1959 to 1973.

12That being said, it may be the case that adjustment costs were particularly high during the 1950s. During the post World
War II ear a government ‘housing czar’ prioritized the use of scarce national construction resources for residential housing, thus
exacerbating the problem of business structure scarcity (Colean (1950)).

13 Although a theory of capital adjustment costs does not fit the trends in the capital and profit shares, such a theory may
be able to explain several cyclical features. If marginal adjustment costs in capital are more volatile than those in labor, this
could potentially explain part of the variance of the capital and profit shares. It may also be able to explain why profit share
is more negatively correlated with the capital share than with the labor share.

13



of capital, the ratio of investment to capital does not have a declining trend from 1946 to the mid-1980s
or an increasing trend from the mid-1980s to 2015. To offer a statistical measure, we estimate a linear
model 1% = a+ b x t + ¢; separately for the period 1946-1984 and for the period 1984-2015. Contrary
to what a model of adjustment costs would predict, the point estimates of the linear models suggest that
the ratio of aggregate investment to aggregate capital stock is in fact increasing during the period in which
profits are decreasing (1946-1984) and is then decreasing during the period in which profits are increasing
(1984-2015), though the point estimates are statistically insignificant. Similarly, when we consider the three
BEA categories of capital separately, we find that high profits are accompanied by low investment.!* Last,

we know of no evidence that suggests a break in the trend of adjustment costs in the early 1980s.

Intangible Capital

The BEA measures of capital that we use to calculate capital costs include all physical capital as well
as several forms of intangible capital, such as R&D, software, and artistic designs. A large literature has
considered several forms of intangible capital that are not currently capitalized by the BEA and has argued
that these are important for explaining asset valuations and cash flows.'® These additional forms of intangible
capital include organizational capital, market research, branding, and training of employees. Any form of
missing intangible capital would cause us to understate capital costs and overstate profits.!® Moreover,
a trend in the value of this missing intangible capital could explain our measured trends in the share of
profits.t”

If missing intangible capital are to explain the fall and the subsequent rise in the share of profits over the
past 70 years, the share of income going to intangible capital would have to decline sharply over the period
1946-1984 and increase sharply over the period 1984-2015. While there is evidence of a large increase in
the importance of intangible capital over the past 30 years, we know of no evidence that suggests a sharp
decline in the importance of intangible capital over the period 1946-1984.'® Measured forms of intangible
capital (R&D, software, and artistic designs) do not display such a pattern. Measured intangible capital are

an increasing share of total investment and this increase is relatively stable over the entire sample period.

14While the evidence on structures and intellectual property products is statistically significant, the evidence on equipment
is statistically insignificant. In addition, during the period 1946-1984 the point estimate for equipment is negative, in line with
theories of adjustment costs.

15See, for example, Hall (2001), Atkeson and Kehoe (2005), Hansen, Heaton and Li (2005), Hulten and Hao (2008), Corrado,
Hulten and Sichel (2009), McGrattan and Prescott (2010), and Eisfeldt and Papanikolaou (2013).

16Benzell and Brynjolfsson (2018) shows that when intangible capital is a close enough complement to traditional capital and
labor and the total stock of intangible capital in the economy is fixed, then an increase in the use of labor and physical capital
inputs will increase the share of income paid to intangible capital.

17See Barkai (2016a) for a discussion of the potential contribution of intangible capital to measured profits over the period
1984-2014.

18Greenwood and Jovanovic (1999) points out that in the mid-1970s firms first discovered the value of new information and
communication technologies. Knowing that business organizations would have to be dramatically reoriented to take advantage
of these opportunities, the value of old organizational capital may have decreased.
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Similarly, measured intangible capital are an increasing share of the total value of the capital stock and this

increase is relatively stable over the entire sample period.

Competition

Secular changes in competition are a natural explanation to consider for the fall and rise in profits. A
recent literature provides evidence that a decline in competition has contributed over the past 30 years to
lower wages (Barkai (2016a), Azar, Marinescu and Steinbaum (2017), Benmelech, Bergman and Kim (2018)),
lower investment (Gutiérrez and Philippon (2016)), higher market valuations (Bessen (2016), Grullon, Larkin
and Michaely (2016), Kurz (2017)), and a lower real interest rate (Barkai (2016b), Eggertsson, Robbins and
Wold (2018)).

A notable feature of the data is out of line with standard theories of competition. In standard models of
monopolistic competition, the profit share is nearly perfectly negatively correlated with the shares of both
labor and capital. However, in the data the profit share is nearly perfectly negatively correlated with the
capital share (-94%) but shows little correlation with the labor share (-19%). One possible explanation for
the lack of a strong negative correlation between the profit and labor shares is profit sharing. Blanchard and
Giavazzi (2003) present a model in which firms share profits with employees and provide statistical evidence
that the decline of unions may have contributed to the decline in the labor share of income. In line with
this model, it could be the case that during the early period of 1946-1984 firms would share profits with
employees and as a result we find in the data a low correlation between the shares of profit and labor. If
profit sharing between firms and workers explains the low correlation between the shares of labor and profit
during the early period, then we would expect an increase in the magnitude of the correlation over the more
recent period of weak labor unions. Consistent with this explanation, the correlation between the shares of
labor and profit over the period 1984-2015 is -83%.

Two notable policy changes point to the early 1980s as a possible break in the trends in competition.
First, there was an increase in antitrust enforcement from the mid-1940s to the mid-1970s, followed by a
decline from the mid-1970s to the present (Posner (1970), Gallo et al. (2000)). Second, the Department of
Justice adopted a more lenient merger guideline in 1982. As Peltzman (2014) shows, industry concentration
began rising after this change to the merger guideline.

Barkai (2016a) and Autor et al. (2017) provide evidence that increases in industry concentration are
associated with declines in the labor share. Autor et al. (2017) further provide evidence that the growth of
concentration is disproportionately apparent in industries experiencing faster technical change, suggesting
that technological change, rather than simply anticompetitive forces, have contributed to the increase in

concentration and profits and the decline in the labor share.
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Figure 1: Alternative Measures of the Profit Share
The figure shows our baseline measure of the profit share and three alternative measures of the profit share. See Section Section 4 for further details.
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Figure 2: The Capital and Profit Shares

The figure shows the capital and profit for the U.S. non-financial corporate sector over the period 1949-2015.
Capital costs are the product of the required rate of return on capital and the value of the capital stock. The
required rate of return on capital is calculated as the yield on Moody’s Aaa less expected capital inflation
plus the depreciation rate of capital, R = (i® —E[r] 4 ). Expected capital inflation is calculated as a
three-year moving average of realized capital inflation. Profits are gross value added less compensation of
employees less capital costs less taxes on production and imports plus subsidies. Panel A: the capital share
is the ratio of capital costs to gross value added. Panel B: the profit share is the ratio of profits to gross
value added. See Section 3.1 for further details.
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Figure 3: Decomposition of the Capital Share
The figure provides a decomposition of the capital share into the components of the required rate of return
and the capital-output ratio. See Section 3.1 for further details.
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Figure 3: Decomposition of the Capital Share (continued from previous page)
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Figure 3: Decomposition of the Capital Share (continued from previous page)
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Figure 4: Robustness
The figure presents alternative specifications of the cost of capital, expected consumption inflation, and the

required rate of return. See Section 3.2 for further details.
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Realized Inflation

Profit Share of Gross Value Added

Figure 4:

Robustness (continued from previous page)

(c) Capital and Consumption Inflation

0.20

0.15

0.10

0.05

0.00

-0.05

1945 1950 1955 1960 1965 1970 1975

Capital Inflation Urban: All ltems Less Food

Urban: All ltems - - - - Urban: All Items Less Food and Energy

(d) Profit Share by Required Rate of Return

1980 1985 1990 1995 2000 2005 2010 2015

0.2-

0.1-

0.0-

1955

1950

1945

1960

1965 1970 1975 1980 1985 1990 1995 2000 2005

R=(I°+5-E[n])

4 D o, E g _ 1-zt
R *pee ) OBl
E —itc -zt

R=((GogP(1-1) +5 ) + e[l o

25

2010 2015



Figure 5: Ratio of Investment to Capital

The figure presents the ratio of nominal investment to the nominal replacement value of the capital stock.
Panel A presents the ratio for aggregate capital. Panel B presents the ratio for each of the three BEA
categories of capital. See Section 5 for further details.
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Table 1: Comparison of Measures of Profit Share
This table presents summary statistics of the profit share for each of the alternative measures of profits described in Section 4. See Section 4 for
further details.

Implied Fitted Change  Fitted Change
Measure sd(S™M)  sd(HP-Filtered S™)  cor(S™, SK) 1946-1984 1984-2015
Baseline 6.26 1.51 -0.94 -12.03 13.63
Fixed Real Rate 2.72 1.13 -0.75 -5.31 1.65
BEA Accounting Profits 4.42 1.21 -0.89 -10.73 8.02
BEA Operating Profits 5.94 1.23 -0.94 -14.85 11.38
Markup Implied Profits 2.33 1.14 -0.58 -7.85 4.11

Labor Share 2.14 0.64

Table 2: Time Series Correlation (1951-2015)
This table presents the correlation matrix of the various measures of the profit share using each of the alternative measures of profits described in
Section 4. See Section 4 for further details.

Baseline Fixed Real Rate BEA Accounting Profits BEA Operating Profits Markup Implied Profits

Baseline 1.00 0.68 0.92 0.90 0.39
Fixed Real Rate 0.68 1.00 0.83 0.83 0.62
BEA Accounting Profits 0.92 0.83 1.00 0.98 0.56
BEA Operating Profits 0.90 0.83 0.98 1.00 0.56

Markup Implied Profits 0.39 0.62 0.56 0.56 1.00
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